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The  Bar  at  the  Movih  of  the  Midsissippi  River, 
By  D.  S.  Howard,  Civ.  &  Marine  Eng. 

The  Tast  importance  of  this  impediment  to  the  trade  of  one  of  the 
greatest  commercial  thoroughfares  in  the  world,  together  with  the  other 
incalculable  evils  arising  out  of  the  freshets  of  this  river  alone,  is  well 
calculated  to  demand  from  an  enlightened  people  a  remedy,  which  may 
also  be  applied  to  numerous  similar  obstructions  to  navigation  in  other 
streams  that  have  existed  ever  since  the  world  began,  and  will  ever 
exist  until  the  subject  shall  have  received  the  attention  due  to  it. 

There  is  no  improvement  within  the  reach  of  science  of  the  same 
importance,  that  has  so  baffled  the  research  of  scientifid  men  as  that 
of  rivers  and  harbors.  Still,  there  is  no  reason  to  despair,  for  "  ne- 
cessity is  the  mother  of  invention,"  and  we  may  look  upon  the  bar  at 
the  mouth  of  the  Mississippi,  as  a  near  relative  to  necessity,  if  not 
the  real  parent  of  some  invention  that  will  free  the  world,  not  only 
of  bars  at  the  mouths  of  rivers,  but  from  various  other  obstructions 
above,  as  far  as  the  current  will  admit  of  navigation  without  locks. 

The  invention,  in  fact,  has  already  been  made ;  but,  in  a  republican 
government  like  ours,  where  a  majority  of  the  whole  people  have  to 
sanction  the  policies  adopted  by  the  government,  it  is  necessary  that 
every  subject  of  so  much  importance  as  this,  should  be  thoroughly  dis- 
cussed before  any  great  deviation  can  be  made  from  the  beaten  track^ 
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however  nnsnccessful  we  may  hitherto  have  been  in  it.  It,  therefore, 
behooves  us  all  to  search  among  the  established  facts  of  the  case  for 
s  true  remedy. 

If  the  remedy  be  found  in  any  invention  already  made,  let  the  argu- 
ments be  put  forth  sustaining  it  by  every  advocate  for  the  improve- 
ment of  our  country,  the  advancement  of  commerce,  and  justice  to 
the  bold  originator  of  the  plan,  that  it  may  be  applied  before  the  gov- 
ernments of  Europe,  or  some  power  not  dependent  upon  the  people  to 
sanction  their  policies,  adopt  the  honor  as  well  as  the  profit  of  a  pro- 
ject so  important  to  the  world  at  large. 

The  newspapers  are  already  bringing  out  Napoleon  III.  as  the  pro- 
jector of  '^  artificial  lakes  for  the  improvement  of  the  Loire  and  other 
rivers  of  France,"  and,  at  the  same  time,  say  that  ^'  it  has  been  sug- 
gested for  the  improvement  of  the  Ohio,"  without  mentioning  the  name 
of  the  man  who  suggested  it. 

We  may  here  observe  a  prevailing  disposition  in  human  nature  to 
make  royalty  the  centre  of  greatness  in  the  useful  arts  and  sciences, 
as  well  as  those  of  politics  and  war,  by  clothing  it  with  the  happy 
thoughts  and  suggestions  of  the  more  humble  searchers  after  scientific 
truths.  This  would  seem  to  be  among  the  moral  evils,  but,  if  so,  it  is 
one  out  of  which  great  good  is  often  produced. 

The  weakest  ruler  knows  enough  of  human  nature  to  expect  the 
clamorous  applause  of  the  weak  and  designing  part  of  his  people,  for 
all  the  great  designs  he  may  be  instrumental  in  carrying  out,  whether 
he  be  the  originator  of  them  or  not ;  but  that  portion  of  mankind 
whose  applause  is  of  any  value  are  ready  to  do  justice  to  the  real  pro- 
jector also.  Many  great  projects  are  thus  carried  out  through  the  in- 
fluence of  concentrated  political  power  that  might  never  have  come  to 
light  by  any  other  means,  until  the  originators  were  beyond  the  reach 
of  benefit  from  them. 

Napoleon  III.,  in  adopting  this  plan,  would  manifest  more  discern- 
ment, more  magnitude  of  purpose,  and  more  ability  to  become  great 
among  a  scientific  people,  than  is  common  to  heads  of  governments  of 
any  kind. 

We  have  the  facts  and  figures  before  us,  from  a  source  we  have  a 
right  to  respect  as  the  best  authority,  countenanced  by  die  highest 
scientific  ability  in  that  department  of  the  nation,  which  show  beyond 
a  peradventure  that  one  of  the  main  tributaries  of  the  Mississippi  may 
be  placed  under  perfect  control  by  the  expenditure  of  a  small  sum  of 
money  compared  to  the  amount  of  property  (saying  nothing  about  the 
lives)  lost  at  every  great  freshet.  These  figures  also  show  that  the 
perfect  control  over  the  freshets  of  the  Ohio  river,  would  have  kept 
the  waters  within  the  levees  on  the  lower  Mississippi,  through  the  two 
last  great  freshets,  which  would  have  saved  enough  to  have  made  a 
good  beginning  towards  improving  all  of  the  other  principal  tributaries, 
and  securing  the  whole  system  of  rivers  against  any  serious  damages 
from  flood  forever,  besides  the  untold  amount  of  benefit  from  the  im- 
provement of  their  navigation. 

There  is  always  good  water  over  the  bar  at  the  mouth  of  the  river 
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at  any  and  all  times  when  the  river  is  confined  within  its  banks.  It  is 
only  when  the  freshets  of  the  numerous  tributaries  act  suflSciently  in 
unison  to  cause  an  overflow  of  the  levees,  that  the  deposit  at  the  mouth 
becomes  troublesome.  This  fact,  alone,  shows  conclusively  that  the 
whole  evil  is  due  to  the  additional  amount  of  sediment  produced  by 
the  freshets ;  and,  though  lateral  outlets  could  be  produced  sufficient 
to  relieve  the  levees  and  enable  them  to  confine  the  remainder  of  the 
water,  the  navigation  would  still  be  obstructed.  The  only  benefit  of 
the  lateral  outlets  would  be  the  saving  of  swamp  lands. 

Another  important  fact  is,  that  nature  has  provided  better  for  the 
true  remedy  of  all  the  evils  arising  out  of  the  overflow  of  the  Missis- 
sippi than  of  most  other  rivers.  All  who  have  explored  its  head  waters 
bear  testimony  to  it.  The  facilities  for  reservoirs  are  seldom  surpassed. 
The  country  is  filled  with  lakes  and  ponds. 

The  question  has  been  raised  (and  strange  to  say  by  professed  en- 
gineers, who,  however,  are  opposed  to  the  reservoir  system,)  against 
the  usefulness  of  reservoirs  without  the  expense  of  constant  attend- 
ance to  regulate  them.  It  is  true  that  a  limited  number  may  be  made 
more  useful  if  attended  to  and  drawn  off  at  proper  times,  but  common 
observation  might  teach  us  the  usefulness  of  reservoirs  without  attend- 
ance, by  comparing  such  rivers  as  have  natural  reservoirs  with  those 
that  have  not,  as  the  upper  Mississippi  with  the  upper  Missouri.  The 
one  heads  in  numerous  rice-lakes  and  swamps,  and  the  other  in  the 
narrow  valleys  of  the  Rocky  Mountains.  The  one  is  a  gentle,  pure, 
crystal  stream  until  joined  by  some  of  its  turbulent  tributaries,  and 
the  other  is  a  wild,  furious  stream,  subject  to  be  influenced  by  every 
rain  or  season  of  melting  snow,  causing  freshets  that  change  the  cur- 
rent of  the  stream  and  wash  away  the  banks,  tearing  up  trees,  and 
furnishing  materials  for  bars,  rafts,  snags,  and  sawyers ;  and,  when 
acting  in  concert  with  other  similar  streams  in  the  same  great  basin, 
produce  the  great  freshets  that  overflow  the  levees  on  the  lower  Mis- 
sissippi, causing  great  destruction  of  property,  enough  at  every  such 
freshet,  if  properly  applied,  to  establish  the  fact  at  least,  that  the  reser- 
voir system  is  tTie  only  true  system  for  the  improvement  of  rivers. 

We  may  also  compare  the  magnificent  St.  Lawrence  with  any  other 
river  of  the  opposite  character;  there  is  not  one  of  the  three  hundred 
thousand  square  miles  of  this  great  basin  that  would  not  warrant  culti- 
vation so  far  as  the  climate  is  concerned.  There  are  no  parched  deserts 
or  inundated  swamp  lands  to  reclaim.  Although  there  are  many  tur- 
bulent little  streams  among  the  head  waters  of  this  noble  river,  the 
natural  reservoirs  are  so  extensive  and  their  surfaces  bear  such  a  pro- 
portion to  the  width  of  their  outlets,  that  any  rush  of  water  from  any 
combination  of  causes,  is  swallowed  up  without  causing  any  sudden 
rise  in  the  river  below. 

It  is  wholly  unnecessary  to  include  in  estimates  of  the  reservoir 
system  a  large  item  of  expense  for  attendance  after  the  reservoirs  are 
built  if  the  work  be  properly  and  permanently  done.  The  outlets  of 
each  reservoir  should  have  a  width  proportional  to  the  amount  of  water 
to  be  discharged,  and  the  height  of  the  dam,  which  should  never  be 
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overflowed;  then,  the  greater  the  proportion  which  the  area  of  the 
Burface  of  the  reservoir  bears  to  that  of  the  water-shed,  the  nearer 
perfect  will  be  the  regimen  of  the  river  below. 

One  of  the  beauties  of  the  reservoir  system  is,  that  any  amount  of 
money,  however  small,  if  properly  expended,  creates  an  immediate 
corresponding  permanent  benefit,  which  is  well  calculated  to  encourage 
the  completion  of  the  system. 

It  is  no  part  of  my  purpose  here  to  set  forth  the  numerous  advan- 
tages of  the  reservoirs  in  a^country  where  the  streams  below  require 
them.  We  have  only  to  turn  the  American  mind  from  speculations  of 
far  less  importance,  by  showing  the  possibility  of  complete  success,  at 
a  moderate  comparative  cost. 

It  would  seem  to  be  an  easy  matter  of  calculation  to  determine  the 
comparative  cost  of  retaining  the  surplus  waters  of  the  Mississippi 
near  its  source  in  spacious  reservoirs,  and  confining  them  by  levees 
less  than  one  mile  apart,  and  over  a  thousand  miles  long,  each. 

Where  natural  reservoirs  do  not  exist  among  the  numerous  tribu- 
taries to  the  Mississippi,  it  is  not  being  over-trustful  to  rely  upon  a 
diversified  country  containing  a  million  or  more  of  square  miles,  the 
extent  of  the  great  water  shed  of  this  river,  to  afford  facilities  for 
reservoirs  better  than  the  bed  of  the  lower  part  of  the  river,  where 
there  are  no  materials  but  mud  and  perishable  timber  afibrded  for 
structures  which,  when  constructed,  are  not  only  liable  to  be  worn 
away  by  the  various  freaks  of  the  current  at  different  stages  of  the 
flood,  but  are  subject  to  destruction  at  any  time  by  the  numerous  ani- 
mals that  burrow  in  the  banks  near  the  surface  of  the  water. 

The  amount  of  dike  required  to  keep  the  surplus  waters  of  any  river 
back,  if  built  along  the  banks  of  the  upper  streams  without  regard  to 
the  best  locations  for  reservoirs,  would  bear  the  same  proportion  to 
the  levees  inversely,  as  the  land  overflowed  by  the  dikes,  to  the  surface 
of  the  stream  enclosed  by  the  levees.  This  brings  the  subject  fairly 
before  us.  To  all  who  have  had  occasion  to  observe  the  features  of 
rivers  and  river  basins,  it  is  conclusive,  that  in  no  case  can  it  cost  as 
much  to  retain  the  surplus  waters  of  any  river  or  that  amount  which 
overflows  the  banks,  by  reservoirs  above,  as  by  levees  below.  It  is  also 
evident  that  locations  may  be  selected  somewhere  within  the  great  basin 
of  any  principal  stream,  that  will  not  only  reduce  the  expense  of  dams 
and  dikes,  but  lessen  materially  the  land  to  be  overflowed. 

It  is  well  known  that  the  land  along  rivers  which  empty  into  the 
ocean  is  valuable  in  proportion  to  its  proximity  to  the  coast  generally, 
both  on  account  of  the  quality  of  the  soil,  and  the  convenience  of  get- 
ting its  products  to  market.  The  climate  is  also  different,  in  favor  of 
the  lower  waters,  unless  where  nature,  in  a  seeming  desire  to  give  us  a 
useful  hint,  has  supplied  the  country  at  the  source  of  some  few  streams, 
such  as  the  Oswego  river  in  New  York,  the  river  Trent  in  Canada,  and 
some  of  the  other  principal  tributaries  to  the  St.  Lawrence,  which  bear 
incontrovertible  testimony  to  the  correctness  of  the  policy  of  sacri- 
ficing the  land  necessary  at  or  near  the  source,  for  the  benefit  of  that 
and  other  property  nearer  the  mouth  of  a  riven 
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From  a  careful  consideration  of  the  admitted  facts  of  the  case,  it  i8 
eTideot  that  nothing  short  of  the  reservoir  system  will  ever  be  per- 
fectly satisfactory  to  the  aggregate  interest  in  the  Mississippi  river. 
In  the  meantime  something  must  be  done  for  the  commercial  interests 
immediately. 

In  February  last,  the  New  Orleans  Chamber  of  Commerce  reported 
that  five  millions  and  a  half  of  dollars  worth  of  property  was  held  in 
check,  at  one  time,  by  the  bar  at  the  mouth  of  the  river.  I  am  confi- 
dent this  is  no  exaggeration,  as  I  counted  sixty-seven  three-masted 
vessels  at  anchor  near  the  bar,  inside  and  out,  and  aground  on  it,  at 
the  South-west  Pass,  on  the  morning  of  the  twenty-fourth  of  the  same 
month,  the  most  of  which  were  undoubtedly  detained  by  the  vast  accu- 
mulation of  sediment.  The  river  was  then  overflowing  its  banks  and 
levees  at  near  the  highest  point  ever  reached. 

The  only  means  for  immediate  relief  are  dredging  and  scouring. 
Dredging  was  resorted  to  in  1839,  b^  Capt.  A.  Taleott,  one  of  the 
ablest  engineers  ever  in  the  U.  S.  service,  under  very  unfavorable  cir- 
cumstances; but,  had  he  possessed  the  advantages  of  the  improved 
machinery  now  in  use,  he  would  have  been  eminently  successful,  as 
he  usually  is  in  all  of  his  undertakings,  more  especially  in  the  improve* 
ment  of  rivers  and  harbors. 

In  a  very  able  report  to  the  Chamber  of  Commerce  of  New  Orleans 
by  A.  J.  Duncan,  in  February  last,  a  plan  of  dredging  and  scrapins 
is  recommended,  such  as  has  been  tried  with  some  success,  but  it  would 
seem  that  a  more  economical  use  of  power  might  be  made  bv  raising 
the  material  and  depositing  it  on  each  side  of  a  three  hundred  feet 
channel,  which  could  be  done  without  lighters  by  improved  machinery 
already  tested:  the  cost  of  outfit  would  be  no  more  than  that  for  dredg« 
ing  and  scraping,  and  the  cost  of  working  much  less.  By  these  means 
the  current  in  the  channel  would  be  increased  by  the  deposit  on  the 
side;  while,  with  wings  recommended  by  Mr«  Duncan  so  constructed 
as  to  increase  the  current  near  the  bottom,  and  a  proper  construction 
of  the  lower  machinery  of  the  dredge  for  stirring  up  the  mud,  as  much 
would  be  carried  off  by  the  current  as  when  the  drag  and  scraper  are 
used,  with  much  less  power,  besides  what  is  raised  and  deposited  ouU 
side  the  three  hundred  feet. 

The  possibility  of  depositing  the  excavated  material  one  hundred 
and  fifty  feet  from  where  it  is  raised  without  lighters,  might  be  ques* 
tioned  were  it  not  that  machines  are  now  in  operation  in  similar  and 
less  favorable  material,  which  is  readily  discharged  by  a  spout  inclined 
less  than  an  inch  to  the  foot. 

If  it  should  be  objectionable  to  make  any  deposit  on  the  sides  of 
the  channel,  a  machine  should  be  constructed  capable  of  carrying 
within  itself  one  hundred  cubic  yards  or  more,  with  the  lower  machine* 
ry  calculated  for  stirring  up  the  mud  while  excavating,  which  may 
be  gauged  to  load  itself  while  passing  from  deep  water  above  to  deep 
water  below,  where  the  load  would  be  discharged  and  the  dredge  re- 
tamed  b^  means  of  a  propeller  screw,  worked  by  the  same  power. 

On  this  plan,  it  is  estimated  that  with  an  outfit  of  $  50,000  and  an 
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expense  of  9175  per  day  of  24  hours,  8000  cubic  yards  could  be  re 
moved  daily  from  the  bar  and  deposited  in  the  Gulf,  which  would  ad- 
mit of  a  liberal  allowance  for  contingencies,  and  bring  the  whole  cost 
below  $  100,000  for  removing  900,000  cubic  yards  within  six  months, 
the  amount  required  from  the  South-west  Pass  and  Pass-a-rOutra ; 
making  twenty  feet  depth,  with  a  width  of  three  hundred  feet  in  each 
channel. 

Corpui  Cbrliti,  Texas,  Junei  18M. 


Steam  Engineering  in  1859.'*'  Steam  Generation  {Continued), 

(Continued  from  Vol.  xxxviii,  page  366.) 

In  our  last  number  we  referred  briefly  to  the  present  eflEciency  of 
boilers  used  on  land,  and  pointed  out  the  wide  margin  still  left  for  im- 
provement; and  as  it  is  neither  the  intention  nor  object  of  these  general 
observations  to  enter  minutely  into  constructive  details,  we  propose  now, 
as  briefly,  to  say  a  few  words  respecting  the  present  efficiency  of  ma- 
rine boilers. 

When  steam  was  first  applied  to  the  propulsion  of  ships,  it  was  gen- 
erated in  large  boilers  with  capacious  internal  flues,  the  pressure  per 
sq.  in.  seldom  exceeding  4  or  5  Sbs.  The  advantages  of  this  class  of 
boilers  are  the  ready  access  to  all  portions  of  the  internal  surface  for 
cleaning,  and  their  consequent  durability,  extendiug  frequently  to  8 
and  10  years ;  their  disadvantages  are  their  weight,  both  of  iron  and 
water,  and  the  great  space  they  occupy  in  the  ship.  They  have  been, 
and  still  are,  much  used  for  tug-boats,  and  a  few  may  be  found  in 
some  of  our  largest  first-class  steamships. 

To  remedy  the  great  weight  and  bulk  of  the  fined  boiler,  the  multi- 
tubular 'system  was  introduced,  and  it  has  now  almost  completely  sup- 
planted all  other  kinds  of  boilers  for  steamships,  and  although  the 
particular  arrangement  of  the  present  marine  boiler  may  not  be  the 
best,  it  has  nevertheless  stood  the  test  of  a  lengthened  trial,  and  to  a 
certain  extent  can  be  fully  relied  on. 

To  those  practically  acquainted  with  the  constructron  of  the  boilers 
now  in  general  use  in  our  naval  and  merchant  steam  fleets,  we  shall  be 
understood  in  describing  them  as  those  in  which  we  have  first  the  fur- 
nace, then  the  fiame-box  as  a  continuation  thereof,  then  the  tubes  or  flues 
returning  over  the  furnace  to  the  smoke-box ;  and,  lastly,  the  uptake 
leading  from  the  smoke-box  to  the  chimney,  and  all,  excepting  the  chim- 
ney, enclosed  in  the  outer  shell.  This  is  the  kind  of  boiler  now  gene- 
rally adopted  on  board  ship;  in  some  cases,  as  in  the  Cheat  EaBtemy 
there  are  furnaces  at  each  end  of  the  boiler,  leading  into  one  flame-box, 
and  having  two  sets  of  return  tubes,  leading  to  one  or  two  chimneys  as 
may  be  preferred.  This  arrangement,  well  proportioned,  can  be  made 
the  most  effective  of  any,  the  only  drawback  being  the  necessity  of 
having  two  stoke-holes — a  matter  of  some  importance  in  a  small  snip. 
Adhering  to  the  rule  we  have  hitherto  observed  to  avoid  discussmg 
exceptional  cases,  we  will  only  allude  in  passing  to  the  existence  of  two 
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other  kinds  of  boiler  Bometimea  placed  on  board  ship.  In  the  one,  we 
have,  instead  of  return  tubes,  a  series  of  vertical  chambers,  strongly 
stayed,  and  formed  of  \  in.  plate.  This  arrangement  has  some  advan- 
tages, one  of  which  is  stated  to  be  that  of  durability.  In  the  other  de- 
sign, introduced  into  several  American  mail  steamships,  the  flame  passes 
from  the  flame-box  among  a  number  of  vertical  tubes  to  the  uptake, 
the  steam  being  generated  from  the  water  in  these  tubes.  We  simply 
mention  these  exceptional  arrangements,  because  they  deserve  to  be 
noticed  as  having  been  proved  by  actual  experience  to  be  sound  and 
practical. 

We  now  return  to  the  ordinary  multitubular  marine  boiler  as  pre- 
viously described,  and  generating  steam  generally  at  a  pressure  of  from 
15  to  25  &>s.  per  sq.  in.;  30  fi>s.  per  sq.  in.  appears  to  be  the  limit  to 
which  flat  surfaces  can  be  safely  stayed,  without  crowding  the  stays  so  as 
to  prevent  easy  access  for  cleaning  and  repair,  and  as  also  a  rectangu- 
lar form  of  shell  wastes  less  space  in  the  ship  than  a  cylindrical,  the 
former  is  almost  universally  adopted,  and  will,  doubtless,  be  retained 
until  the  use  of  steam  of  higher  pressure  necessitates  a  difierent  construc- 
tion better  calculated  to  resist  the  increased  pressure. 

The  few  accidents  from  explosion  that  have  occurred  in  British  steam- 
ships seem  to  show  that  as  a  general  rule  marine  boilers  have  been  con- 
structed of  sufficient  strength  for  the  pressure  used,  although  this  is  no 
proof  that  the  material  has  been  well  applied';  indeed  it  is  matter  of 
congratulation  that  we  are  not  at  present  called  upon  to  criticise  the  con- 
structive details  of  a  very  large  portion  of  our  present  marine  boilers. 
We  must,  however  deprecate  the  common  practice  of  attaching  long 
stays  intended  to  resist  a  strain  of  3  tons  to  one  side  only  of  a  single 
angle  iron  by  a  badly  fitting  bolt  of  1^  in.  or  1^  in.  diameter;  as  also  the 
system  adopted  in  many  large  works  of  plating  boilers  without  reference 
to  the  position  of  the  stays,  as  though  they  could  be  shifted  any  where 
to  suit  the  seams. 

In  no  branch  of  mechanical  engineering  has  such  a  want  of  science 
and  constructive  ability  been  displayed  as  in  the  designing  and  con- 
struction of  marine  boilers;  and  at  the  present  time  the  bulk  of  our  loco- 
motive boilers  have  the  longitudinal  joints  of  the  barrels  only  singly 
riveted,  although  it  is  known  that  an  additional  row  of  rivets  would 
increase  the  cost  but  slightly,  add  some  14  per  cent,  to  the  strength  of 
the  barrel,  and  enable  the  weight  to  be  reduced.  It  is  very  question- 
able if  a  late  explosion  and  consequent  loss  of  life  would  have  occurred 
if  the  system  of  double  riveting  had  been  adopted. 

The  very  best  engineering  should  be  displayed  in  the  mechanical 
design  and  construction  of  boilers;  and  if  an  ignorant  class  of  men  are 
employed  as  foremen,  the  drawings  supplied  to  them  should  be  of  the 
most  complete  and  precise  description. 

In  investigating  the  working  efficiency  of  the  present  multitubular 
marine  boilers,  we  are  met  at  starting  by  a  difficulty  not  experienced 
in  land  boilers — we  allude  to  the  use  of  salt  water,  which  not  only  causes 
a  considerable  waste  of  fuel,  but  renders  it  almost  impossible  to  ascer- 
tain with  any  degree  of  accuracy  the  evaporating  power  of  a  boiler; 
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and  this  element  of  uncertainty  as  to  the  duty  realized  has  exercised 
a  most  baneful  influence  on  the  improvement  of  marine  boilers  in  the 
mass. 

Our  standard  works,  too,  on  the  steam-engine  have  greatly  under* 
rated  the  loss  of  fuel  occasioned  by  the  use  of  salt  water,  and  constantly 
discharging  into  the  sea  a  portion  of  the  heat  created  by  combustion  in 
the  furnace.  It  has  been  assumed  that  the  loss  of  fuel  referred  to  may 
be  estimated  by  calculating  the  heat  required  to  raise  the  extra  feed 
supplied  (to  be  afterwards  blown  into  the  sea),  from  its  entering  tem- 
perature to  that  at  which  it  is  discharged  from  the  boiler;  but  observa- 
tion and  experience  prove  that  both  water  and  %team  are  discharged; 
and  hence  there  is  not  merely  the  loss  of  sensible  heat,  as  before  esti- 
mated, but  also  a  considerable  loss  of  that  latent  heat  in  the  steam,  pre- 
viously generated  at  a  considerable  expense  of  fuel.  IF  this  is  not  so, 
how  is  the  fact  accounted  for,  that  in  America,  as  the  result  of  consider- 
able experience  in  both  fresh  and  salt  water  boilers,  it  is  found  aoso- 
lutely  necessary  to  allow  at  least  one-fourth  more  boiler  power  when 
salt  water  is  used  than  when  fresh,  whilst  many  engineers  allow  even 
a  difference  of  one-third? 

We  have  then  in  ordinary  practice,  instead  of  a  loss  of  some  10  or  12 
per  cent.,  as  generally  stated,  a  loss  of  at  least  20  per  cent.;  and  we 
have  known  instances  where  the  loss  of  evaporative  power,  by  chang- 
ing from  fresh  to  salt  water,  has  amounted  to  80  per  cent. 

If  we  are  moderate,  and  take  one-fifth  as  the  actual  loss,  this  alone 
is  a  serious  drawback,  when  economy  of  fuel  is  of  so  much  importance 
on  board  ship.  There  is  without  doubt  considerable  difference  in  the 
amount  of  loss  by  blowing  out,  according  as  the  engineer  in  charge  is 
more  or  less  intelligent;  for  whilst  on  the  one  hand  too  much  regard  to 
economy  may  ruin  the  boiler,  on  the  other,  too  much  regard  to  avoid- 
ance of  incrustation  will  result  in  needless  waste  of  fuel. 

We  repeat,  that  in  consequence  of  the  inconvenience  attending  any 
attempts  to  ascertain  the  actual  evaporation  or  economical  efficiency  of 
marine  boilers,  the  most  extreme  views  and  practice  have  obtained,  and 
almost  without  comment  or  criticism;  no  one  knows  with  certainty  the 
actual  result  of  any  particular  arrangement  or  proportion,  and  conse- 
quently, no  one  has  the  means  of  giving  a  standard  for  comparision. 

Among  several  thousand  boilers  now  in  use,  we  find  the  greatest  va- 
riety of  constructive  proportions,  and  as  a  natural  result  there  exists 
a  difference  of  80,  40,  and  50  per  cent,  in  the  evaporative  power  of 
boilers  having  equal  heating-surface  and  fire-grate. 

The  amount  of  heating-surface  and  fire-grate  allowed  for  a  given 
nominal  power,  varies  25  and  100  per  cent,  respectively,  whilst  the  ratio 
between  these  two  main  elements  varies  fully  70  per  cent.  We  are  lit- 
erally "at  sea"  in  marine  boiler  engineering,  nor  do  we  seem  to  acknow- 
ledge practically  that,  except  under  special  circumstances,  there  must 
be  certain  arrangements  and  proportions  that  will  give  the  best  result. 

The  first  desideratum  in  all  boilers  is  to  obtain  as  perfect  combustion 
of  the  fuel  as  possible,  and  experience  has  fully  proved  that,  unless 
special  arrangements  are  made  for  a  supply  of  oxygen  to  the  fuel,  in 
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addition  to  i?hat  is  passed  through  the  fire-grate,  by  a  natural  draft, 
and  unless  ample  space  is  allowed  in  the  furnace  and  flame-box  for  the 
products  of  combustion  to  combine,  and  maintain  a  high  central  tem- 
perature, the  total  heat  resulting  from  combustion  will  be  far  short  of 
what  can  be  realized. 

Now  these  are  not  opinions,  they  are  proved  facts — obvious  to  every 
unprejudiced  practical  engineer;  and  it  is,  therefore,  di£Scult  to  explain 
why  so  many  boilers  are  designed  with  proportions  entirely  at  variance 
with  these  ascertained  facts. 

Seldom  are  efiBcient  arrangements  made  for  the  required  supply  of 
air,  and  the  furnaces  are  so  contracted  in  height  that  the  fuel  almost 
touches  the  upper  plates;  and  then,  as  the  half-consumed  products  of 
combustion  struggle  along  this  comparatively  cold-walled  chamber, 
they  pass  into  a  flame-box  (often  only  16  in.)  as  contracted  as  the  fur- 
nace; and  when  they  traverse  the  small  tubes  the  wasteful  operation 
is  completed,  and  results  in  a  deposit  of  soot,  and  a  most  defective  eva- 
poration. This  state  of  things  exists  in  the  bulk  of  our  present  marine 
boilers,  and  is  discreditable  to  the  reputation  of  British  engineers. 

An  impartial  consideration  of  comparative  results  in  burning  fuel  in 
a  boiler  furnace  appears  to  indicate  that  there  should  be  a  minimum 
height  of  2  ft.  between  the  fire-bars  and  furnace-crown,  at  the  dead- 
plate,  and  a  minimum  length  of  2  ft.  to  2  ft.  6  in.  in  the  flame-box. 

Without  presuming  to  pass  judgment  on  the  comparative  merits  of 
the  various  schemes  for  furnishing  an  extra  supply  of  air  to  the  fur- 
nace, for  the  purpose  of  efiecting  a  more  perfect  combustion,  and  the 
eonsmption  of  smoke,  we  cannot  but  feel  it  is  due  to  Mr.  G.  W.  Williams 
to  express  the  opinion,  that  his  simple  arrangements  deserve  the  best 
consideration  and  confidence  of  practical  engineers. 

The  vexed  question  of  what  description  of  coal  is  best  for  marine 
boilers  is  yet  undecided,  although  of  late  years  careful  experiments 
have,  to  a  certain  extent,  disproved  the  results  arrived  at  by  the  Ad- 
miralty^ and  given  in  their  three  Reports ;  and  we  may  add,  that  the 
public  estimation  of  the  value  of  the  best  North  Country  coal,  for  steam 
purposes,  is  greatly  increased;  and  enough  has  been  done  to  convince 
the  unbiassed  that,  with  certain  arrangements  of  furnace,  external 
smoke  can  be  almost  entirely  avoided. 

In  supplying  furnaces  with  fuel,  it  is  to  be  regretted  that  the  prac- 
tice is  so  common  of  throwing  the  fresh  charge  of  fuel  to  the  back  of 
the  furnace,  instead  of  keeping  the  fresh  fuel  supplied  to  the  front  near 
the  dead-plate,  and,  as  combustion  increases,  pushing  it  towards  the 
bridge.  This  latter  system  of  firing,  as  well  as  others  of  a  similar  char«> 
acter,  entails  rather  more  work  on  the  stoker,  and  hence  is  seldom 
adopted. 

The  arrangements  generally  introduced  for  the  supply  of  air  to  the 
stoke-hole  are  of  the  roost  imperfect  description,  the  cold  air  descending 
being  met  and  obstructed  by  the  hot  air  ascending,  and  this  arrange* 
ment  is  adopted  with  the  knowledge  that  the  evaporative  power  of  ma- 
rine boilers  is  often  seriously  affected  by  a  deficient  supply  of  air  to 
the  stoke-hole. 
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If  fault  can  be  found  with  the  present  arrangements  and  proportions 
of  furnace  and  flame-box,  what  shall  be  said  of  the  varied  dimensions 
of  the  return  tubes?  On  the  Thames  we  have  2 J,  2 J,  and  3  in.  tabes 
from  5  to  6  J  ft.  long;  on  the  Clyde  we  have  from  3  to  4  in.  tubes  from 
6  ft.  to  8  ft.  in  length,  and  to  estimate  rightly  the  importance  of  these 
tubes,  it  must  be  remembered  that  they  constitute  about  three-fourths 
of  the  total  heating  surface.  Many  a  marine  boiler  has  been  spoilt  by 
the  introduction  of  badly-proportioned  tubes.  Then  there  is  the  ques- 
tion of  what  actual  evaporative  value  a  long  tube  has;  from  the  results 
of  some  careful  experiments  it  has  been  ascertained  that  about  one- 
fifth  of  the  length  of  the  tube  next  the  flame-box  was  equal  in  evapo- 
rative value  to  the  flame-box  itself,  but  that  the  remaining  four-fifths 
were  not  together,  equal  in  evaporative  value  to  the  one-fifth  next  the 
flame-box,  and  that  the  one-fifth  next  to  the  smoke-box  was  of  very 
little  use  for  generating  steam. 

Now,  if  these  experiments  are  trustworthy,  and  we  believe  they  are, 
they  must  modify  considerably  the  prevailing  opinions  on  the  evapo- 
rative value  of  tube  surface;  and  it  may  be  conceded  that  practical  ex- 
perience with  long  small  tubes  has  generally  corroborated  the  conclu- 
sions to  be  drawn  from  them: 

The  practical  difficulty  that  arises  by  the  adoption  of  short  tubes, 
is  the  necessity  of  increasing  the  number  to  obtain  that  heating  surface 
which  the  ship-owner  expects  to  receive  from  the  manufacturing  engi- 
neer, and  which  he  is  not  inclined  to  lessen,  although  with  the  improved 
arrangement  it  may  be  more  efiective. 

In  considering  the  question  of  diameter  and  length  of  tubes,  there 
are  two  points  to  be  noticed :  first,  the  sectional  area  through  the  tubes 
being  sufficient  to  receive  and  convey  the  expanded  gases  from  the  fur- 
nace without  retarding  the  same;  and,  secondly,  reducing  the  length 
of  tube  to  a  minimum  consistent  with  the  heating  surface  required,  and 
the  number  of  tubes  that  can  be  conveniently  introduced. 

It  is  not  our  wish  to  lay  down  the  law  on  a  subject  so  full  of  difli- 
culty,  but  we  can  safely  indicate  in  what  direction  we  have  erred,  and 
what  course  should  be  pursued  to  remedy  those  errors. 

An  imperfect  and  sluggish  combustion  is  the  inevitable  result  of  con- 
traction in  the  sectional  area  through  the  tubes,  and  a  waste  of  fuel 
is  as  inevitable  where  there  is  a  deficiency  of  heating  surface  for  a 
given  rate  and  amount  of  combustion. 

Numerous  cases  occur  in  daily  practice  in  which  both  the  above  errors 
are  existing,  and  are  simply  the  result  of  defective  information  in  the 
designer. 

It  is  not  unusual  to  find  a  difference  of  25  per  cent,  in  the  areas  of 
the  chimneys  of  boilers  of  the  same  size  and  proportions ;  considering 
that  the  heated  products  of  combustion  gradually  cool  and  contract  as 
they  leave  the  tubes,  and  that  the  frictional  surface  is  reduced  from 
about  13  to  1,  there  can  be  no  doubt  that  the  sectional  area  of  the  fun- 
nel should  be  considerably  less  than  that  through  the  tubes;  we  find, 
however,  frequent  instances,  where  the  chimney  is  as  large,  and  even 
larger  in  sectional  area  than  the  tubes. 
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Then  who  decides  on  the  height  of  the  chimney?  why,  frequently 
even  in  large  establishments  the  draughtsman  who  prepares  the  rig- 
ging plans,  80  as  to  make  it  look  well  with  his  spars,  &c. ;  thus  often 
a  boiler  that  requires  an  unusually  high  chimney  has  a  low  one. 

We  have  on  a  preyious  occasion  referred  to  the  connexion  always 
existing  between  the  generating  power  of  a  boiler  and  the  difference 
of  temperatures  between  the  escaping  gases  and  the  water  to  be  raised 
into  steam;  a  strong  draft  and  rapid  combustion  making  an  effective 
but  not  an  economical  boiler. 

With  a  chimney  of  a  given  height — ^the  draft  being  dependent  upon 
the  temperature  of  the  escaping  gases — when  there  is  a  large  proper* 
tion  of  heating  surface,  a  sharp  natural  draft  and  rapid  combustion  are 
not  attainable. 

As  long  as  the  rate  of  combustion  is  dependent  upon  heat  escaping 
up  the  chimney,  so  long  must  the  loss  of  that  heat  be  submitted  to ; 
and  if  an  artificial  blast  is  substituted,  and  an  attempt  is  made  to  ab- 
sorb all  the  heat  created  by  the  combustion  in  the  furnace,  we  shall 
still  have  this  practical  difficulty,  that  when  the  difference  between  the 
temperatures  of  the  flues  and  water  becomes,  as  it  would  in  this  case, 
Tery  small,  either  a  great  increase  of  time  must  be  given  to  complete 
the  evaporation,  or  the  ratio  between  the  heating  surface  and  the  rate 
of  combustion  must  be  greatly  increased. 

The  advantage  to  be  derived  from  an  artificial  blast  is  the  power  to 
increase  the  rate  of  combustion  ad  libitum^  and  thus  make  a  small  boil- 
er do  the  same  duty  as  a  large  one ;  and,  as  a  question  of  weight  of 
boiler,  such  an  arrangement  is  of  great  importance. 

What  are  the  practical  deductions  to  be  made  from  the  preceding 
remarks  ? 

We  think  there  is  sufficient  evidence,  of  a  thoroughly  practical  kind, 
to  prove  that  attention  to  those  arrangements  and  proportions  we  have 
shadowed  forth,  will  result  in  a  considerably  increased  duty  and  econ- 
omy. 

With  capacious  furnaces  and  flame-box,  an  ample  supply  of  air  both 
in  the  stoke-hole  and  fuel,  tubes  not  exceeding  5  ft.  in  length,  and  not 
less  than  3  in.  external  diameter,  a  ratio  of  heating  surface  to  fire-grate 
of  not  less  than  40  to  1,  and  a  rate  of  combustion  from  16  to  22  lbs.  of 
good  steam  coal  per  sq.  ft.  of  fire-grate,  with  such  proportions  11  lbs. 
of  water  can  be  evaporated  under  atmospheric  pressure  by  1  lb.  of  coal. 

When  we  compare  such  a  result  with  the  average  duty  realized  at 
the  present  time,  we  feel  we  are  justified  in  deprecating  the  present 
mefficient  state  of  our  marine  boiler  engineering,  with  its  deficient  sup- 
ply of  air,  contracted  furnaces  and  flaqie-box,  badly  proportioned  tubes 
and  chimney,  and  an  evaporative  duty  of  only  some  7  to  8  lbs.  of  water 
by  1  lb.  of  coal. 

Unless  surface  condensation  is  introduced  there  appears  little  pros- 
pect of  any  extensive  introduction  of  high-pressure  steam  into  steam- 
ships, and  we  must  be  content  for  some  time  yet  with  a  maximum 
pressure  of  30  lbs.  per  sq.  in.. 

If  surface  condensation  ever  becomes  general,  we  may  be  quite  cer- 
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tain  there  will  be  a  considerable  increase  of  the  working  pressure;  bat 
to  design  a  boiler  adapted  for  a  steamship  and  capable  of  resisting  a 
working  pressure  of  100  lbs.  per  sq.  in.,  requires  great  care  and  expe- 
rience: either  the  cylindrical  form  must  be  adopted  or  flat  surfaces  must 
be  stayed,  like  the  fire-box  of  a  locomotive  boiler;  in  either  case,  it  is 
impossible  to  allow  of  internal  cleaning,  so  that  any  failure  of  the  fresh 
water  supply  would  be  fatal  to  durability. 

Although  the  block-ships  and  gun-boats  fitted  with  high-pressure 
machinery,  and  working  with  salt  water,  are  so  seldom  under  steam, 
great  inconvenience  has  resulted  from  the  inability  to  keep  the  boilers 
free  from  incrustation. 

If  steam  could  be  generated  in  small  pipes,  and  their  durability  en- 
sured, it  would  be  a  perfect  high-pressure  boiler,  as  200  lbs.  per  sq. 
in.  could  be  generated  with  as  much  safety  as  20  lbs.  in  our  present 
marine  boilers. 

We  do  not  think  there  is  any  more  hopeful  branch  of  engineering 
than  that  connected  with  the  propulsion  of  ships,  nor  any  more  likely 
to  repay  the  improver.  Necessity  will  ultimately  oblige  both  steam- 
ship owners  and  engineers  to  economize  fuel,  and  a  truly  satisfactory 
result  can  only  be  arrived  at  by  the  most  laborious  and  persevering 
attention  to  the  minutest  details. 

Connected  with  boiler  engineering,  the  profession  is  much  indebted 
to  Mr.  Fairbairn  for  data  of  a  most  valuable  character;  and  there  are 
many  engineers  of  the  present  day  who  are  helping  to  introduce  great 
improvements.  Our  English  exclusiveness  militates  greatly  against  a 
free  interchange  of  practical  experience  among  our  leading  engineers, 
and  the  young  engineer  must  trust  entirely  to  his  own  struggles  for  a 
position. 

In  the  preceding  remarks  many  points  of  interest  in  steam  genera- 
tion have  been  omitted,  but  with  the  excepting  ordinary  details,  they 
will  be  referred  to  in  the  introductory  observations  on  the  Application 
of  Steam  as  a  Motive  Power. 

(To  be  Continued.) 


On  JExperiments  to  Determine  the  Efficiency  of  Continuous  and  Self- 
acting  Brakes  for  Railroad  Trains,* 
By  William  Fairbairn,  C.  E.,  F.  R.  S.,  &c. 

[A  paper  read  before  the  British  AMooiAtlOD,  1859.] 

Of  late  years  various  improvements  have  been  introduced  upon  rail- 
ways, to  diminish  the  dangers  of  traveling,  and  attention  is  now  spe- 
cially directed  to  the  increase  of  the  retarding  power  for  trains  by  vari- 
ous kinds  of  brakes.  From  an  early  period  in  the  history  of  railways, 
it  was  seen  that  few  objects  were  more  important  for  ensuring  the 
security  of  passengers,  and  reducing  the  loss  of  time  occasioned  by 
stoppages,  than  the  attainment  of  some  means  of  destroying  the  mo- 
mentum of  trains  with  ease  and  rapidity:  that  is,  in  the  least  time  and 

•  rrom  tlM  Loud.  ]Ceohuii«'  Magadoe,  Oofeober,  I860. 


Hfficteney  of  Self-acting  Brakes  for  Railroad  Trains.         13 

in  the  shortest  distance.  The  less  the  time  requisite  to  brake  a  train, 
the  longer  the  steam  may  be  kept  on  in  approaching  a  station  and  the 
less  is  the  loss  of  time  in  stopping.  And  the  shorter  the  distance  in 
which  a  train  can  be  brought  to  a  stand,  the  less  danger  is  there  of 
collision  with  obstructions  on  the  line  perceived  not  far  off  ahead.  It 
is  already  allowed  by  many  of  those  connected  with  railways,  and  has 
been  expressly  stated  by  the  Lords  of  the  Committee  of  Privy  Coun- 
cil for  Trade,  that  the  amount  of  brake  power  habitually  supplied  to 
trains  is  in  most  cases  insufficient,  and  their  Lordships  enumerate  thir- 
teen accidents  from  collision  occurring  in  1858,  the  character  of  which 
they  consider  would  have  been  materially  modified,  if  not  altogether 
prevented,  by  an  increased  retarding  power  under  the  command  of  the 
guards  of  the  trains. 

Upon  this  subject  the  most  important  communication  hitherto  made 
has  been  the  Report  prepared  by  Colonel  Yolland  for  the  Railway  De- 
partment of  the  Board  of  Trade,  and  containing  a  large  number  of 
experiments  with  heavy  trains  at  high  velocities.  The  brakes  with 
which  Colonel  Yolland  experimented  were  those  which,  as  improve- 
ments on  the  common  hand  brake,  have  hitherto  commanded  most  sue- 
cess.  These  were  the  steam  brake  of  Mr.  McConnel,  the  continuous 
brake  of  Mr.  Fay,  the  continuous  and  self-acting  brake  of  Mr.  Newall, 
and  tfae  self-acting  buffer  brake  of  M.  Guerin.  The  general  conclusions 
to  which  Colonel  Yolland  was  led  by  his  experiments  resulted  in  the  re- 
commendation of  the  brake  of  Mr.  X^ewall;  and  for  heavy  traffic,  a  pro- 
visional recommendation  of  the  brake  of  M.  Guerin. 

From  a  misunderstanding  caused  by  this  Report  of  Colonel  Yolland 
arose  the  necessity  for  some  further  experiments  on  the  similar  brakes 
of  Mr.  Fay  and  Mr.  Newall ;  and  these  I  was  called  upon  to  arrange 
and  carry  out,  by  the  directors  of  the  Lancashire  and  Yorkshire  Rail- 
way. I  propose  to  lay  before  the  Association  a  brief  abstract  of  these  ex- 
periments, with  some  remarks  upon  the  conclusions  to  which  they  gave 
rise. 

It  will  not  be  necessary  here  to  describe  minutely  the  details  of  the 
construction  of  these  brakes.  They  consist  essentially  of  a  series  of 
brake  blocks  acting  upon  every  wheel  of  the  carriages  of  the  whole  train 
or  some  p;irt  of  the  train,  the  brake  blocks  being  suspended  as  flaps  or 
placed  on  side  bars  beneath  each  carriage,  as  in  the  ordinary  arrange- 
ment of  the  guard  vans.  But  whereas  it  would  be  both  expensive  and 
inefficient  to  work  these  brakes  with  a  guard  or  brakesman  to  each 
carriage,  both  Mr.  Fay's  and  Mr.  Newall's  patents  provide  for  a  con- 
tinuous shaft,  carried  the  whole  length  of  the  train  beneath  the  framing, 
and  with  suitable  jointed  couplings  between  each  pair  of  carriages,  so 
that  they  may  be  undisturbed  by  the  rocking  motion  of  the  train  or 
the  action  of  the  buffers.  In  this  way  the  whole  of  the  brakes  may 
be  worked  by  a  single  person  at  either  end  of  the  train  communicating 
his  power  to  each  brake  through  the  agency  of  the  continuous  shaft. 

Again,  there  have  been  applied,  in  the  first  instance  by  Mr.  Newall 
and  subsequently  by  Mr.  Fay,  powerful  springs  beneath  each  carriage, 
connected  with  the  arms  of  the  rocking  shaft,  by  means  of  which  the 
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brakes  are  made  to  act  instantaneously  throughout  the  train,  on  the 
release  of  a  catch  or  disengaging  coupling  in  the  guard's  van.  The 
value  of  this  provision  for  the  immediate  and  simultaneous  action  of 
the  whole  of  the  brakes,  in  cases  where  an  obstruction  is  perceived 
upon  the  line,  will  be  at  once  evident.  It  is  one  of  the  most  impor- 
tant features  of  these  brakes. 

In  carrying  out  the  views  of  the  directors  of  the  Lancashire  and 
Yorkshire  Railway  Company,  it  was  arranged,  in  order  to  test  the  re- 
lative efficiency  of  these  brakes,  to  have  a  series  of  experiments  upon 
the  Oldham  incline  of  1  in  27  on  this  gradient.  A  train  of  carriages 
fitted  with  Mr.  Newall's  self-acting  slide  brakes,  and  a  simUar  train 
fitted  with  Mr.  Fay's  continuous  flap  brakes,  were  started  in  turn,  and 
after  having  passed  over  a  measured  distance  by  the  action  of  their 
own  gravity,  the  brakes  were  applied,  and  the  distance  along  the  in- 
cline in  which  the  trains  n^re  respectively  brought  up  was  carefully 
ascertained,  as  a  measure  of  the  retarding  force  of  each.  The  trains 
employed  consisted  of  three  weighted  carriages  each,  and  having  been 
placed  upon  the  incline,  they  were  started  by  removing  a  stop.  Having 
then  descended  a  previously  measured  distance  with  a  uniformly  accel- 
erating velocity,  they  passed  over  a  detonating  signal,  which  conveyed 
notice  to  the  guard  to  put  on  the  brakes.  Then  the  train  having  been 
brought  to  a  stand,  the  distance  from  the  fog  signal  to  the  point  at 
which  the  train  stopped  was  measured,  and  the  train  brought  back  for 
another  experiment.  In  this  way  it  was  easy  to  obtain  an  initial  ve- 
locity of  50  ft.  a  second,  or  85  miles,  before  applying  the  brakes. 

Unfortunately,  the  day  upon  which  these  experiments  were  made 
proved  misty  and  foggy,  with  rain  at  intervals,  so  that  the  rails  were 
in  the  very  worst  condition  for  facilitating  the  stoppage  of  the  train. 
The  significance  of  this  fact  will  be  seen  on  comparing  the  retarding 
power  of  the  brakes  in  these  experiments  with  those  made  in  fine  weather. 

Reducing  the  results,  we  find  that  the  retarding  force  exerted  by 
each  brake  in  terms  of  a  unit  of  mass,  was  equivalent  to  the  numbers 
in  the  following  table : — 

EXPERIMENTS  OK  THE  OLDHAM  INCLINE. 


®  E 

Mb.  Nbwall. 

Mr.  Fat.                    1 

Time  in 

Time  in 

No. 

Velocity  of 

stopping 

Retarding 

Velocity  of 

stopping 

Retarding 

train  in  feet 

m 

force  of 

train  in  fl. 

m 

force  of 

1 

per  second. 

seconds. 

brake. 

per  second. 

seconds. 

brake. 

25-71 

14 

1-32 

25-71 

13 

1-91 

2 

30-00 

16 

1-63 

3000 

13 

1-79 

3 

37-60 

17 

1-70 

37-50 

14 

1-84 

4 

4S-85 

25 

1*69 

41-37 

15 

1-76 

6 

42-85 

14 

2-01 

40*66 

12 

202 

6 

4S-38 

19 

1-78 

48-38 

25 

1-72 

7 

52-94 

17 

2-04 

50-00 

17 

1-91 

Mean. 

21-6 

1-74 

Mean. 

19-2 

1-85 

The  general  result  of  these  experiments  gives  a  retarding  force  of 
1*74  lbs.  per  unit  of  mass  for  Mr.  Newall's  brake^  and  1-85  for  Mr. 
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Fay*8.  Or,  in  other  words,  Mr.  Newall's  brake  exerted  a  retarding 
force  of  121*8  lbs.  per  ton  weight  of  the  train,  and  Mr.  Fay's  a  re- 
tarding force  of  12^  lbs.  per  ton. 

I  afterwards  arranged  for  some  further  experiments  at  Southport 
npon  a  piece  of  level  rail  between  that  town  and  Liverpool.  The  speed 
requisite  in  this  case  had  to  be  obtained  by  the  aid  of  an  engine,  which 
was  detached  by  a  slip  coupling  at  the  instant  of  applying  the  brakes. 
In  other  respects  these  experiments  were  conducted  like  the  preced- 
ing, with  fog-signals,  and  the  time  noted  by  stop  watches.  The  wea- 
ther, however,  was  in  this  case  fine  and  dry,  and  hence  the  following 
results  were  obtained  in  the  most  uniform  circumstances. 

The  friction  t)f  the  train  itself,  and  the  resistance  of  the  air,  was  as- 
certained to  amount  with  Mr.  Newall's  train  to  6*4  lbs.  per  ton,  and 
with  Mr.  Fay*s  train  to  10*4  lbs.  per  ton. 

EXPSRIMBNTS  AT  SOUTHPORT. 


Slide  brakes  ; 

Engine  detached. 

j 

Me.  N£Wall. 

Mb.  Fat. 

8peed  in 

Distance  of 

Retarding 

Speed  in 

Diatance  of 

Retarding 

miles 

pulling  up 

force  of 

milea 

pulling  up 

force  of 

per  hour. 

in  yards. 

brake. 

per  hour. 

in  yarda. 

brake. 

32-73 

66} 

6-77 

35*29 

56 

7-97 

36-73 

77 

6-2S 

43-90 

98 

705 

43-90 

136 

5-08 

5000 

129 

694 

46-15 

HOJ 

5-43 

54-54 

144 

7-40 

62-94 

2051 

4-89 

54-54 

161} 

6*59 

64-54 

192 

4-66 

37-89 

97 

6-30 

47-37 

260} 

6000 

204} 

6-30 

53-73 

222 

6*23 

60-00 

214 

603 

63-16 

273 

6-56 

Me 

an. 

5-49 

Mean. 

6-70 

In  this  case  we  have  a  retarding  force  per  unit  of  mass  equivalent 
to  5*49  lbs.  in  Mr.  Newall's  brake  and  6*7  lbs.  in  Mr.  Fay's.  Or,  in 
other  words,  the  retarding  force  of  the  slide  brakes  of  Mr.  Newall, 
from  eight  experiments,  at  velocities  varying  from  85  to  60  miles  an 
hour,  was  equivalent  to  382*6  lbs.  per  ton  weight  of  the  train.  The 
retarding  force  of  Mr.  Fay's  slide  brake,  from  eight  similar  experi- 
ments, at  velocities  from  83  to  63  miles  per  hour,  was  equivalent  to 
466*4  lbs.  per  ton  weight  of  the  train. 

FLAP  BRAKES — ^BNOINE  DETACHED. 


t 

t                       Mb.  Nkwall. 

Mb.  Fat. 

1 

Speed  in 

miiea 

per  hoar. 

Dittance  of 

palling  up 

in  yards. 

Retarding 

force  of 

brake. 

Hpeed  in 

milea 
per  hour. 

Diatance  of 

pulling  up 

in  yarda. 

Retarding 

force  of 

brake. 

1        5000 

■         50  00 

51-43 

132} 

123 

192 

6-75 
7-28 
4-93 

51-43 
51-43 
54  54 

158i 
162} 
184 

5-98 
5-83 
679 

Mean, 

632 

Mean, 

5-87 
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These  experiments  give  for  the  retarding  force  of  Mr.  Newall's  flap 
brake  6'32  lbs.  per  unit  of  mass,  and  for  Mr.  Fay's,  5-87  lbs. 

Or,  in  other  words,  the  retarding  force  of  Mr.  Newall's  flap  brake, 
from  three  experiments  at  velocities  varying  from  50  to  51 J  miles  per 
hour,  was  equivalent  to  440*3  lbs.  per  ton  weight  of  the  train. 

The  retarding  force  of  Mr.  Fay's  flap  brakes,  from  three  similar  ex- 
periments, was  408*6  lbs.  per  ton. 

We  may  illustrate  the  general  bearirig  of  these  experiments  by  esti- 
mating from  an  average  of  the  whole  experiments  the  distance  re- 
quired to  stop  a  train  fitted  with  these  brakes,  and  detached  from  the 
engine : — A  train  would  be  stopped  at  a  velocity  of 


20  miles  an  hour  in 
30    "  " 

40     "  •« 

50     "  ** 

60     *«  " 


2J^-4  yards. 

fi2-9      « 

93-8      •* 

146-8      " 

211-6      " 


This  last  table  exhibits,  in  a  very  clear  manner,  the  advantages  of 
this  class  of  brakes,  in  which  the  whole  weight  of  the  train  aids  in  'de- 
stroying the  momentum  of  the  mass  instead  of  the  weight  of  one  or  two 
guard  vans  only.  It  may  be  impossible  in  long  trains  to  apply  these 
brakes  to  every  carriage ;  but  at  all  events,  in  the  ordinary  traffic,  three 
times  the  present  amount  of  brake  power  may  be  employed  with  ease. 

On  the  score  of  economy,  also,  the  system  appears  to  encourage  its 
application.  From  experiments  which  have  been  made,  it  appears  that 
the  wear  of  the  tyres  is  far  more  uniform  and  equal,  because  the  springs 
may  be  so  adjusted  as  not  to  cause  the  wheels  to  skid.  The  manager 
of  the  East  Lancashire  Railway  states  that  with  two  trains  running 
together  between  Salford  and  Colne,  the  carriages  fitted  with  contin- 
uous brakes  traveled  47,604  miles  before  the  wheels  required  turning 
up  ;  whilst  an  ordinary  brake  van,  running  the  same  distance,  had  to 
have  its  wheels  turned  up  three  times  in  the  same  period,  three-eighths 
of  an  inch  being  taken  ofi"  each  time. 

EXPERIMENTS  AT  SOUTHPORT. 
Engine  not  detached  from  the  trains. 


Mb.  New  all. 

Mr.  Fat. 

■ 

Speed  per 
hour. 

Distence  of 
pulling  up. 

Speed  per 
hour. 

Distance  of 
pulling  up. 

RlMABKB. 

Miles. 
33-96 
3711 
4186 

Yards. 
124# 
169i 
221 

Miles. 

31-8 

33*96 

41-86 

51-43 

Yards. 
121J 
137 
192} 
274 

>  Engine  and  tender. 
)  Tender  brake  applied. 
Tank  engine. 

It  will  be  observed  that  on  most  through  lines  the  trains  travel  on 
some  portion  of  the  distance  at  the  rate  of  60  miles  an  hour ;  and 
in  the  event  of  an  obstruction  half-a-mile  in  advance  a  collision  would 
be  inevitable  unless  the  driver  has  the  power  and  the  presence  of  mind 
to  act  with  promptitude.  Now,  at  60  miles  an  hour  there  is  only  30 
seconds,  or  half-a-minute,  to  efiect  that  object,  and  it  is  quite  impos- 
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sible  to  apply  the  brakes  in  their  present  state  before  the  train — ^in 
such  a  precarious  position — ^is  in  actual  contact.  Assuming,  however, 
that  brakes  upon  the  principle  of  Newall  and  Fay  were  attached  to  the 
engine  as  well  as  the  train,  and  that  the  driver  had  the  power  of  instan- 
taneous application,  by  liberating  a  spring,  it  is  evident  that  instead 
of  the  train  dashing  forward  to  destruction,  the  momentum  might  be 
destroyed  in  a  distance  of  less  than  500  yards,  and  that  without  injury 
to  life  or  property.  Besides,  the  application  of  the  electric  tele^aph, 
which  prevents  on  most  through  lines  more  than  one  train  being  on 
the  line  between  the  stations,  is  a  great  additional  security,  and  that 
united  to  the  continuous  brake  applied  to  the  engine  as  well  as  the 
train  would,  when  united  to  a  more  perfect  system  of  signals,  render 
collision  next  to  impossible. 

Experimental  Researches  to  Determine  the  Density  of  Steam  at  all 
Temperatures.*    By  W.  Faibbairn,  F.R.S.,  &  T.  Tatb,  F.R.A.S, 

[ProoMdlngi  of  the  Britiab  Anodatlon,  18W.] 

I  propose  to  give  a  short  sketch  of  an  apparatus,  and  the  results  of 
the  earlier  experiments  which,  in  conjunction  with  my  friend  Mr. 
Thomas  Tate,  I  have  been  investigating  by  direct  experiments,  with 
the  intention  of  determining  the  law  of  the  density  of  steam  and  other 
condensible  vapors ;  and  thus  to  solve  a  hitherto  almost  untouched 
problem  by  an  experimental  method,  which  will  verify  or  correct  the 
theoretical  speculations  in  regard  to  the  relation  between  the  specific 
volume  and  temperature  of  steam  and  other  vapors.  The  experiments 
are  being  conducted,  it  is  believed,  upon  an  entirely  novel  and  origi- 
nal principle,  and  one  which  is  applicable  at  any  temperature  and  pres-< 
sure  capable  of  being  sustained  by  glass  vessels. 

For  a  perfect  gas,  the  law  which  regulates  therelation  between  tem- 
perature and  volume  is  known  as  Gay-Lussac's  or  Dalton's  law,  and  is 
expressed  by  the  equation: — 

V  xP       458 +  <,  . 

V,xPi'"468  +  t  "  '  ^^* 

Now,  density  of  steam  has  been  determined  with  accuracy  by  direct 
experiment  at  the  temperature  of  212^ — and  at  that  temperature  only 
by  the  method  of  Dumas.  At  212^  Fahrenheit  its  density  is  such 
that  its  volume  is  1670  times  that  of  the  water  which  produced  it. — * 
Hence,  assuming  Dalton's  law  to  hold  for  steam,  and  substituting  these 
values  of  volume,  temperature,  and  pressure,  we  get  for  the  volume  of 
steam  from  a  unit  of  water  at  any  other  temperature :— 

V->i^,^X«^,  Or,Y=i,^±l,  (2). 

These  are  the  well-known  and  received  formulae  from  which  all  the 
tables  of  the  density  of  steam  have  hitherto  been  deduced,  and  on  which 
calculations  on  the  duty  of  the  steam-engines  have  been  founded.  Up 
to  the  present  time,  however,  this  formula  has  never  been  verified  by 

•f  .om  th.'  LonJ.  ^lechinfoi'  Mtjpisioe,  Oel,  I860. 
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direct  experiment,  nor  are  the  methods  hitherto  employed  in  deter- 
mining the  density  of  gases  and  vapors  applicable  in  this  case,  except 
at  the  boiling  temperature  of  the  liquid  at  the  ordinary  atmospheric 
pressure.  But,  on  the  other  hand,  theoretical  speculations  throw  con- 
siderable doubt  on  the  accuracy  of  the  above  formula  when  applied  to 
steam  and  other  condensible  vapors.  Several  years  ago,  Dr.  Joule 
and  Professor  William  Thomson  announced,  as  the  result  of  applying 
the  new  dynamical  theory  of  heat  to  the  law  of  Carnot,  that  for  tem- 
peratures above  212°  Fahrenheit,  there  is  a  very  considerable  deviation 
from  the  gaseous  laws  in  the  case  of  steam.  Later,  in  1865,  Profes- 
sor Macquorn  Rankine  has  given  a  new  theoretical  formula  for  the 
density  of  steam,  independent  of  Gay-Lussac's  law,  and  confirmatory 
of  Professor  Thomson's  surmise.  But  as  yet  these  speculations  need 
the  evidence  and  verification  of  direct  experiment. 

The  density  of  steam  is  ascertained  by  vaporizing  a  known  weight 
of  water  in  a  glass  globe  of  known  capacity,  and  noting  the  exact  tem- 
perature at  which  the  whole  of  thfe  water  becomes  converted  into  steam. 
I^rom  these  three  elements, — volume,  weight,  and  temperature — the 
specific  gravity  is  known.  But  in  pursuing  this  method,  these  two 
diflSculties  must  be  overcome.  First,  the  pressure  of  the  steam  renders 
it  necessary  that  the  glass  globe  should  be  heated  in  a  strong  and  con- 
sequently opaque  vessel.  Second,  as  steam  rapidly  expands  in  vol- 
ume for  any  increase  of  temperature  beyond  the  temperature  of  satu- 
ration, it  would,  in  any  case,  be  impossible  to  decide  by  the  eye  the 
temperature  at  which  the  whole  of  the  water  became  vaporized.  The 
temperature  of  saturation,  or  temperature  at  which  the  whole  of  the 
moisture  is  converted  into  steam,  whilst  no  part  of  the  steam  is  super- 
heated, must  be  determined  with  the  utmost  accuracy,  or  the  results 
are  of  no  value. 

The  difficulties  thus  resolve  themselves  into  finding  some  other  test 

of  sufficient  accuracy  and  delicacy  to  determine  the  point  of  saturation. 

This  has  been  overcome  by  what  may  be  termed  the  saturation  gauge; 

and  it  is  in  this  that  the  novelty  of  the  present  experiments  consists. 

To  illustrate  the  principles  of  the  saturation  gauge,  suppose  two 

Fig.  1.  globes  A  and  b,  Fig.  1  connected  by  a 

bent  tube  containing  mercury  at  a  i,  and 
placed  in  a  bath  in  which  they  can  be  rais- 
ed to  any  required  temperature.  Suppose 
a  Torricellian  vacuum  to  have  been  crea- 
ted in  each  globe,  and  twenty  grains  of 
water  to  have  been  added  to  a,  and  thir- 
ty or  forty  grains  to  B.  Now,  suppose 
temperature  to  be  slowly  and  uniformly 
raised  around  these  globes ;  the  water  in 
each  will  go  on  evaporating  at  each  tem- 
perature, being  filled  with  steam  of  a  den- 
sity corresponding  to  that  temperature,  and  the  density  being  greater 
•as  the  temperature  increases. — At  last  a  point  will  be  reached  at  which 
the  whole  of  the  water  in  globe  a  will  be  converted  into  steam,  and 
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St  this  point  the  mercury  colnmn  will  rise  at  a  and  aink  at  b ;  this 
is  the  s&taration  test,  and  the  cause  of  its  action  vill  be  easily  seen. 
So  long  as  vaporization  went  on  in  both  A  and  B,  and  the  tempera- 
tare  was  maintained  uniform,  each  globe  would  contain  steam  of  the 
same  pressure,  and  the  columns  of  mercury,  a  and  b,  would  remain 
at  the  same  level.  But  go  soon  as  the  water  in  a  had  vaporized, 
and  the  steam  hegan  to  superheat,  the  pressure  in  a  would  cease  to 
remain  uniform  with  the  pressure  in  B,  and  the  mercury  column  would 
at  once  fafl,  and  thus  indicate  the  difference.  The  instantaneous  change 
of  the  position  of  the  mercury  is  the  indication  of  the  point  at  which 
the  temperature  in  the  bath  corresponds  with  the  saturation  point  of 
the  steam  in  a. 

To  show  the  delicacy  of  this  test,  I  may  instance  that  at  290*  Fah- 
renheit, the  mercury  column  would  rise  nearly  two  inches  for  every 
degree  of  temperature  above  the  saturation  point,  as  the  increase  of 
pressure  arising  from  vaporization  is  twelve  times  that  arising  from 
expansion  in  superheating  at  that  point,  and  a  similar  difference  exists 
at  other  temperatures. 

The  apparatus  as  employed   for   experi-  '** 

ment,  varies  according  to  the  pressure  and 
other  circamstances  of  its  use.    Fig.  2  re- 

E resents  one  of  the  arrangements  which  has 
een  employed  with  success.  It  consists 
of  a  glass  globe  of  about  seventy  cubic  inches 
capacity,  in  which  is  placed,  after  a  Torricel- 
lian vacaum  has  been  formed,  the  weighed 
globule  of  water.  The  globe  with  the  stem 
is  shown  at  A;  this  is  surrounded  by  a  cop- 
per boiler  B  B,  prolonged  by  a  stout  glass 
tube  c  c,  enclosing  the  globe  stem.  This 
copper  boiler  forms  the  water  and  steam  bath 
through  which  the  globe  is  heated,  and  in  fact 
corresponds  to  the  second  globe  b,  in  the 
former  figure.  The  fluctuating  mercury  col- 
ntno,  or  saturation  gauge,  is  placed  at  the  bot- 
tom of  the  tube  c  C,  and  the  saturation  point 
is  indicated  by  the  rise  of  the  inner  mercnry 
column  a,  and  the  fall  at  the  same  time  of 
the  outer  mercury  column  b.  As  soon  as  the 
whole  of  the  water  in  the  globe  A  is  evapora- 
ted, there  is  an  instantaneous  rise  of  the  in- 
ner mercury  column  to  restore  the  balance  of 
pressure,  and  that  progressively  with  the  rise 
of  temperature. 

As  au  auxiliary  apparatus  the  boiler  ie  pro- 
vided with  gas-jets,  E,  to  heat  it,  and  with 
an  open  oil-bath  Q  to  retain  the  glass  tubes  at 
the  same  temperature  as  the  boiler,  and  this 
oil-bath  is  placed  on  a  aaod-batb,  and  also  heated  with  gas.  A  ther- 
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mometer  d  registers  the  temperature,  and  a  pressure  gauge  F  the  pres- 
sure of  the  steam ;  and  a  blow-off  cock  H  serves  to  reduce  the  tem- 
perature when  necessary.  A  number  of  results  have  already  been 
obtained,  but  thej  are  not  yet  sufficiently  advanced  to  be  made  public. 
The  following  numbers  have  been,  however,  approximately  reduced 
from  the  theoretical  formula  above,  and  the  experimental  results  may 
illustrate  the  use  of  this  method  of  research.  The  most  convenient 
way  of  expressing  the  density  of  steam  is  by  stating  the  number  of 
volumes  into  which  the  water  of  which  it  is  composed  hacr  expanded. 
Thus  one  cubic  inch  of  water  expands  into  1670  cubic  inches  of  steam 
at  212^  Fah.,  into  882  cubic  inches  at  251^,  and  into  400  cubic  inches 
at  304°,  and  so  on;  in  this  way  the  following  numbers  have  been  com- 
puted: 

Yolo  me  of  Skesm. 


Temperature 

244®     . 
245« 
257®     . 
262* 
268'*     . 
270<> 
2830     . 


Bj  Formula.  Bj  Experiment. 

1,006  806 

069  800 

790  651 

740  690 

680  633 

660  604 

640  490 


These  determinations  at  pressures  varying  from  ten  to  fifty  lbs.  above 
the  atmosphere,  are  not  accurate  reductions  from  the  experimental  re- 
sults, but  only  approximations.  But  they  uniformly  show  a  decided 
deviation  from  the  law  for  perfect  gases,  and  in  the  direction  anticipa- 
ted by  Professor  Thomson,  the  density  being  uniformly  greater  than 
that  indicated  by  the  formula.  I  hope  by  the  time  of  the  next  meet- 
ing of  the  Association,  with  the  assistance  of  my  friend  Mr.  Tate,  to 
be  enabled  to  lay  before  the  section  a  series  of  results  which  will  fully 
determine  the  value  of  superheated  steam,  and  its  density  and  volume 
as  compared  with  pressure  at  all  pressures,  varying  from  that  of  the 
atmosphere  to  500  lbs  on  the  square  inch. 


The  Accident  at  the  Polytechnic  InstittUian.* 

In  one  of  the  various  actions  against  the  directors  which  have  been 
brought  by  persons  injured  by  the  falling  of  the  stairs  at  the  Polytech- 
nic, the  Lord  Chief  Baron  of  the  Court  of  Exchequer,  in  addressing 
the  jury,  said  that,  from  the  evidence  of  Mr.  Nelson,  the  accident  oc- 
curred from  an  original  defect  in  the  stone,  not  visible  on  the  surface, 
and  which  no  one  could  detect.  It  would  be  their  duty  to  return  a 
verdict  for  the  defendants,  and  he  hoped  the  directors  would  not  be 
harassed  with  other  actions  of  a  similar  kind.  Verdict  for  the  defen- 
dants. 

*FioiB  tbe  London  BuildflTj  No.  855. 
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List  of  Amicricax  Patintb  which  issued  prov  Octobir  4,  to  October  25,  1859, 

riKCLCSIVaJ  WITH  EXBMPLIFICATIONB. 

OCTOBER  4. 

L  Siotb;  Jiuim*  0.  Abbott  and  Archilns  Lawrence,  Philadelphia,  Pnnnsylvanfft. 

CUtin — The  combination  of  the  ring,  perforated  door  fhuue,  extending  down  over  the  riog  and  illJe,  with 
thf  rtove  cjliodcr. 

5.  Cotar  Plaxtsm;  J.C.  Adams,  GreeDsbarg.  Indiana. 

Claim — ^The  arrang«*ment  of  the  clerin  d  'tIcc  on  the  re*r  of  the  pole,  when  nald  pf>le  '«  rrcelred  throntch 
the  raortiae  tn  th«*  t«ir.  and  when  the  said  liar  Im  mtde  adjuMt;<Me,  by  ni«'iin!i  of  liolts  an*!  IhiU  liolrH.  thruugli 
iu  rnds  and  through  the  fmnie  pieces,  aaid  clevis  device  bein^  niailo  no  as  to  clasp  together  crosn-pieces. 

t.  ArrAsanrs  roa  KTAPoaATiO!< ;  Charles  Alden,  City  of  New  York. 

Oaim — The  agitator,  so  onstnicted  as  W>  be  capable  of  acting  as  a  blower  as  well  as  a  stirrer. 

4.  Ftkam  Gacok;  Albert  J.  Allen,  Bnffnlo,  New  Tork. 

CUfm — Irt,  Capenle,  o,  of  pernliir  ron<«tmction.  harinK  the  steam  admitted  at  one  aide  and  thrrmgh  tha 
r«ntre  of  that  aid».  and  naing  the  flexibiliry  of  Imth  eiile**  fauch  c»p<<nle  beiiic  made  of  a  permanently  ela.<(tic 
nx-Ml.  and  not  irOnHou«l,v  oxul'xed  by  o^enm  or  water.  pn»ferrfnir  for  thiit  pnrpoae  th'»  metal  nNed  In  making 
Bielndena  reeds),  in  combination  with  ftilrnim  bl«  rk.  lever. spring,  rorl,  o.  fimI.  i  Hwirel  liloek.  nuiiua  bar,  ami 
itnueot,  having  tnil-pin,  p«nion.  index-p<Yinter.  dial  plnte.  and  friction  prewure  upring.  2iU  Rwdins  Imr.  in 
ruiDUnalion  with  rod.  i.  awivcl  block.  H>gment.  hav'ng  tail-pin.  pinion,  index  iioititer.  Hnd  dial  i)lat4%  huviug 
ipftgaring  diviaiona  on  its  fiice.  3d,  Swivel  block,  in  combination  with  rod,  i,  radius  bar,  and  segmeut,  hav- 
isxg  tail-pin. 

6.  9wn>  PLAinrzxfl ;  John  P.  Allen.  MidTille,  Genrg'n. 

Claim — Tha  ammnement  ami  combination  of  the  frame  provided  with  the  armed  hub,  the  hopper,  and 
it!  l«r,  in  connexion  with  the  acyustabie  bar  provided  with  the  aelf-adjiiHtlng  covering  plate  or  bur. 

L  TwED-WATBi  Appaeatos  por  Stcam  Boilebs;  Thomas  Armitage,  Philadelphia,  Pennsylvania. 

Claim — ^The  vessel,  with  Its  vnlve  opening  InM-ards,  in  combination  with  the  pipes,  with  their  respectlfe 
eock»|  and  the  drum  arranged  in  reopoct  to  the  boiler,  as  set  forth. 

*.  MoLX  Plouob  ;  Henry  F.  Baker,  Centrevillo,  Indiana. 

Chdjn — ^The  arrangement  and  combination  of  the  screw,  key,  knife,  share,  and  revolving  packer,  as  de- 
scribed.   Also,  the  employment  of  a  revolving  mole  or  packer,  as  described. 

fThii  improrement  consists  Inattarhinic  to  the  liack  part  of  the  circular  share  n  revolving.  B])inilly-fluted 
frvitrum  of  a  cone,  the  share  being  fastened  to  the  lower  end  of  a  cutting  kuife,  and  the  furrow  being  pi-essed 
down  by  a  following  roller.] 

8.  WnB)f!i«>BOB9;  H.  H.  Baker,  New  Market,  New  Jersey. 

Claim — ^Tbe  arrangement  of  the  piece,  standard,  plate^  ooncave,  and  ferrule,  as  described. 

9.  RoTA&T  Hakrows  ;  0.  D.  Barrett,  Cleveland,  Ohio. 

Claim — The  arrangement  of  the  hooks,  draft  bars,  centre-pina,  arms,  and  spring  Joint,  as  set  forth. 

10.  ContTEConoK  OP  TAPoa  BomHSSB;  Wm.  Mf.  Batchelder,  City  of  New  Tork. 

Claim — Arranging  the  orifice  of  discharge  from  the  retort,  in  reference  to  the  open  end  of  th«»  gas  pipe, 
so  that  the  sediment  ttvm  the  orifice  cannot  fnll  into  said  pipe  nor  remain  about  and  clurke  the  oritlc^*.  Alao, 
Uie  entire  disconnexion  of  the  pipe  and  retort.  Also,  the  combination  of  the.  circular  form  of  the  rm  p{(>e 
vHtl)  the  horizontal  discharge.  Also,  connecting  the  retort  with  the  ascending  part  of  the  gas  pipe  near  tha 
Vomer. 

IL  Macbctk  por  Ctrmxa  Vk^txcbs;  Mahlon  Bonnell,  City  of  New  Tork,  and  Isaac  J.  Cole,  Tappan,  N.  J. 

CUim — 1st,  The  arrangement  of  the  canit.  or  their  equivalents,  in  combination  with  the  log-carrier.  2d, 
The  arrangement  and  combination  of  the  log-cirrier  with  the  tank,  or  its  equivalent. 

[A  rotary  log'Carrier  is  employed,  to  the  snrikce  of  which  the  logs  are  aecnriHi.  no  ss  to  strike  against  a 
•tsTiooary  cutter.  As  the  log<  rotate  with  the  cutter  they  aro  dipped  Into  hot  water  ro!iialned  in  a  tank  under 
tlie  log-carrier,  and  the  cutting  operation  is  further  f  icilitated  by  giving  to  the  log-carrier  a  side  motion, 
whereby  a  shear  cut  is  produced  and  much  power  saved.] 

U.  Co:i9iii7cnox  op  Etapoiatixo  Apparatus;  Nathsniel  Bourne,  Peoeta,  Iowa. 

Clalm>-The  arrangement  and  combination  with  the  evaporating  pan  of  a  series  of  partitions  and  shut- 
ten,  as  deecribed. 

11  Apparatus  for  Latino  Drain  Tiib  ;  B.  B.  Briggs,  Sharon,  Ohio. 

CUm — ^THm  described  clutches,  conaiating  of  th't  block  or  body  and  the  fingers,  in  combination  with  the 
T<^,  or  Its  equiTalent,  and  hook,  arramced  as  specified. 

14>  Knapsacks;  Robert  C.  Bnchnnan,  United  States  Army. 

Claim— The  combination  of  the  body  yoke  and  end  pockets  to  the  knapsnck,  combined  as  set  forth. 

U.  Buck  Mocum;  J.  A.  Bnckw^iter,  K'mberton,  Pennsylrania. 

Cbdtn — The  expanding  frame  formod  of  the  movable  plates  and  fitted  within  the  frame,  prnrided  with  the 
ladined  or  tap-^r  pendants  and  Inclined  slats,  the  plates  being  connected  respectively  to  the  jioudantit  and  slats 
Vy  the  pins  and  staples. 

18^  H tASCRiNO  Faccct  ;  Erastus  Toney  Bnssell.  Covington,  Kentucky. 

Claim— Operatjng  the  rnt-olT  by  a  rotary  movement  of  the  exhanat  chsmlM^r.  wh'ch  comr^riaes  the  meii. 
mrr  pmper,  whereby  the  flntd  Is  first  admitted  Into  said  measure  and  then  discharged  therefrom.  AI«m.  a 
psdaated  plnttger*rnd.  square  or  oth  Twii«s  so  as  to  admit  of  stop  notches  ou  esch  side,  independent  of  the 
^fimtf  Into  which  a  pin  la  Ibreed  by  a  spring. 
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17.  BuppoftTTifQ  THS  Cauiaoi  Bosoi  or  Fiu  Biroiirn ;  Lynnder  Battoo  and  Bobeit  Blak«^  Wateribrd,  Heir 

York. 

Claim — ^The  propplnf^  of  fire  englnra,  which  are  mounted  apon  iprinpi^  by  meana  of  eama,  or  machaakal 
eqnivHiciit  thereof^  eo  arranged  and  operated  aa,  by  lerer  power,  to  throw  the  weight  of  the  engine  from  and 
vpon  the  springs. 

18.  FiRR-PLACES :  0.  A.  Clark,  Varmlngton,  Connecticut. 

Claim — ^The  daecribed  arrang'^ment  of  caliducta,  when  the  lame  are  sfipUed  to  a  fire-place,  in  the  BMnaer 

aet  fnrtli. 

19.  CoTTOX  Gins;  PowhatUn  Ellis  Collins,  Mobile,  Alabama. 

Clnim — An  adjustable  hnpfier  for  chanidng  and  regulating  the  fiv^d  of  cotton  to  a  gin.  Also,  In  combi- 
nation with  an  arUustAblo  nnd  regulating  hupi^r.the  tootlied  cylinder  Ibr  conveying  the  cotton  from  thehop> 
per  t4)  th<*  frinnmg  or  saw  cylinder.  Also,  the  arranfcemcnt  of  the  hopper,  Ibeding  toothed  roller,  ani 
bru^h  cylinders,  so  as  to  operate  in  connexion  with  each  other. 

20.  Tkat  Bolt;  Garrett  Cooper,  Jersey  City.  New  Jersey. 

Clnim— The  general  arranizement  of  bolt,  shield,  ripple,  and  plate  of  metal,  when  aald  bolt  shall 
tta  own  spring,  arranged  in  the  manner  described. 

21.  Mannee  or  HAiraiifa  Rbciprocatixo  Saws;  Pearson  Croaby,  City  of  New  York. 

Cl»iim — Connecting  the  two  plates  of  the  caps  by  means  of  rivt'ts  and  pins,  the  ends  of  which  are  fitted 
In  Ifol'is  cnuntfrsnnk  at  the  inner  sides  of  the  plates  to  admit  of  the  rerticid  ai^uatment  of  the  platea.  Alaow 
enconi(tniising  the  rivets  of  the  cap  by  tubes  or  caiu>«  to  form  a  lifaring  for  the  platea,  and  prevent  an  andna 
pre««suro  of  the  cjipe  against  the  saw.  so  that  the  latter  may  he  adjust*^  to  compensate  for  wear — it  being  nn- 
demt  xid  thiit  I  do  not  claim,  broadly,  the  tubes  or  cases,  but  only  when  used  in  oonnescion  vltli,  or  applied 
to,  the  cape. 

22.  Brxad  km  Ywrabu  Suckb;  Joahna  and  Sarah  N.  Davis,  Muskegon,  Michigan. 

Claim— The  arrangement  and  combination  of  the  a4|uatable  slotted  platea.  gauge,  rod,  spring,  and  lever, 
so  that  the  slice  of  bread  sliall  be  supported  by  ttie  gauge  until  the  stroke  of  the  knUb  is  aliuoat  finished,  and 
so  th»t  the  gauge  shall  fall  outwardly  on  the  depression  of  spring. 

23.  Bund  FASnim;  William  H.  Davis,  Taunton,  Massachusetts. 

Claim— The  application  to  the  catch,  of  a  box,  to  secure  it  from  getting  out  of  place,  and  of  the  book  od 
the  blind  a  rest  to  prevent  the  blind  ttom  sagging. 

24.  Accountant  Laulb  roE  Psbiodioau,  Ac;  Bobert  Dick,  Toronto,  Oanada;  patented  in  Oanada,  July  fl^ 

1868. 
Claim — The  contrivance  of  keeping  accounts  in  printed  form  by  the  use  of  printer's  type,  or  their  eqaivi^ 
lents,  kept  so  arranged  as  to  admit  readily  of  all  the  re-a^Justinents  which  the  currents  of  business  may  re- 
quire, in  mauner  set  forth.  Based  on  this  primary  invention,  I  also  claim  the  device  of  rendering  or  tmna- 
mitting  accounts  thus,  or  substantially  thus  kept  in  type,  by  sending  printed  impressions  takan  thereftxim, 
though  the  particular  form  of  sending  may  not  be  mine.  While  at  the  same  time  I  claim.  In  the  broadest 
and  fullest,  the  s))eclal  mode  and  form  set  forth  by  uso  of  the  machine  described,  as  constituted  by  the  corn- 
binntfon  of  fluid  vessel,  reel,  apron  movement,  and  cutter  stamp,  which  machine  I  also  claim,  with  all  the 
modes  indicated  for  operating  the  same,  and  In  connexion  with  the  recited  claims  I  thus  formally  make.  Alao^ 
all  other  means  and  appliances,  substantially  the  same  as  those  claimed  or  intended  to  be  claimed. 

26.  BoRBft  FOB  ExcAYATiNO  MuB,  Ac;  Mason  U.  Ford,  City  of  New  York. 

Claim — 1st,  The  construction  of  revolving  excavating  scoops,  provided  dther  with  openings  and  wings  or 
flancbes  on  its  sides,  capable  of  opening  and  shutting,  or  so  constructed  that  part  of  the  sides  msy  be  opened, 
and  NCt  in  that  position  as  wings  or  flanches.  by  which  the  dirt,  mud,  or  sand  is,  during  the  revolving  of  the 
scoop,  thrown  into  the  inside  of  the  soxtp.  2d,  The  manner  of  attaching  scoops  to  the  shafts,  so  that  ^e  aamit 
will  be  made  to  turn  with  the  shaft  when  the  same  is  revolving,  and  at  the  same  time  capable  of  being  raised 
above  the  soriiuw  of  the  water,  when  filled,  for  the  purpose  of  being  emptied,  without  requiring  to  raise  the 
Shalt. 

26.  OooKiNO  Btotu;  Peter  Gets,  Lancaster,  Pennsylvania. 

Claim— The  specific  arrangement  of  the  boilers,  dram-head  oven,  and  their  combination  in  maaam  m 
set  forth. 

27.  WiiGBiNO  ScAun;  William  D.  Gnseman,  Morgantown,  Yirglnla. 

Claim — ^The  triangular  recess  cut  out  on  the  under  side  of  the  Journals  of  the  pendulum  drum  or  shaft, 
to  enabln  said  drum  to  swing  or  mil  on  its  axis  on  the  upward  pointing-knlfi»  edges.  Also,  In  combination 
with  an  upward  polntlng-knife  edge,  a  roller  or  pendulum  drum,  the  Journals  of  which  are  formed  with  tri- 
angular n^essea  and  a  counterpoise  weight  or  its  equivalent,  vibrating  below  the  centre  of  the  drum  orroUer, 
and  this  1  claim  whether  the  counterpoise  be  adjustable  on  Its  lever  or  not, 

28.  Stavk  Machinb;  Henry  Hays,  City  of  New  York. 

Claim — ^Dressing  staves  by  a  continuous  operation,  regardless  of  length  or  thickness,  by  the  combined 
action  of  the  food  rollers  and  cntters,  when  said  parts  are  arranged  to  remove  a  shaving  from  the  outer  side  of 
the  stave,  under  all  circumstances,  and  split  out  more  or  less  from  the  inner  side  to  reduce  the  stave  to  a  uni- 
form thicknoas. 

29.  Steam  Borun;  Joseph  Harrison.  Jr..  Philadelphia,  Pennsylvania. 

Claim— The  construction  of  a  boiler  nf  distinct  globular  or  spherical  parts,  single  or  In  grnapa,  united 
In  the  manner  specified,  or  any  other  analogous  thereto,  and  wherein  th^  strength  of  the  globular  form  of 
such  parts  is  common  to  the  entire  structure:  this  claim  being  intended  to  include  not  true  spheres  only,  bnt 
elliptical,  conic'il,  polyhedral,  or  any  other  analogous  forms  also,  where  the  results  looking  to  strength  and 
construction  of  the  boiler,  are  snlMtanti.nlly  the  same  as  those  enumerated.  Also,  the  employment,  as  units 
of  constrnction.  as  hereinbefore  explained,  of  separate  chambers  of  cast  Iron  or  other  metal,  of  uniform  also 
and  8hn|)e.  substantially  as  described,  to  be  used  as  wanted,  wherewith  bolters  of  diflbrent  forms  and  dimen- 
aUms  may  be  built  up.  i)eing  nnittnt  together  In  the  manner  specified,  or  any  other  analogous  thereto.  Both 
of  the  above  claims  involve  an  outsidf  CHsing  for  the  particular  construction,  with  ftimacea,  substantially  as 
described.  It  is  not,  however,  my  intention  to  confine  myself  to  any  special  form  of  boiler  or  mode  of  easing 
the  same. 

80.  Dktiob  por  OoHncrnro  Tin  Panbls  or  Portabls  Fibld  Fbncbs;  Joel  Haines,  West  Mlddleburg,  Ohio. 

CUlm—Tbe  jointed  link  fi»r  connecting  the  ends  of  the  panels,  so  arranged  that  by  nalng  •  tapering  kej 
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fa  tteHnk,  Um  ugl*  oTs  lAp^  ftneo  rtthj  be  ouuie  mora  or  lc«  obtoM^u  required,  to  make  the  Ibnoe  etand 
Irm  in  ttie  poiitioo  ia  iriilch  it  it  placed. 

a.  finiN;  W.  M.  HeadenwD,  Baltimore,  Haryland. 

Qnm— The  two  ball  mlve  cagen,  with  the  aaction  TalTPH  in  the  interior,  attached  to  the  extremity  of  a 
eentrd  perforated  tube,  or  its  eqnivideDt,  in  combination  with  the  water-waye  and  diacharge  valve,  oooatruetp 
ed  In  the  manner  aet  forth. 

&  Faooxs;  Tbompeou  Henee  and  Pierre  Joe.  Bonrgmm,  Buffalo,  New  York. 

Oaim — let.  The  relative  arrangement  of  the  ralve,  chamber  and  spherical,  part.  In  combination  with  the 
phig,  said  Talve  having  a  lifter  and  stem,  operating  es  dt«;ribed.  2d,  The  conibination  and  arrangement  of 
the  liftiag  rod,  valve,  tobe^  and  pipe,  wiUi  the  croas-piece,  for  the  purpose  of  ventilating  the  barrel  at  eacli 
dtalt. 

ML  OBMfhXM  Ftxftwc;  John  B.  Holmes,  Jr.,  City  of  New  York. 

Claim — Tbio  spring,  in  combination  with  the  ronghened,  Y-ehaped,  grooved  pulley,  an  endless  cord  or 
band,  arranged  aa  spedfled.  Also,  the  brackets,  o  c',  provided  with  the  centre-pins  eutering  the  ruiler  ends, 
is  the  mnnner  specified.  Also,  forming  the  bracket,  c,  with  the  slot  and  open  ring,  and  the  bracket.  &^  with 
a  hook-ab  iped  alot  to  afford  opportunity  of  removing  the  whole  of  the  parts  wiUiout  having  to  draw  tha 
screws  or  naila  passing  through  said  brackets. 

M.  0HVAL  JLAimum;  Lewis  Hover,  Flushing,  New  York. 

CUm— Th«  arrangement  and  combination  with  the  case  and  lamp,  of  the  metalUo  cylinder  and  glaaa 
«yliader,  aa  described. 

Ik  tooL  roR  CORno  Oas  Pm;  Job  F.  Howland,  City  of  New  York. 

CUlm — The  arrangement  of  a  stotionary  iron  fhime  with  a  slot  in  It,  which  terminators  In  a  conical  Ibrm 
at  one  end,  inoouibloatJon  with  a  sliding  Jaw  having  a  V-sbaped  tongue,  and  with  an  adjustable  sliding  cutter. 

HL  MoDC  or  IhsiHTaciixQ  Fbathibs;  J.  W.  Uowlet,  Grt'enaboro',  Nortii  Carolina. 

Cbdm — ^The  iqjection  of  combined  steam  and  chlorine  gas  among  the  feathers,  as  described. 

r.  Ybobablb  Ccttke;  B.  C.  Hoyt,  Port  Washington,  Wisconsin. 

Oaim — ^The  arrangement  of  the  cntting-lwx  upon  a  vibrating  lever,  when  the  lever  is  supported  by  a 
ipring,  actuating  arm,  for  kcfping  the  whole  in  an  elevated  position.  Also,  the  combination  of  slide,  angular 
stoned  box,  and  vertical  onttera,  arranged  in  the  manner  set  forth. 

aib  HouK  Plooobs;  Rameth  Huasey  and  Uriah  Thomburgh,  Sr.,  Walnut  Run,  Ohio. 

Claim — Bnqyending  the  plough-bsam  that  carrl(«  the  mole  to  the  plough-frame  by  means  of  ropes  or 
chaJM^eoaoecting  its  ends  to  one  capetan,  in  combination  with  suitable  catches  for  holding  it  at  any  at^ anted 
hdght  thereon.  Also,  in  combination  with  the  rotary  mode,  suspending  the  plougb-bt'am  by  both  its  ends  to 
ropps  or  chaina  which  ooooect  with  a  common  capstan  on  the  plough-irame,  in  combination  with  racks  and 
pawls  for  boldiBg  aaJd  beam  when  adjusted. 

td.  teAmK-AUtsflfxu;  I.  S.  Jones,  Cincinnati,  Ohio. 

Ciftiin — ^The  arraogeraent  of  the  tank,  wind-wheel,  and  agitator,  with  reference  to  the  receiving  trunk 
and  valve. 

40.  BoramT  Hauowb;  M.  C.  Kilgore,  Washington,  Iowa. 

Oaim — The  arrangement  and  combination  of  the  windlass,  arms,  socket,  collar,  harrow,  and  spindle,  aa 
flescribed. 

FThla  invention  oonalsta  in  suspending  Arom  a  pivoted  collar,  fixed  centrally  to  a  shaft  mounted  upon 
wheels,  a  rotnry  harrow  supported  or  swung  by  chains  or  cords  which  iiass  round  a  windlass,  so  tliat  the  Imr- 
row  will  be  rigidly  attached  to  the  frame  or  axle  of  the  machine,  at  the  same  time  it  can  be  raised  or  de- 
ynssed,  or  inc&ncd  to  the  sorfoce  of  the  ground.] 

4L  ATTACHmnre  10  Tsbavus  or  Skwino  MAcmsru;  H.  B.  Knowlee,  Providence,  Rhode  Island. 

Claim — The  employment  of  a  yielding  adjtutable  rod,  having  a  crosa-head  with  hooks  at  its  upper  end, 
fai  combiBtttioo  with  a  shacki»>bar,  crank-shaft,  and  treadle,  as  sot  forth. 

[The  otdect  of  this  Invention  is  to  prvvent  the  crank  of  a  sewing  mechine,  or  of  any  other  machine  which 
amy  be  operated  by  a  treadle,  from  slipping  on  to  the  dead  point,  and  to  connect  the  treadle  to  the  craiik  in 
mdi  a  aaanner  that  the  machine  can  always  be  started  with  the  foot  in  the  right  direction,  while  it  is  inipos- 
siUs  to  tarn  it  in  Uie  wrong  direction,  except  by  force  or  by  the  aid  of  the  lianda.  A  spring  is  connected  to 
the  shackle-ber  in  such  a  manner  Uiat  It  be^ns  to  act  on  the  same  as  the  crank  approaches  the  dead  points. 
When  the  machine  is  turned  In  the  right  direction,  the  spring  pushes  the  crank  beyond  the  dead  points;  but 
if  aa  attempt  la  made  to  turn  the  crank  in  the  wrong  direction,  said  spring  opposes  its  passing  the  dead  points.] 

42.  PimcBnre  BIxtau;  PhiUp  Koch,  New  Haven,  Connecticut. 

GkkisB — ^Ist,  The  employment  or  use  of  a  series  of  arbon  to  which  punches  or  shear  blades  are  attached, 
fitted  in  a  rotating  or  a4|uatable  head,  when  said  head  Is  connected  with  an  arbor  having  n  plate  attached, 
provided  with  bolsters  and  shear  blades,  corresponding  with  the  punches  and  shear  Uaxles  of  the  head.  2d, 
The  Bseana  employed  for  actoatlng  the  yoke  and  consequently  the  arbors,  to  wit :  the  ad|ustabli*  shaft,  c,  prcH 
vtded  with  the  eccentric,  j,  pin,  w,  fitted  within  the  block  of  yoke,  the  luyustable  shaft,  r,  provided  with  the 
lower  enak  and  the  reoem  in  the  back  part  of  plate  to  receive  pin,  w. 

4&.  PLOoom;  ■.  D.  Lee  and  Z.  W.  Lee,  Blakely,  Oeorgla. 

CWm — T^  amogament  of  the  paciUiar  curved  devla,  beam,  curved  rod,  bar,  hand,  wedge,  shank,  pro- 
Jeetiott,  and  idmre,  aa  specified. 

44.  S&rsTT  ArrABATua  rou  Stxam  Boana;  L.  E.  Lincoln,  Lowell,  Massachusetts. 

GUm— The  appllcatioo  of  a  low  water  alarm  to  more  than  one  boiler  (or  to  one),  by  means  of  a  two  or 
■Mm  legged  tube,  a  simple  or  a  compound  siphon,  in  such  manner  tliat  said  tutw  ahull  keep  sidd  alarm 
duvged  with  water,  when  all  its  pendant  ends  are  covered  by  water,  and  shall  cause  said  alarm  to  bo  supplied 
with  steam,  when  any  one  of  its  pendant  ends  is  exposed  to  steam. 

4Sl  Mavsui  ;  W.  T.  Utt^ohn,  Kalamaaoo,  Michigan. 

Claira— The  arrangement  of  the  levera  with  roller  at  their  upper  end,  the  spring,  bar,  connected  to  the 
treadle  by  the  rope,  in  combination  with  stationary  roller. 

4ft.  MoBCAl.  NOTATIOV  vtA  «■>  BUHD;  Cornelius  Mahoney,  City  of  New  York. 

CfahB-41w  oombfaMitieii  of  lettara  and  characton^  or  notea,  in  embossed  print,  10  aa  to  represent  musle 
fvttMUind. 
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47.  Vait«  fo»  BrrAMiniQ  ajh)  AitsEsriNn  rat  Flow  of  OAsm;  Newtou  8.  Manrom,  Briatol,  Coonecticat. 
Claim— The  uw  of  a  re-c«rv«l  or  V-nhapcd  tube  or  i>HS8a«co.  bavin};  its  lower  part  connected  with  »  well 

or  reservoir,  coutaiulnj?  qultkul Ivor,  which  I*  nvule  to  rise  within  the  tnbe  by  nicsnn  of  a  ping,  or  other 
equlvnlent  preiwure.  Also,  th«'  combination  of  such  re-curved  tnl)e,  closed  by  quickeilTer,  with  the  reguUt' 
In«  apparatus,  coustoting  of  a  tapering  nhoulder  aud  movable  rod,  necured  from  leakage  by  pueing  through 
Uie  quicksilver. 

48.  CoFFDXS ;  H.  Marshall,  Cincinnati,  Ohio. 

Claim — ^A  cofRn  having  it«  bottom  ends  and  sides  wholly  constroct^^d  of  corrugated  sheet  metal,  which  la 
rolhxi  or  stHmjied  into  proper  form,  and  surrounded  at  the  upper  edjsie  of  iU  body  with  a  wrought  or  cast  iron 
frame,  which  serves  as  a  brace  to  tlie  body  aud  a  hold-fast  for  screwy. 

49.  Htdraxts;  N.  B.  Marsh,  Ciucinnuti,  Ohio. 

Claim— The  armnpenicnt,  in  connexion  with  the  main  casing,  discharge  pipe,  and  air  chamber,  of  a  hy 
drant  of  the  up|ier  and  lower  plunger  or  valve  chambtr,  mude  in  one  piice,  upper  plunger  or  valve,  when 
comiMMiod  of  fMirta,  k  1  m  n  r,  and  lower  conical  guide  and  stop-plunger,  couipoeid  of  parts,  fi  h  i,  in  the  man- 
ner de8cril>ed. 

60.  Brkkch-loadixq  Fire  Arks  ;  J.  Plympton  Marshall,  Millbury,  Masvachasetta. 

Claim— Ist,  The  combination  of  the  lock  bolt  (of  the  movable  brt*ech),or  Its  equivalent,  and  thediadiarf- 
ing  lock  of  the  arm,  with  intermediate  pai-ta.  2d,  Arranging  the  lock  Air  the  tape-primttni>  in  the  manner 
described. 

61.  C0X8TRUCTI05  OF  PRISONS;  Edwlu  May,  Indianapolis,  Indiana. 

Ciaim— 1st,  The  angle  door,  in  combination  with  the  safe  lock  or  holt,  oonatmcted  as  set  forth.  2d,  The 
mfe  containing  the  drum  and  bolt,  and  being  held  by  the  outer  door,  constructed  ua  a^'t  forth.  3d,  The  end- 
less chain  or  rope,  in  combination  with  the  livers,  constructed  as  set  forth.  4th,  Tlie  conibinatioa  and  ar- 
raugeuicnt  of  the  levers,  bnr,  and  Iniits  or  lugs,  operat^id  from  without  the  grating,  as  set  forth. 

62.  BACK-«iauT  FOR  Firs  Arms;  Edward  Maynard,  'Washington  City,  D.  C. 

Claim— 1st,  The  proov.  d  cylindrical  end  of  the  sight  carriage,  in  combination  with  a  spring-bolt  or  p*n, 
of  8u«-h  form  that  it  Hhall  fall  into  the  grooves  and  bear  against  their  two  sides,  and  yetn>it  touch  Uie  bottoms 
of  the  grooves,  so  that,  as  it  wetirs.  It  will  sttli  pr^>ss  on  the  side  of  the  grotives,  and  hold  the  carriage  firm  in 
either  of  its  positions.  '2d,  Placing  the  spring  and  its  Ijolt  or  pin  within  the  stock  or  breech  of  the  gun  for  its 
more  perfect  protection  from  wet  and  dHninge  by  accident,  tlio  opening  through  which  the  pin  acta  batng 
ansceptible  of  being  cloaed  without  oil  or  p.icking. 

63.  NIPPLB8  OF  FiRK  Arms;  Edward  Maynard,  Washington  City,  D.  C. 

Claim — The  permanent  union  of  a  cap  or  nipple  with  the  closed  end  of  the  tal>e.  whose  open  ends  have 
screw-threads  formed  within  it,  by  which  I  am  enabled  to  combine  the  said  nipple  aud  its  tubular  iMMit  with 
the  abutment  of  the  breech  piece  of  a  fire  arm,  by  means  of  a  transverse  pertbration  in  said  abutment,  for 
the  r€ce[4ion  of  the  tubular  nippl'-s  'at.  and  a  nick-headod  hcp'W  inserted  in  the  left-hand  of  said  perforation, 
and  working  into  the  screw-threads  in  the  open  end  of  said  tubular  uippie^eot. 

64.  Skatis;  John  McCluskey,  Jr.,  South  Boston,  Massachusetts. 

Claim — ^The  jointed  heel  strap.  In  combination  with  the  toe  strap,  when  the  latter  is  made  longitudinoUy 
a4)tiHtable  upon  tlie  runner. 

[The  invention  further  consists  in  hinging  the  heel  strap  and  plate  to  the  rear  of  the  runner,  and  fixing 
it  rigidly  thereto  when  the  skate  is  on  the  foot,  by  a  suitable  spring-catch  or  thumb-ecrew.] 

65.  WiKDOW-SASH  Supporter;  Wni.  Howard  Mitchell,  San  Francisco,  California. 

Claim — 1st,  The  roller,  arranged  on  an  angular  doublfrjointed  arm,  so  as  to  haye  slight  plajnp  or  down 
between  two  sto|is,  accordingly  h»  it  is  o[)enttefi  on  by  a  spring  or  the  weight  of  the  sash.  2d,  The  combina- 
tion of  the  angular  double-juiuied  arm,  sprang,  thumb-pieee,  friction  roller,  and  semicircular  reoesa  in  the 
window  fmuie. 

66.  QOLD-WASHER ;  Mortimer  Nelson,  City  of  New  York. 

Claim — 1st,  The  combination  of  a  series  of  concave  plain  pans  with  a  serioa  of  convex  rifled  pans,  said 
pans  all  being  arranged  on  the  s<ime  vertical  shaft.  2d,  The  arrangement  of  a  horisontal  caju  wheel,  bail, 
norir^ntal  friction  roller,  two  bevel  wheel,  a  rising  and  fiilling  driving  shaft,  and  a  collar  on  the  v<»rtical  sbtft. 
3d.  The  combination  of  a  revolving  pt^rfbrated  platform  or  grating  with  a  non-revolving  but  yielding  raking 
device.  4th,  The  eombinatiou  of  the  stationary  case  with  the  revolving  perforated  platform,  raking  device, 
and  the  horizontally-revolving  pans. 

67.  Composition  for  Soap  ;  Nelson  Orcatt,  Biughampton,  New  York. 

Claim— Making  soap  from  untried  or  nnrendered  tallow  or  grease,  and  the  other  ingredients  named,  th« 
ingredients  being  lu  the  proportions  as  stat4Ml. 

68.  CoMBiKE3>  Tablx  axd  Clothes-drter  ;  Lewis  Pagin,  Elmore,  Ohio. 

Claim— -A  combined  table  or  sttind  and  a  chithea-dryer.  composed  of  a  table  or  stand,  vrith  a  reversible  top, 
and  a  box,  drawer,  or  recess,  and  two  or  more  jointed  arms  that  will  fold  up  and  lie  within  sold  box,  drawer, 
or  recess. 

69.  Upbolstfrt  Nail;  Bei^Jomin  8.  Pardee,  Monnt  Garmel,  and  Thomas  Bawlings,  New  Haven, Ooimecticat. 
Claim— The  paper-hraded  nail  or  tack,  as  deaoribed. 

00.  CoMPOSRioir  FOR  TAHKiifO ;  Seneca  Pierce  and  Frederick  F.  Beodsley,  Oastlo  Orove,  loiwo. 

Claim — A  composition  for  tanning,  made  of  terra-japonica,  alum,  glauber  salts,  and  saltpetre.  In  the  pro- 
portions and  manner  set  forth. 

61.  Modi  of  RESTOKina  Raivoio  BtmsR;  Josiah  W.  Prentiss,  Pnltney,  New  York. 

Claim — ^The  mode  described  of  restoring  rancid  butter  in  the  flrkfn  by  removing  the  hoops  so  as  to  open 
the  joints  enclosing  it  in  a  bag,  or  other  texiilo  fitbric,  and  then  surrojindlng  the  whole  with  charcoal. 

62.  Machine  for  Lastisq  Boots  A7n>  Shoes  ;  James  ihirmton,  Lynn,  Massachusetts. 

Claim — The  clamps,  in  combination  with  the  slides,  said  clamps  and  slides  being  carried  to  their  place 
by  their  levers,  or  their  equivalents.  Also,  the  o(>euing  and  closing  slide ;  also,  the  roughing  or  cutting  slide. 

63.  Lathb  Chucs;  Edward  A.  L.  Roberta,  City  of  New  York. 

Chiim— The  application  and  use  of  the  ball  and  socket  Joint,  in  combination  with  the  mandrel  or  chuck 
of  lathea. 
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M.  OowPuimu;  Chriitteii  Bopp»  Mcl<era  Oonotj,  DUoota. 

CUb— Hm  mnaa^Bnaa  of  the  dog-^bail,  Urm,  atap»,  n  tnd  q^  with  ito|ii^  (  isprisf^  iMnt  rad%  and 
fsad  vbeela,  contUiictMl  m  aet  forth. 
«.  Cbbd  Tin;  0.  8a«e,  Wellington,  Ohio. 

CWm— TheeomfainaCion  of  the  AtroaM  and  anok»iiipe  with  tlia  opan  aad  oorftd  bottom  of  tiM  watar 
Imx,  pip*,  rqaaliser,  aad  milk  box,  arcangBd  lu  sot  forth. 
66.  OtADT  SirAaATou ;  Jacob  8«ebold,  New  Berlin,  PennsyWania. 

Cbfaa— Attaching  the  separator  to  the  threaher  by  rucking  rnuiiea,in  oomUnatloii  with  wlieeli  rod,  do^ 
%d  wa,  and  i|»ringi,  for  prodocing  ita  reciprocating  motion. 
<7.  ernnroQ  ImvtKomasn;  Samuel  R.  Seibert,  Mnnlslng,  Michigan. 

Ctaim— CnoatnicUng  the  *'Ta'*  or  aapporta  of  the  teleaeope  In  a  rarreyiBg  ioatnuMnt,  aa  iot  forth— 
alai^  onoMncting  a  clamping  pinion,  in  the  manner  described. 
H  DiriMU  roa  llAKmros;  J.  H.  Shlreaian,  East  Berlin,  Pennsylranfa. 

Cbiaft— The  coonbinatloii  of  the  adinstabla  ease  with  the  stationary  horlaontal  dividing  point,  amiiCBd 
latbeouaoaraet  forth. 
m.  Oraim  Dbimb  ;  Tboaaaa  P.  Sink,  Fairton,  New  Jeney. 

CUm— The  arrangement  and  combination  of  the  chock  or  block  and  Its  poUey,  with  fhe  roller,  In  tha 
■iBDer  set  forth, 
n.  SftV^n;  Saymoar  Smitli,  Sharon,  CSonneetlcnt. 

GWm— The  mill  saw-ast  deacribed,  the  sereral  parts  A,  b,  and  F,  being  arranged  in  the  manner  set  forth. 

TL  Ovmna  CorTiiii;  Leonard  Snyder,  Indianapolis,  Indiana. 

CWn— Cdng  and  applying  flock  as  a  covering  for  ooffliis,  whether  the  same  la  prepared  or  aecnrad,  or 
is  the  aaoncr  aet  forth,  or  in  auy  other  manner  sobatantially  the  same. 

71  Htmuits;  Charles  L.  SUcey,  Cincinnati,  Ohio. 

Oaim— The  relative  arrangement  of  the  cap-formed  discs  and  the  apertures,  adapted  In  the  manner  set 
krth,  to  form  a  chamber  cloned  ud  all  sides  (with  the  exception  of  the  ingrees  aperture)  while  the  hydrant  la 
o|Mo.ftir  the  porp(M<;  of  exp%nding  the  flanehea,  and  upon  the  closing  of  the  hydrant  to  unooTer  the  apertors, 
mi  thectiby  empcy  the  diwhaige  pipe. 
71  Mods  or  Attachixo  Sabus  to  Belts;  Jamea  B.  B.  Stuart,  Wythevllle,  Virginia. 

Qaim— Tha  attachment  book.  In  combination  with  the  ring,  or  ita  equlTalant,  attached  to  tha  waist  belt, 
lit  whole  being  constructed  as  set  forth. 
71  Boa  PLurma;  W.  H.  Stuart,  Mllllngtoa,  Maryland. 

Cbtm^lst,  A  double  com  planter,  the  parts  of  which  are  arranged  to  operate  aa  deacrlbed.    2d,  Ooo- 
asetfsg  the  two  iadependent  set4  of  valTea  by  meana  of  the  fleidbie  connexion,  in  oombinatton  With  aiagla* 
opwatiag  eliain  or  cord,  aa  set  ibrlh. 
i&.  Cmanujonoir  or  Oia  Buunu;  H.  K.  Symmas,  Nawton,  Maaaachuaetts. 

Ctaim— The  combination  with  the  InTerted  cup  and  tube,  and  the  qulcksllTer  barfn  or  baaina,  or  thair 
•^vslsDls*  forming  a  movable  connexion  between  the  base  and  tip  of  the  burner,  operating  aa  described,  of 
tht  pawMtke  rod,  or  ita  equivalent,  attached  to  the  cup,  and  a  rest  for  said  rod  attached  to  the  base  of  tha 
^■nKir,  the  whole  openting  aa  deaeribad,  to  shut  off  tha  gaa  ftom  tha  tip  by  tha  temponury  inaaaaa  and  anU 
■aiaeal  reduction  of  the  praasure  in  the  pipea. 

^  Ttta  MAomoi;  Oeocga  &  TIfliwy,  Palmyra,  Michigsii. 

GUm— Tha  eztaDslan  of  the  ilanched  foeding  shaft,  so  as  toibrm  a  revolving  core,  oparating  aadaaerlbad. 

T7.  Ooav  Snixsa;  Geoiie  W.  Tolhorst,  Liverpool,  Ohio. 

)  flexibla  hinged  apron,  in  combination  with  tha  diao  and  llanch  whaal,  in  tha  nannar  d^ 


Tl  Bpiim  Baa  bohoh;  Philip  Ufaner,  City  of  New  Tork. 

qalnt--Tka  method  deacribMi  of  connecting  the  spring,  or  its  aqnlvalant  meana^  bj  whidi  the  aama  ia 
*>eand  in  jriaee  by  contact  between  compressing  surfooea. 

^  Ooaa  Puvma;  Rultaa  M.  Vaimer,  Oxibrd,  Misaisslppi. 

Haha  The  arrangement  of  the  table,  delivering  tube,  ftirrow  plough,  fbeding  diae,  hoppar,  all  attached 
te  the  nar  end  of  Uia  tongue,  and  placed  between,  and  saUact  to  the  action  oi;  the  atiyi|ia  and  tha  q>rings. 
Ahft,  the  combination  of  the  spaoea  of  the  hopper's  side  vrith  tha  India  rubber  stripy  the  bavalad  edge  of  ua 
^M^w*!  bottom,  aad  the  gouged  holes  of  the  feeding  disc. 

VL  XionnB  rcA  Houniro  Ici ;  John  Wagner,  Philadelphia,  Pannaylvanla. 

Ghlm-iit,  Tha  combination  of  Oia  alldea,  oarriagea,  aupportara,  and  mq|«etlona  on  tha  ahntaa,  arrangad 
»fo> laaaner  apacttad,  9d,  Tlia  anti-fHcdon  ndlara  in  oonnazion  with  the  slides,  arranged  aa  apedfled.  8d, 
»•  cauaterbalaDdng  ropa  or  chain  and  taUen,  in  combination  with  tha  pnlkj  and  tha  aUdea,  operating  la 
wnMBnerspecifled. 

n.  Bmae  Miciim;  Xaalmir  Togs],  Cbelaea,  Maasa^naetta. 

(Safan— 1st,  Tha  anqAoyment,  in  combination  with  two  or  mora  naadlea,'or  thair  aaniTalant%  which  woric 
"Jpher  to  perforate  or  pass  from  one  side  to  the  other  of  the  cfoth,  or  otliar  material  to  be  operated  upon, 
^jivith  BuitaMe  meana  of  carrying  a  locking-thread  through  the  loops  of  the  threads  of  those  needles;  of 
^jg^ad  conductor,  ao  appUad  and  operated  as  to  effiict  the  Interlacing  of  the  threads  of  said  needles  on  the 
2|"'<"  iUeof  the  material  to  that  oa  which  they  are  Interlaoad  with  the  locklng-thrsad,  whereby  they  are 
*^  to  produce  the  dUforent  Unda  of  atitching  represented,  id,  Tha  empli^mant  of  a  movahla  needlei>lata, 
^yaiag  two  or  more  needle>holea,  of  diflhrent  alae,  ibrm,  or  arrangement,  applied  to  tiM  bed^to  or  work- 
N*w«f  asswing  maddaa.  In  andi  a  manner  aa  to  be  capable  of  adiustmeiU  to  bring  cMhar  «f  ita  holes  into 
l^^n  fcr  tike  proper  needle  to  work  in  it. 

^  QnaatiTCs  ron  Fnmro-BOM;  Henry  Pritehard,  Brooklyn,  New  York. 

.    Q«i*— Tha  combination  of  tha  fixed  fsnule  and  the  movable  thimbla  with  iti  9^  < 
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83.  Fckvacm;  John  I.  Tinton  tnd  Edward  John,  IrontoA,  Ohio. 

GlAlm— The  employment  In  reyerbentory  ftimacei  of  the  water  qMce,  oooitmeted  and  fitted  in  place  in 

the  manner  aet  forth. 

84.  CL0THX9-CI.A1IP ;  Chapman  Warner,  City  of  New  Tork.. 

Claim— The  mode  of  lecnring,  between  the  buttons  A  and  o,the  garment,  or  whaterer  else  may  be  placed 
between  thorn,  by  meana  of  binding  or  wedging  effect  of  the  pin  in  the  hole  of  button,  0,  with  the  spiral  springy 
as  specified. 

86.  Machinzkt  FOft  Tuximio  Wall-papo;  A.  L.  Whipple,  Klmira,  New  Tork. 

Claim — ^The  manner  of  constructing  the  spool  with  fixed  rotating  head  and  yielding  head,  in  oombina- 
'tion  with  the  movablu  bed  for  holding  the  roll  firmly  in  the  proper  relative  poaition  to  the  knirea. 

80.  HAKTSSTKas;  David  Zug,  Shaefferstown,  PennsylTania. 

Claim— The  combination  of  the  brace  with  the  ^m-elastic  stnfllng-boz  and  the  rapporting  bar,  arranged 
in  the  niuoner  described. 

8T.  KmniNQ  Maohiru;  Wm.  BInkley,  Assignor  to  Samuel  N.  Bell,  Manchester,  New  Hampshire. 

Claim — ^The  hollow  cone  out  off  elliptically,  and  with  the  parallel  elliptical  cam  on  its  inner  surihce,  to- 
gether with  the  projection  on  tlie  lower  side,  supported  by  the  shall  passing  through  the  boUow  shaft,  and 
attached  to  the  arm  of  the  standard,  or  other  equlTalents. 

88.  Corn  Haetutkhs  ;  Waldren  Beach,  Assignor  to  self  and  John  L.  Reese,  Jr.,  Baltimore,  Maryland. 

Claim— The  Tertically  adjustable  cutting  apparatus,  in  combination  with  rests,  lever.  Jointed  arms,  and 
spring,  operating  as  set  forth. 

89.  STRAW-curriBa ;  A.  D.  Brown,  Assignor  to  Sallie  C.  Brown,  Columbus,  Oeorgia. 

Claim— The  arrangement  and  combination  of  the  yielding  strips  and  constituting  guard,  with  the  wheel, 
■ash,  and  trough,  as  described. 

90.  SCKLETOM  8KIBT8;  Jsmes  Draper,  Assignor  to  self  and  Samuel  H.  Dougherty,  City  of  New  Tork. 

Claim — ^The  skeleton  skirts  described,  in  which  the  hoops  are  secured  by  glue,  or  equivalent  cement, 
betwei*n  separately  woven  parts  of  the  tapes,  in  contradistinction  to  the  stitched  or  clasped  skirt  when  the 
parts  are  woven  together  as  single  tapes  between  the  hoops,  and  separately  as  distinct  tapes,  at  the  points 
where  the  h(x>ps  are  received. 

91.  CoifSTRUcnoir  op  Durian'  Chadu;  Nathan  G.  Lewis,  Jr.,  Assignor  to  self  and  Edwin  Bruce,  Boaton, 

Mtuaachusetts. 

Claim— The  combination  of  the  adjustable  body-rest  with  the  chair.  Also,  the  combination  of  the  auxi- 
liary or  elbow-rest  and  the  body-rest,  applied  to  a  chair.  Also,  the  mode  of  applying  the  body-rest  to  tho 
elbow-rest,  that  is,  by  means  of  an  adjustable  arm,  applied  and  operating  with  respect  to  the  elbow-rest,  as 
iet  Ibrth. 

92.  LiinNO  UxniMBOUifD  DftATNi;  James  C.  Miller,  Irwin,  Ohio,  Btillman  A.  Clemens,  Rockfiird,  Illinois^  and 

Gilbert  U.  Clemens,  Urbana,  Ohio. 

Claim- 1st,  The  method  of  making  covered  field-drains  by  lining  the  Inside  with  hydrmullo  lime,  mor* 
tar,  or  other  suitable  material.  2d,  A  conducting  tube  connected  with  a  oonlt«r.  8d,  A  fbzcing  hw,  witii 
valve  pistons  attached,  and  working  in  a  conducting  tube.  4th,  A  fbllower  of  loss  transverse  dimensions  than 
the  mole  to  which  it  is  attached. 

93.  BoTART  Drdqihg  MACBnri;  James  Molynenz,  Bordentown,  New  Jersey,  Assignor  to  the  Bordentown 

Machine  Company. 

Claim— Ist,  The  combination  and  arrangement  of  devloei  for  raising,  lowering,  and  holding  the  leTen^ 
q  0,  which  support  and  carry  the  dredging  wheel  as  required.  2d,  The  rams  on  the  dredging  wheel,  for  the 
purpose  set  forth.  8d,  The  chute,  hinged  so  that  it  mav  be  raised  when  the  socket  passes  under  it,  and  low- 
ered to  receive  the  contents  of  the  bucket  4th,  And,  in  combination  with  a  hinged  chute,  I  claim  the  arm 
oo  the  wheel,  Just  before  the  bucket,  for  the  purpose  of  raising  the  chute  and  allowing  the  bucket  to  paaa 
under  it.  6th,  A  chute  arranged  to  traverse  on  ways,  so  as  that  it  may  be  adjusted  to  the  dredging  wheel. 
0th,  The  levers  and  links,  arranged  for  the  purpose  of  traversing  the  chute.  7th,  The  traversing  bars,  armed 
with  picks  or  chisels,  and  arranged  to  operate  on  the  bottom  of  the  river,  In  advance  of  the  dredging  wheel. 
8th,  The  shaft  and  wipers,  in  combination  with  the  traversing  ban,  carrying  picks,  chisels,  &c^  for  the  pur- 
poaes  specified. 

94.  OoNSTRucnoN  OP  DnnLLnio  Apparatus;  John  Sloan,  Assignor  to  self  and  Eberhard  H.  DIerker,  Pitt»> 

burgh,  Pennsylvania. 

Claim— 1st,  The  combination  and  arrangemmt  of  the  condensing  worm  or  pipe,  the  wheels,  the  reoelTing 
chamber,  with  the  governor  and  valve,  for  Uie  purpose  of  regulating  the  quantity  of  steam  in  tho  heating 
pipe.  2d.  The  combination  and  arrangement  of  the  chambers  with  the  ooiulueting  pipes,  when  used  in  con- 
nexion with  the  condensing  wonA  or  pipe,  as  described. 

96.  TRAOR-TRUdom;  Adolph  Stempel,  Assignor  to  self  and  Owen  McFOrland,  Newark,  New  Jeney. 

Claim— 1st,  The  arrangement  and  combination  of  the  vertically  sliding  spring  bar,  laterally  aiQuatabla 
bed^ieoes,  and  suspended  curved  cutters.  2d,  In  oomUnation  with  the  bed-pieoes  and  cutters,  I  claim  the 
adjustable  Jaws,  <x  their  equivalents,  arranged  as  speelfled. 

90.  MooiADTO  8V0TR40TSR8 ',  David  L.  BtUes,  Assignor  to  John  M.  French  k  Co.,  Rochester,  New  Tork. 

Claim— The  employment  of  the  cone-form  plugs  and  pivoted  thumb-levers,  in  combination  with  that  pw)- 
tlon  of  the  pattern  which  forms  the  recess  of  the  cover. 

97.  Raujioa])  Car  Braxrs;  Vllliam  V.  Stewart,  Patuxent  Forge,  Maryland. 

Claim— The  combination  of  the  various  parts  of  the  apparatus  described,  when  so  constructed  and  ar- 
nuftged  in  relation  to  the  means  by  which  thev  are  actuated  as  to  apply  and  release  the  brakes  upon  the  whole 
tiRln,  upon  sections  or  upon  single  cars,  by  the  engineer,  or  by  one  or  more  of  the  brakemen,  or  by  all  or  part 
of  them,  collectively  or  individually,  the  brake  apparatus  of  each  car  or  of  each  section  being  complete  in 
ttaalf  when  tibe  cm  are  nncoupled  or  the  train  divided  into  sections. 
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98.  Bon-viPFn;  W.  H.  Allen  snd  A.  J.  BenUey,  City  of  New  York. 

Cbtm— Tbe  rope-piachera,  eompowd  of  the  grooved  pWoted  Jiiwi  uid  lereri,  M  deioribed. 
W.  QkLfAsno  mrtMMT;  Thaaum  C.  Arery,  City  of  New  York. 

CLUm — Ut,  The  hm  of  the  liMiiUting  amalgam,  In  oomblnation  with  the  flnrfeces  of  the  cines  of  galvaiiic 
battenee  for  telegraphic  parpo«•j^  for  obtaining  the  reenlts  before  sot  forth.  2d,  The  uso  of  two  or  more  in- 
df^ndrat  etripa  of  platinum  iu  the  construction  uf  |(alvanic  batteries  for  telegraphic  purpoei-8,aflan  improre- 
Bieat  on  the  UroTe  Battery,  for  the  pnrpose  of  obtaining  the  results  before  aet  forth,  but  irrespective  of  their 
iMe,  in  combtnatioo  with  the  insulated  amalgamated  sinca  before  deacribed. 
100.  Macbutx  roB  Bmwo  Wood;  Augustus  Bailey,  Gardiner,  Ifaine. 

Claim — ^Tbe  comMnation  of  the  aforesaid  horiiontal  allding  roll  and  graduated  hook  with  the  ■emi-cyUA- 
der,  actinc  In  the  manner  described. 
lOL  OovpooiTioK  Tom.  PAiarr  On;  J.  D.  Baldwin,  Colnmbua,  Georgia. 

naSm — The  paint  oil,  compoaed  of  the  ingredients  spedfled,  essentially  In  the  proportions  named  and 
prepared,  aa  deacribed. 

102.  Steam  Boilxb  FumRAcn;  W.  D.  Ballard,  Kansas  City,  Missouri. 

naim — ^The  arrang<ement  of  the  flie-plaoe,  the  partitions  of  the  setting,  and  the  chimney,  as  deseribedy 
with  the  two-floed  bdler. 

103.  SacaALrBKLL;  G.  F.  and  D.  H.  Benckert,  Philadelphia,  PennsyWania. 

daim — 1st,  The  latch,  operating  with  the  hammer  and  pull-bell,  with  the  one  spring.  2d,  Placing  the 
working  parte  of  a  aignal-bell  within  the  sounding  box,  as  specified. 

IM.  UmMnra^mnB  for  Bkwimq  HACHnm;  S.  B.  Blake  and  Thomas  Johnston,  Lonisrille,  Kentucky. 

Claim — 1st,  The  combination  and  arrangement  of  the  spiral  tongue,  flanched  roller,  and  yielding  plate, 
for  the  parpoae  set  forth.  2d,  The  spring  plate,  constructed  as  described,  with  an  oblique  slot  in  the  limb, 
rombCned  with  the  adjustable  gnn^e.  Sd,  The  yielding  pressure  roller,  adapted  and  applied  to  smooth  and 
fldttfen  the  hem  preTiona  to  stitching. 

106.  OunaacTuwi  Bmw  Appun  fo  CnASXi;  Relnhold  Boekiin,  Jersey  City  ,New  Jersey. 

Claim— OlTlng  the  rod  elasticity,  both  longitudinally  and  In  a  lateral  direction,  parallel  with  the  plane  of 
irrolotioo  of  the  crank,  by  extending  it  in  the  form  of  a  bow  or  arc  beyond  the  crank-pin  or  wrist,  and  mak- 
ing sach  bow  elastic. 
10<L  MACHDna  worn,  BBXACcro  Aim  CtBAircro  Hkmp;  J.  K.  Booton,  Lany,  Virginia. 

Claim — ^Ist,  The  combination  and  arrangement  of  the  cylindrical  gratini;  and  lerer  arms,  and  swords, 
and  ooocaTe  grating,  with  the  hurder  cylinder,  formed  with  alternate  plant*  eilKes  and  serrated  ridges  or  ribs. 
3d,  The  combination  and  arrangement  of  a  Ikn  or  blast  wheel  with  the  hurder  cylinder  and  endless  apron. 

107.  TcLao&AFBio  MACenn;  L.  Bradley,  Folsom,  California. 

Claim^lst,  Arranging  the  type  and  mechanism  for  closing  the  circuit,  as  described,  or  In  an  equivalent 
manner,  so  that  a  double  cToaing  of  the  circuit  is  effx;ted,  as  each  tooth  of  the  type  conies  in  contact  with  the 
duaing  mechanism.  2d,  The  combination  of  the  type  and  composing  sticks  with  a  yielding  insulating  plate, 
tarrying  the  mechanism  for  breaking  and  closing  the  circuit,  whereby  the  contact  of  the  closing  mocnanlsm 
with  the  laee  of  the  type  Is  insured.  8d,  The  Tibratlng  hook  and  bar,  or  their  equivalents.  In  combination 
with  a  yielding  inanlatlng  plate,  and  type,  and  sticks,  for  the  purpose  of  closing  the  circuit.  4th,  The  com- 
binalion  of  the  composing  stick  and  type  with  the  sprit^,  or  its  equivalent,  arranged  so  that  the  type  are 
made  to  form  a  {wrtion  of  the  circuit.  6th,  The  combination  of  the  carrying  band  and  mechanism  for  elat- 
ing the  drcalt,  with  the  composing  sticks  and  type  arranged  on  the  band  in  relation  to  each  other,  so  that 
the  sticks  are  snooessiTely  carried  forward  in  the  order  in  which  they  are  arranged,  brought  into  the  current, 
and  the  message  transmitted  without  Interruption,  dth.  The  combination  of  the  movable  platform  carrying 
the  raoordlnif  mechanism  with  the  rotating  cylinder  carrying  the  record  paper,  arranged  so  that  the  message 
aa  traaamitted  is  reeorded  in  parallel  lines  on  the  paper.  7th,  Constructing  the  composing  sticks  and  types, 
so  that  Um  sticks,  when  filled  with  the  type,  shall  present  an  even  and  flat  surface  on  cither  side.  8th,  The 
application  af%  siphon  pen,  for  the  purpose  of  recording  the  messages.  9th,  The  inclined  plane,  arranged  in 
combination  with  the  band,  whereby  the  composing  sticks  are  received  from  the  band  in  such  manner  as  not 
to  interfere  with  each  other's  delivery,  and  in  the  same  order  in  which  they  were  placed  on  the  band. 

108.  RamonAiom;  T.  B.  Bnrtis,  Chicago,  Illinois. 

Claim — ^The  emi^oyment  or  use  of  the  ice  chamber,  water  chamber,  air  pasmges,  and  a  series  of  provision 
chambers. 

100.  Gbai*>babs;  John  Bnaby,  Moorestown,  New  Jersey. 

Claim — ^Making  the  mortises  and  the  tenons  on  the  grate-bars,  alternately,  one  above  the  other,  so  that 
the  mortises  may  be  made  entirely  through  the  bar,  without  interfering  with  the  tenons,  and  so  the  tenons 
may  extend  entirely  through  the  bar  without  interfering  with  one  another,  and  be  made  so  long  as  not  to  he 
drawn  oat  of  the  mortlss  1^  the  warping  or  springing  m  the  grate-bars. 

110.  POTATO-Mooxis;  A.  S.  Capron  and  D.  8.  Davis,  Grass  LakS)  Michigan; 

Claim— The  arrangement  of  axle,  wheels,  and  wheel,  pinion,  crank,  and  shaft,  guides,  roller,  rake^  apron, 
and  hooka,  connected  together  and  operating  as  specified. 

111.  Opseatdio  TBI  Taltis  OP  SnAM  Snonm;  Tlsdale  Carpenter,  Providence,  Rhode  Island. 

Clalm^The  a4jnstabl^  sraduated,  scroll-shaped  side  cam,  so  arranged  as  to  be  traversed  and  sdljusted 
by  a  regulator  or  sovsmor,  while  the  engine  is  in  motion,  or  adjusted  and  fixed  or  set  by  hand  while  the  en* 
glae  Is  stopped. 

111.  AwxxTOs;  Samuel  Chace,  Providence,  Rhode  Island. 

Oaim— The  applloatlon  of  the  gear^oothed  tracks  with  the  pinions;  alfo^  the  dogs ;  and  finally,  tha  box 
or  covering  to  an  awning,  constructed  as  set  forth. 

113.  Gum  post  fSmAM  Axn  otbxe  Jorars;  James  &  Colvln,  Allegheny,  Pennsylvania. 

Claim— A  Joint  csaket,  compossd  of  a  ring  of  India  rabber,  encased  with  copper  or  other  metal,  as  da- 
scrihed. 
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114.  gPinro-BACX  Cabuaos  Skats;  Norman  Gowloi  and  A.  Halbert,  Edgefield,  South  OunoHna. 

Claim— The  employment  of  spring!,  when  in  connexion  with  a  back  supported  bj  hinged  uprli^ti,  bi 
the  manner  set  forth. 

115.  Harb  BiAOflurs  FOB  WxBiira  BLnn>40M;  Biram  C.  DaTia,  BInghampton,  New  York. 

Claim— 1st,  The  setting  Ibrm  which  sets  over  the  rod  and  straddles  the  slata.  and  which  Is  seenred  nrk^nr 
the  blind  by  means  of  the  stationary  bar,  in  such  a  manner  as  to  let  the  staples  through  the  eye  of  the  ata;>le 
in  the  rod  into  the  slats;  n  n  being  the  eqnivnlent  means  employed  for  setting  the  staple  into  the  rod,  in 
combination  with  the  adjustable  arrangement,  operating  ns  described.  2d,  In  combination  with  the  form, 
the  Joint  lerer,  flanch  rod  or  drivers,  dividing  slide,  and  inclined  needle-bar. 

110.  Whulwrioht  MACHiiri ;  B.  Dougherty,  Cedanrille,  Ohio. 

Claim— The  combination  of  devices,  as  specified. 

117.  SHunn  Hxr«i;  H.  F.  Drott,  Cumberland,  Marj'land. 

Claim — ^The  employment  of  the  spring,  as  constructed,  when  used  in  connexion  with  the  plate,  ■■  eon- 
•tructed,  the  two  being  used  in  combination  with  any  common  shutter  hinge. 

118.  f  DBHACXS;  B.  Wells  Dnnklea,  Boston,  Maasachuaetts. 

Claim — ^The  general  arrangement  of  the  space,  the  chamber  or  dome,  i,  the  dampen,  M  n,  and  pf  pe  or 
T-L,  and  the  ventilating  pipe, 8,  and  smokedrum, and  ventilating  pipe,?, and  smoke>pipe,t,and  air  duct, and 
series  of  dampers  in  flues,  r,  in  relation  to  each  other  and  with  respect  to  the  flue,  r,  and  hot  air  chamber,  m. 

119.  Siwnra  MAOHiHza;  Wm.  0.  Grover  and  Wm.  S.  Baker,  Boston,  Maasachuaetts,  and  0.  B.  Potter,  City  of 

New  York. 

Claim — A  non-penetrating  instrument  and  a  piercing  eye-pointed  needle,  acting  together  to  make  an  In- 
terlocking of  threads,  in  combination  with  a  clamping  apparatus,  acting  as  specified,  and  acting  to  make  a 
double-looped  stitch.  Also,  mounting  a  spool  or  bobbin,  from  which  thread  Ls  to  be  delivered,  Ibr  the  pur- 
pose of  sewing  by  machinery  upon  two  truncated  cones. 

190.  Bn-nvu;  Horace  Gushee  and  John  Q.  Dawes,  San  Frandaoo^  OsUlbmia. 

Claim— The  combination  of  the  comb  framea,  rods,  staple^  and  cleat,  whereby  the  comb  fhunea  may  b* 
readily  removed  or  Inserted,  in  the  manner  described. 

121.  BxMnAi) ;  John  R.  Guy,  Springfield,  Ohio. 

Claim^The  arrangement  of  the  fimme  with  reference  to  the  heads,  and  their  connexion  by  means  of  tbe 
joints,  and  slides,  and  plates,  or  their  equivalents,  as  described. 

122.  DouBU-nucnoK  Ooupinro;  Joshua  Hendy,  San  Francisco,  California. 

Claim— The  application  of  two  such  truncated  cooes  to  one  eoopIlDg  (one  at  either  end),  and  operated  by  » 
■ingle  lever,  so  as  to  work  in  cavities  or  conical  sleeves  attached  to  pulleys  or  wheels,  arranged  on  one  ahalty 
■o  uiat  said  shaft  may  be  run  slow  or  Ihst,  or  backward  or  forward)  or  entirely  stopped,  vrithout  stopping  tho 
prime-motor  or  changing  its  speed. 

123.  Stkbuho  APPAEATU8 ;  Hatsel  HIgglns,  Orleans,  Massachusetts. 

Claim — ^The  arrangement  of  the  rudder  head  intermediately  between  the  supports  which,  respectlTely, 
serve  as  bearings  to  the  hand-wheel  shaft  and  the  rudder-operating  gear,  said  shaft  extending  back  of  and  over 
■aid  gear,  whereby  the  rudder  may  be  operated  either  by  the  gear  or  by  a  tiller  ttovn  the  wheel  shaft,  aa  d»- 
■cribed;  and  also  compactness  of  steering  apparatus  and  economy  of  dock  space  is  obtained. 

124.  HOT-AB  Fubsagib;  Isaac  H.  Hobha,  Abraham  W.  Band,  and  George  H.  Sellers,  Philadelphia,  Penna. 

Claim — ^Ist,  The  general  arrangement  of  the  subdivided  9it  chamber.  In  connexion  with  the  separate  re- 
celTing  and  dischai^ng  openings.  2d,  The  deflecting  diaphragms,  in  combination  with  the  above  described 
arrangement,  in  the  manner  set  forth. 

125.  BoTABT  Habbowb;  Sidney  S.  Hogle,  Cleveland,  Ohio. 

Claim— The  combination  of  a  eeries  of  individually  rotating  toothed  ftames  or  wheels,  with  a  rotating 
central  frame  or  wheel,  in  such  a  manner  that  the  said  parts  wiU  operate  in  the  manner  set  forth. 

126.  Clovhib  Fbamb;  D.  E.  Hdmes,  Halilhz,  Massachusetts. 

Claim— The  combination  of  the  standards  and  horixontal  hinged  Ihunes,  when  the  same  are  ■nstmned 
and  braced  by  slotted  braces,  in  the  manner  set  forth. 

127.  Plodohs;  Bold  R.  Hood,  Clinton,  North  Carolina. 

Claim— The  combination  of  the  standard,  n,  standard,  a,  and  land  slides,  when  the  parts  ara  ounatnioted 
aa  described,  and  adapted  to  receive  the  various  forms  of  shovel  points  and  mould-boards  in  use. 

128.  Tklbobapbio  Cabu;  William  II.  Johnson,  Springfield,  Massachusetts. 
Claim — An  electric  telegraphic  conductor,  constructed  in  the  manner  aet  forth. 

12D.  OmnBOB  Kbqutbb;  W.  M.  Keague,  Brooklyn,  New  York. 

Claim — ^Itt,  The  arrangement  and  combination  of  the  platform,  vibrating  lever,  and  a^fustable  spring, 
•a  Bpedfled.  2d,  In  eomUnatton  with  the  platform  and  spring,  I  claim  the  sliding  bar,  spring  eaten,  and 
Wheel.  8d,  Arranging  the  step,  in  combinauon  with  the  registering  apparatus,  as  described,  so  that  it  regis* 
ten  half-ihres  as  well  as  full  lares. 

DO.  HiSKAOUO  MotOBB;  Miles  Keely  and  G.  W.  Crsssmao,  Barren  Hill,  Pennsylvania. 

Claim— The  arrangement  and  combination  with  the  levers,  lerer  ftvnes,  and  bottoms  of  tbe  abatable 
slots  and  bars,  by  which  the  speed  of  the  Buohiiie^  length  of  stroke  of  the  levor%  and  distanos  of  water  maj 
be  regulated  at  plessure. 
151.  TxA  Kbttub;  Archibald  C.  Ketchnm,  City  of  New  York. 

Claim— The  oomblnatlon  of  the  tin  top,  copper  bottom,  and  sheet  iron  skirt,  when  the  same  are  all  nnitsd 
by  one  and  the  same  lap-Joint,  and  Just  below  tbe  spont  of  tho  kettle. 

182.  BirnuM  Cbaibb  roB  Hobsb  Powxb  Maokiiibb;  Jsaae  K.  Lawrence  and  Geotge  S.  Goald,  Orsen  island. 
New  York. 
Claim— let.  Extending  both  the  logs  and  tbe  Units  of  snch  chains  to  or  beyond  the  treada  of  tha  frietkisi 
wheels,  carried  by  axlee  cast  on  the  links.    2d,  Forming  and  arranging  prq|ections  on  the  links  of  the  cliain. 
Mm  Hub  being  provided  with  male  logs  and  female  Ings. 
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ISL  8lSAW<imn8;  Lodot  LaaTeawortb,  Tramansbm^,  New  Toric 

CUIa— Tbe  amiigein«nt  and  oomblnAtioii  of  th«  rocken  and  springi,  §at  the  parpoee  of  gfviiig  a  dooble 
Bodoo  to  the  knUb,  and  to  aroid  friction  of  the  working  parts. 

134.  ApFAnATOB  PMi  SnBUKO  AMD  DiUTiBiira  Qwun ;  Sylreeter  Marsh,  West  Boxbary,  Massadrasetts. 

GUim — ^lat.  The  combination  with  the  reticulated  bed  or  other  suitable  drying  table,  of  a  reciprocating 
tnck.  armed  with  paddles  or  stirrers  for  agitating  tbe  grain  on  the  drying  snrftoe.  2d,  The  arrangement  of 
tb«  truck  paddles  in  rows,  one  in  adranoe  of  tbe  other,  and  the  paddle*  of  each  preceding  row  intermediate 
of  rboee  n^'Zt  behind  them.  3d,  Oiving  to  the  paddles  of  the  reciprocttting  truck  an  oblique  set  for  and  dnr- 
hi|r  tbe  forward  trarel  of  the  tmok,  and  giTiiig  them  an  edge  presentation  or  Bi>t  for  and  during  the  back 
tnrrl  %4  the  same,  as  set  forth.  4th,  Giving  to  said  paddles  reverse  obliquities,  for  and  during  the  forward 
tnTd  of  tbe  triK^  so  as  to  throw  the  grain  to  the  right  and  to  tbe  left,  alternately,  in  the  fsed  forward  of 
th«  xrain  by  the  paddlea.  6th,  The  combination  with  the  reciprocating  truck  and  ite  paddles,  of  a  cross  slid- 
iaj;  (tmm«,  made  to  gear  by  cranks,  or  their  equivalents,  with  the  several  paddles,  for  simultaneously  chan^ 
ing  the  liitter  from  an  oblique  to  a  straight  set,  and  vice-versa.  6th,  The  combination  with  the  cross  sliding 
frune  to  the  reciprocating  truck,  of  one  or  more  nc^ustable  inclines  and  stops  for  automatically  reversing  the 
pcndoD  of  the  paddles  in  their  own  direction.  7th,  Drawing  the  cross  frame  back  to  its  original  position,  to 
giTe  to  the  paddles  a  different  set,  by  means  of  a  clip-lever,  acted  on  by  a  weight,  weighted  catch,  and  in- 
dined  prqjectloD,  connected  with  the  reciprocating  truck,  or  their  equivalents,  also  afterwards  returning  said 
kTer  to  tt«  former  position  to  be  locked  by  the  weighted  catch  by  an  inclined  plane  on  the  truck,  acting 
aipunst  and  over  a  swell  on  tbe  lever.  8th,  Tarring  the  range  of  motion  of  the  reciprocating  truck  on  or 
over  th«>  drying  snrfoce,  and  relatively  to  the  (bed  or  delivering  ends  thereof  by  means  of  a  lengthMolng  awl 
shortening  driving  pitman,  made  acyustable. 

13&.  8n»  Plastbu;  Andreas  Haurer,  New  Oarllsle,  Indiana. 

Claim— The  arrangement  and  combination  of  the  verticaUy-moring  and  Med-dlatrlbvtlng  ■upporUng 
axle,  and  lioxea,  and  lever,  as  set  forth. 

(Tbe  invention  consists  in  having  the  axle  of  the  supporting  wheel  extend  through  the  sides  of  the  frnino 
cf  the  machine,  and  below  the  seed  U>xes,  the  ends  of  said  axle  being  provided  with  seed  cells,  and  the  axla 
aUoared  a  certain  degree  of  lonfritudinal  play  in  its  bearings,  so  that  the  seed  cells  may  be  shoved  underneath 
the  seed  boxes  or  out  from  underneath  them.] 

188u  llcmoi>  OF  OoifBUii2iQ  Emkrt  with  Caoutgbocc;  Thomas  J.  Mayall,  Boxbury,  Massachusetts. 

Claim — Making  emery  sharpening  and  polishing  tools  by  oomblntng  emery  with  India  rubber,  gntta  pei^ 
cha,  or  other  sntMtances.  and  then  submitting  them  while  under  great  pressure  to  a  high  degree  of  artificial 
beat,  whereby,  with  a  given  quantity  of  rubber,  emery  may  be  combined  in  much  greater  qnantitieB  than  It 
ooQid  be  h«>retofbre  done. 

127.  IlAmTssrSBs;  James  McAleer,  Chambersburg,  Pennsylvania. 

Claim — ^Tbe  arrangement  of  the  two  seats,  one  ikcing  at  right  angles  to  the  other,  conducting  trough,  and 
binding  table,  and  the  elevating  device,  In  the  manner  set  forth. 

in.  Mons  OF  70UCZ90  Joiirrs  or  Ivnu  Rubbib  Bxltihq  ;  J.  McDougal,  MasonvIIle,  Bfichigan. 

Claim>-The  employment,  in  combination  with  the  belt  ends,  of  tbe  tongues  and  cavities,  so  that  the  Bld« 
of  the  tongue  portion  riiall  be  protected  by  the  selvedgra  of  the  cavity  parts. 

19.  TkAVXuaa  Tiour-HOLDia;  8.  T.  McDongall,  City  of  New  York. 

Claim — ^The  lever,  spring,  point,  or  other  equivalents,  in  combination  with  an  ordinary  shawl  pin. 

140.  Bkats;  James  P.  MeLean,  City  of  New  York. 

Claim— Tbe  amngement  and  use  of  the  side  or  ankle  springs,  with  parts,  b  b,  and  instep  projections, 
a4jnstable  or  otherwise,  in  combination  with  the  heel  spring,  having  a  pad  at  its  top  end,  and  with  the  cork 
snk  ia  the  form  of  a  shoe,  or  otherwise.  Also,  tbe  combined  arrangement  and  use  of  the  railroad  attadunenty 
as  ^ipUed  to  a  skate ;  the  same  forming  a  toe-strap  loop  if  required,  in  the  manner  set  forth. 

14L  Hoiaa  Powsa  LoooxonTi;  James  C.  Miller,  Union  Township^  Penaaylvania. 

daim — Hone  power  sweep  levers  oonneotad  with  one  or  mors  ground  wheels. 

142.  SuBCTBO-iuonnc  BraoLAm  Alabm;  George  F.  Milliken,  Somerville,  Massachusetti. 

Claim— The  combination  of  a  galvanic  battery,  an  electric  circuit,  circuit-breaker,  operated  by  a  window 
or  door,  with  a  step  by  step  indicator.  Also,  causing  a  window  or  door  automaticallv  to  prevent  any  alteration 
open  the  circait  during  tbe  cloeing  of  tbe  window  or  door,  until  it  Is  nearly  closed,  in  any  manner  substan- 
tially as  described.  Aim,  the  use  of  the  armature  for  the  double  purpOM  of  regulating  the  morementa  of  tbi* 
points  and  setting  in  motion  the  alarm  apparatus. 

142.  CULTiVATOia;  B.  8.  Morgan,  Delhi,  Iowa, 

Claim — ^The  arrangement  and  combination  of  the  side  wlogi  and  wheel!  of  a  cultivator,  with  the  Umn, 
bsr,  rods,  and  hand  lever,  as  specified. 

14L  Boot  Aim  Sbob  Bbubh  axd  Scbafkb  ;  Wm.  Morrison,  Morrisfana,  New  York. 

Claim— The  arrsngement  of  the  springs,  in  ocnnbination  with  icrews,  in  such  a  manner  m  to  throw  tha 
hnuhes  flurward  parallel  with  the  scraper. 

14&.  Habb  Looms  ;  Abel  B.  Nixon,  Rhea  Spring,  Tennessee. 

dsim— In  combination  with  the  lay  beam  and  spring  pickeiHrtaffls  tbe  toggle4everf,  b  b,  triggers,  and 
fleiiUe  connexions^  for  elEDCtlng  the  setting  and  tripping  of  the  plcker^talf.  Also,  In  combination  with  Uie 
Isy  and  the  treadles  for  working  the  hamees  or  sheds,  the  toggle-levers,  q,and  trigger-cords,  so  that  the  shed 
Aall  be  properly  made  before  the  trigger  to  drawn  to  let  the  shuttle  fly,  thus  iniiulng  a  pcorfeot  BequoBfoy  of 
operstion,  and  with  great  saving  of  manual  labor  on  the  operator. 

14a.  Tabsxbh  ;  Samuel  Page,  Cheliea,  Massadrasetts. 

CUlm— The  described  varnish,  made  of  the  materials  speoWed. 

1<7.  SouKnrmao  Macbzitu;  William  Mnntoe,  West  Auburn,  Maine. 

Claim— 1st,  The  arrangement  of  the  vertical  slots  in  the  arbor,  elastic  bavB,  with  their  prq|coMons,  flttbig 
*^ipeetively  in  aaid  slots;  the  weight,  bar,  and  the  shafts,  provided  respectively  with  the  cam,  spring,  pin« 
lotu,  pert  pInloD,  and  stn^i,  to  operate  the  arbor  and  Its  cUe  or  cutting  lUnch.  Sd,  The  stop,  attached  to  a 
<hift  pravidsd  with  ipcliici^  and  actuated  by  tha  pin  on  the  rod,  and  tha  notched  block  attached  to  the  bar. 

8* 
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148.  QBAB-cuTTiiro  Exonm ;  Henry  Pfkner,  City  of  N«w  York. 

Claim — A  pattern  mounted  on  a  shaft  or  spindle,  which  also  carries  the  gear  to  be  cut,  in  eomUnatlon 
with  a  fixed  do^  or  guide,  when  said  dog  or  guide  is  so  located  that  the  pattern  runs  off  and  is  clear  of  the 
■ame,  so  as  to  be  turned  at  the  time  the  gear  is  clear  of  the  cutter,  and  said  pattern  again  takes  and  is  held 
by  said  dog,  as  the  cutting  commences,  and  is  proceeded  with.  Also,  the  arrangement  of  the  lever,  pawl,  and 
■4|Q*t>^hle  stop,  to  give  motion  to  the  pattern  when  not  in  contact  with  the  stop  or  dc^.  Also^  in  eombiiuk 
tion  with  the  pattern  and  dog,  the  stock  carrying  the  shaft  or  spindle,  and  actuated  by  the  lerer. 

149.  KST-BOARM  FM  PiAKO-FOftTis ;  Mathieu  Philippi,  Troy,  New  York. 

Claim — So  constructing  the  upper  surfiices  of  the  keys  of  a  piano-forte,  that  while  the  ordlnny  ftnn  off 
the  key-buard  is  retained,  portions  of  ail  the  keys  are  brought  to  the  same  lerel  in  the  key-board. 

160.  IlABTisrus;  Henry  B.  Ramsey,  Indianapolis,  Indiana. 

Claim—The  combination  of  the  frames,  chain,  chain-wheel|  crank,  icrew-rod,  Metlon  bearers^  and  (ralm 
table,  arranged  in  the  manner  set  forth. 

161.  hksnnQ-racEMa ;  L.  B.  Richardson,  Athol,  Maosachnsetts. 

Claim — ^The  application  of  a  swinging  ftalcmm  to  lasting-piDeers,  amaged  In  the  ■unner  set  fiirth. 

162.  Umbeklla  FEAMn;  Robert  B.  Rogers,  Philadelphia,  PennsylTanla. 

Claim— Combining,  with  the  tubular  ribs  and  stretchers,  the  means  tot  uniting  the  ribs  and  •tretcli«i% 
and  for  strengthening  the  tubular  parts  of  the  frame,  as  set  forth. 

163.  COLTITATOU;  WUllam  Beeley,  ChiUioothe,  lUinols. 

Claim — ^The  arrangemout  of  the  poet,  arms,  croes-bar,  lerer,  wheel,  shorela,  cbainiy  aims, 
tical  lever,  rods,  whiffle-tree,  and  draft  hook,  combined  in  the  manner  descilbed. 

164.  Mauno  Spoom ;  Joseph  Seymour,  Syracuse,  Mew  York. 

Claim— The  machine  known  as  the  **  rolls,"  haring  the  former  or  figure  of  any  article  to  be  . 

ein,  of  silTer  or  other  mL*tal,  cut  upon  one  or  both  of  them,  so  much  Urger  than  the  same  article  when  (!»• 
ed,  that  the  article  itstrlf  can  bo  cut  with  a  punch  of  the  desired  else  and  shape,  out  of  a  piece  of  melal 
«fter  it  has  been  passed  b.-tween  the  rolls,  and  entirely  within  the  margin  or  edge  of  the  impression  nuule 
upon  the  mutal  by  the  form  or  figure  cut  into  one  or  both  of  the  n^la. 

166.  IKTAIU)  BBDsnAD;  U.  0.  Bheidley,  Republic,  Ohio. 

Claim— The  combination  of  the  sliding  hinged  bottom  with  the  CTtak  ahaft,  oords,  and  attached  leron^ 
and  the  movable  foot  l)oard. 

166.  CuTTiMG  Ain>  Pamitixq  Caues;  John  H.  Shrote,  Baltimore,  Maryland. 

Claim— The  eutter8,as  constructed,  or  their  equiyalents,  in  combination  with  the  pan  and  bottom  boards 
tar  the  pupose  of  Ciciiitatiug  the  cutting  and  remoring  the  cakes  to  the  oven. 

167.  DiTxcK  FOB  Bracing  and  Vrmtilatxnq  Vsrcb  Posts;  Charles  B.  Smith,  Haverhill,  New  Hampshire. 

Claim— 1st,  The  peculiar  construction  and  arrangement  of  the  wire  loop,  in  combination  with  one  pair 
of  braces,  a  post,  and  a  silL  2d,  The  grooved  post  and  the  grooved  cleats,  in  combination  with  the  lengthwise 
"boards  or  slats. 

168.  GovntNOBS  fob  Stbam  and  otho  Emoinxs;  A.  D.  Snow,  Bochester,  New  York. 

Claim— The  use  of  collar,  first,  to  control  the  passage  of  steam  through  the  valve  on  starting  the  engine ; 
■aooodly,  to  control  the  eztivme  downward  movement  of  the  valve  by  means  of  stops,  so  connected  with  tho 
valve  openings  as  to  close  them  at  either  extreme  of  the  movement.  Alsov  locating  the  weight  beneath,  and 
partially  entering  the  tube  of  the  yalre. 

169.  Cimiiio  AND  AtTAoaiNa  Labils;  C  M.  Bpenoer,  Manchester,  ConnecticoL 

Claim-^The  cutting  and  affixing  labels  upon  spools  by  one  or  the  same  action  of  a  madiine  as  the  dies^ 
on  the  tubular  cutters,  follower,  or  uieir  equivalents. 

100.  Adjust ABLB  Rails  fob  Bbplaoho  Cabs  on  tkb  Tback  ;  Joseph  Andrew  Stephan,  Laftyette,  Indiana. 

CUdm— Ist,  The  fish  pieces  clamped  to  the  permanent  rails,  and  elevated  hi^  enon^  above  said  rails  to 
carry  the  flanches  of  the  car  to  be  replaced  over  them.  2d,  In  combination  with  an  elevated  temporary  tracks 
secured  to,  and  high  enough  above  the  permanent  track  to  carryover  the  flanches  of  the  wheels,  the  sections, 
and  their  switches  extending  to  each  of  the  pairs  of  wheels  of  the  car,  said  sections  having  all  ths  elements 
of  switches,  frogs,  and  tails. 

l<n.  Mbthod  of  PBSPABuro  Bonis  fob  Fanmnro  Pubpoobb;  David  Stewart,  Annapolis,  Maryland. 

Claim — ^The  stratification  of  the  bones  with  materials,  animal,  vegetable,  and  mineral,  snbstanMally  in 
the  order  and  upon  the  priudplee  set  forth,  using  the  materials  abofe  designated,  or  their  equivalents,  where- 
by  bones  are  redooed  in  a  most  eoonomica]  manner  to  an  available  condition  for  manure,  and  a  thorough  com- 
post obtaincHl  adapted  to  all  the  necessities  of  growing  and  Ihiiting  plants  without  any  mechanical  labor  other 
than  that  of  stratifying,  cutting  down,  and  screening. 

102.  Miu  Safb;  William  H.  Tambllng,  Berlin,  Wisconsin. 

Claim— The  described  safe,  constructed  with  gauxe  wire  sides  and  doors,  and  with  shelves,  which  cooslBt 
of  longitudinal  slats,  to  which  are  secured  a  series  of  wooden  croes  slats,  which  are  made  broad  at  their  basa 
and  beveled  to  an  edge  at  their  tops. 

168.  Wasbxnq  Maobinb;  William  H.  TsmhHng,  Berlin,  Wlsoofisln. 

Claim — lat.  The  arrangunent  of  their  backets  in  the  four  comers  of  the  interior  of  the  box,  said  buckets 
being  made  in  a  triangular  form  and  open  at  one  angle.  2d,  The  arrangement  of  the  ban  as  provided  witii 
pins,  and  in  the  fi»rm  represented,  when  used  in  connexion  with  the  box  and  the  buckets^  as  qtecifled. 

164.  Mauno  Ctundbical  Stbips  of  Douoh  in  thx  Manufagtubb  or  Cbackbbs;  Vrands  C.  TreadweU,  Jr., 
Gity  of  New  York,  and  Henry  MoOollum,  Windham,  Connecticut. 

Claim — ^The  method  of  forming  the  skiixovered  strips  firom  a  sheet  of  previously  smooth-rolled  doq^ 
by  passing  it  between  a  pair  of  grooved  roller^  arrsaged  as  described,  with  the  groove  separated  by  portiooi 
or  the  plane  sarflhoe  of  tne  rollen. 

166.  APFABATOi  FOB  TBNtiLAnNO  Baiuoad  Gabb;  John  G.  TrssdweU,  Albany,  New  York. 

Claim— The  arrsncsoniit  of  the  boxes,  of  the  poroos  nartitioos^  and  the  nipe^  provided  at  its  Www  oad 
with  a  sprinkler,  osed  in  oonnezlon  with  the  openings^  in  the  niBiiiMr  spedfieiL 
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Itt.  OEADrCtuaBU;  Inao  Wait,  Watertown,  New  York. 

Claim— TIm  ccanbination  of  the  separating  sieves  and  the  burr  surihced  plates,  by  meaxu  of  the  Tibrating 
Isfcr,  wUeli  gives  a  contrary  motion  to  ench  at  every  revolution  of  the  whe^  or  crank. 

1ST.  LoooBonTB  Cmam-cm  Sawuto  Maohiitk;  John  Walker,  Bnabnry,  Ohio. 

Claim->lat,  The  arrangement  of  an  upright  steam  engine  on  a  truck  frame,  with  a  horizontal  crank 
riislt  and  a  vibrating  saw.  ^,  The  employment  of  conical  pulleys  and  shiftable  bands,  in  combination  with 
the  odwr  machinery  and  the  engine  which  operates  the  saw,  for  the  purpose  of  guiding  tlie  maclune  wlieii 
aMmng  tnm  place  to  place. 

101  CofnMQ  Scsxw  TBBJUoe  ow  Gas  Pim;  Oaleb  C.  Walworth,  Boston,  Masaaehoaetts. 

Ckias— The  combination  of  two  or  more  mandrels  parallel,  or  nearly  parall<*l,  to  each  other,  ami  arranged 
to  cany  catting  toole  with  two  or  more  visee,  arranged  to  revolve  round  a  common  centre.  Also,  the  oombi- 
nstieo  of  two  or  more  aets  of  mandrels,  as  above,  with  two  or  more  sets  of  vises,  as  above,  each  set  of  m»n- 
dnU  arranged  to  i^rate  in  unison  with  its  corresponding  set  of  visee.  Also,  the  combination  of  two  or  more 
series  of  viaes,  ooc  beyond  the  other,  and  arrangi  d  to  revolve  about  a  common  centre.  Also,  operating  two 
er  Boce  visea,  independently  of  each  other  or  together,  by  one  wrench,  and  by  the  means  and  in  the  manner 


16B.  Bd^ottom;  Daniel  Winder,  Cincinnati,  Ohio. 

Claim— The  combination  of  the  rings  and  tenaion  screw,  operating  in  connexion  with  a  radial  bed-covA 
or  webUog,  in  the  manner  set  ibrth. 

170.  Icn-raxsKBTisro  Buot;  Oliver  Bvaos  Woods,  Philadelphia,  Pennsylvania. 

Oaim — A  buoy  arranged  with  two  frames,  stays,  and  cross  braces,  and  with  a  Talve  or  valves,  and  othep> 
wiie  eoostracted  and  operated  as  described. 

17L  0BWI1IO  Hachxites;  Francis  G.  Woodward,  Worcester,  Massachusetts. 

Claim — ^nie  peculiar  manner  of  working  the  looping  hook  by  means  of  the  wheat  and  the  double  joints 
asspedflcd. 

171  BnunsBiiro  Machihs  ;  Le  Roy  S.  White,  Waterbuiy,  CMinecticnt. 

Claim  —let.  The  arrangement  of  the  burnisher  or  bumlshen  in  a  burnishing  machine  in  a  sliding  gate^ 
or  ifei  equivalent,  carried  by,  and  working  perpendicularly  to,  a  rectilinear  reciprocuting  shaft,  or  ite  equlvsr* 
kot.  ^  Providing  Ibr  the  burnisher  or  burnisbera  employed  on  one  side  of  the  article  to  be  farnbhed,  in 
a  H>«|^ied  gate,  or  its  equivalent,  such  a  movement  independently  of  that  or  thoee  employed  on  the  oppoeite 
ride,  as  to  produce  the  greater  movement  that  Is  neoessary  or  desirable,  for  the  reason  explained,  on  the  con- 
vex side  or  any  article  of  curved  form.  3d,  Fitting  a  burnisher  in  a  burnishing  machine  to  a  suitable  holder, 
er  its  equivalent,  in  which  it  is  permitted  a  free  vibration,  laterally,  to.the  movement  it  makes  in  the  bumiid>'- 
faig  operation. 

173.  MoHi  or  If  AivvrAenmnre  Babbsls,  Ac.  ;  George  W.  Banker,  Medford,  Assignor  to  self  and  0. 0.  Chrpen- 
ter.  Sooth  Reading,  Massachusetts. 

Claim — The  method  described  of  securing  the  beads  of  casks,  by  means  of  the  chamibr  and  shoulder* 
Also^  a  keg  fomiabed  with  ean  snd  a  bale,  as  described. 

171  Bbwivo  MACBcnts;  Oliver  P.  Barrett,  Assignor  to  self  and  Lean  B.  Smith,  Cleveland,  Ohio. 

Claim — ^Ist,  The  crank,  consisting  of  the  disc  and  pin,  in  combination  with  the  pin  in  the  pulley  and 
Uags,  whereby  I  am  enabled  to  turn  the  machine  up  fhim  the  table  designed  for  it  to  stand  on,  in  order  to 
ai^ait  or  thraad  the  under  needle,  without  unhanding  the  machine.  2d,  Hingingthe  fix>t-holder  to  the  head 
cf  the  goose  necks,  in  a  position  vertical  to  the  iSaeding  surfiice  of  the  feeder.  Sd,  The  foot^older,  0(HiBtructed 
and  hinged  as  set  ftirth,  in  combination  with  the  rod,  spring,  foot,  and  feeder. 

176.  BovfUS ;  Thomas  A.  Barl,  North  Attleborough,  Msssachusetts,  Assignor  to  self  and  Charles  A.  Bnrgin, 

aty  of  New  York. 

Osim  Tho  ssgnent,  supported  In  oomblnatlon  with  the  prelecting  strut,  slide,  and  stripy  constructed 
ss  set  forth. 

178.  OoHPosmosr  mm.  Pekfabxvo  Gold  ahd  Siltse  Osn  roE  AMALOAiiAnoir;  Wm.  Qlnyaa,  Assignor  to  self 
and  Wm.  H.  O^Neill,  San  Francisco,  Calilbmia. 

Claim — ^The  mixture  or  composition  described,  used  with  pulverized  ores  or  tsUIngs,  the  whole  betng 
Woogbt  to  a  boiling  heat  and  l)eing  constantly  sgitated,  thereby  preparing  the  precious  metals  for  a  more 
perfect  amalgamation  vnth  quicksilver. 

177.  BcBOLABS  Alabm;  Stooghton  B.  Holden,  Wobnm,  Assignor  to  self  and  Parker  Nichols,  Rsadinib  Mass. 

Claim— The  arrangement  of  the  candle«arrier  and  its  hammer  upon  the  torpedo  post  or  standard,  the 
trigger  lever,  and  the  grate  or  friction  plate. 

178.  SnAW-cumss;  Jchn  S.  Lash,  Carlisle,  AsBign<Hs  to  self  and  Franklin  Knauss,  Allentown,  Penna. 

Claim — Forming  the  bed  in  se<ftionB,  each  beins  provided  with  a  spring,  and  having  the  spiral  beaters  or 
feOowers  provided  with  shoulders,  to  pravent  the  lateral  movement  of  the  straw  or  Malks  in  the  feed-box, 
sndn  the  action  of  the  beaten  or  followers. 

179.  M0HOD  OP  Pumnwo  DxpoemoH  or  Oakboh  or  Gas  Rhobts;  Alfred  Marsh,  Amlgnor  to  John  Q.  Pud- 

ley,  Detroit,  Michigan. 

Oaim— The  introduction  into  the  retort,  during  the  gas  msklng  process,  of  chlorate  of  potssh,  or  other 
ntaslance,  which  evolves  oxygen  when  heated. 

UQl  TiooL  roB  Ccnoro  Bomro  Tbboss;  Charles  O'BryaQ,  AsilgDor  to  self  and  Joseph  8.  Haldeman,  Salem, 
OhkK 

Claiffi— The  comUnation  of  the  hoUow  oonica]  head,  external  nut,  and  plste^  arranged  for  adlinsting  and 
holfing,  when  adjusted,  the  bits  or  cutters,  or  their  guides. 

UL  Soumoii  roB  Tnirimio  Lvbucatiho  OoMroinn>-,  Robert  Patterson,  Philadelphia,  Pennsylvania,  Assignor 
to  Horace  Vaughn,  Providence,  Rhode  Island. 

Claim— A  thinning  solution  applicable  to  the  reduction  of  the  Inbricating  compound,  described  in  the 
of  Taughn  k  Button,  dated  Aug.  %  1860,  made  of  the  substances  and  applied  in  the  manner  specified. 

IflL  Pbb  abb  Vmtmrmumm;  Thomas  B.  Rlehardsoo,  Assignor  to  W.  Richardson,  City  of  New  York. 

CIslm-Tbe  ammgsment  sad  comMnBtton  of  the  etongBtod  tabs  with  the  handle  and  tabs%  ts  and  for 
thspvpassdsBcribed. 
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183.  RBGtLATon  Talye  ?or  Steam  Enqiwei  ;  Nathan  C.  TraTia,  Aaafgnor  to  aelf;  Kathu  JohDaon,  and  Ricb- 

art!  KuienoD,  Altuo,  Ulinoia. 

Claim— The  arrangement  and  oombination  of  the  ndv«>boz  and  caaing,  aa  deaciibtd.  Sd,  The  arrange- 
ment and  i«mbi nation  uf  ttie  screw  Bucket,  »tem,  rod,  arm,  groove,  and  band-wheel,  ao  that  by  taming  the 
batid-whei>I,  tiie  stem  uuy  be  elevated  and  depresaed  irreupectire  of  the  riae  and  ftdl  of  the  rod,  and  wtthont 
rotating  the  latter. 

OCTOBBR  18. 

184.  Adapt Anoif  of  Wam  to  Shots  aitd  Srelu  ;  8.  G.  Abbott,  Zancavllle,  Ohio. 

Claim— In  combination  with  a  Mbot  or  ahell.  that  receives  its  rotation  by  the  action  of  the  atmosphere  in 
its  fli^lit,  uud  winch  has  an  open  faniiul-shnped  base,  a  similarly-shaped  open  wad  or  packing,  that  when  ex- 
panded by  the  gas,  shall  impinge  bulb  upuu  ihv  btjre  of  tlie  gun  and  the  interior  of  the  shot  or  shell. 

186.  Jacquard  Macbixes  ;  Avery  Babbitt,  Auburn,  New  York. 

Claim— 1  at,  Arranging  two  or  more  trap-boards  in  one  frame,  in  such  manner  that  when  all  the  said  trap- 
boards,  so  arrHng  d,  aro  lifted,  for  the  purpoM;  of  opening  the  shed,  all  the  ontrapped  knot  oords  may  paaa 
aaid  trap-lKMids  without  obstruction,  in  combination  with  an  ascending  and  descending  suspension  board. 
2d,  In  c«uubinutiou  with  the  Jacquard  machine,  I  claim  the  device  repri'Sfnted  on  the  sides  of  the  machine 
for  working  the  journals,  or  parts  of  Journals,  consisting  of  the  pin-wheel,  shaft,  hooks,  y  y,  and  the  hooks, 
o  o,  and  the  dug.  lid,  Dividing  th>- Journals  commonly  used  in  two  or  three  ply  Jacquard  wearing  machines, 
and  working  them  in  any  required  order. 

186.  llARVtsTfiBa;  £.  Ball,  Canton,  Ohio. 

Claim— Ist,  The  hinged  plate,  constructed  as  specified,  in  combination  with  the  linger  bar  and  braoe-plate. 
2d,  The  combination  uf  the  cou|)lin^  arm  (swiveled  only  at  the  point  of  connexion  with  the  main  Aramo),  ia 
combination  witii  hinged  plute,  hinged  bmce-plate,  and  guide-piece.  3d,  The  guide-piece, in  combination  with 
the  brace-rod,  hinged  plate,  brace-plate, coupling  arm.  and  chain.  4th,  The  oombination  and  relative  arrange- 
ment of  spur,  with  coupling  arm  and  pitman  5th,  The  oombination  of  the  hinged  plateand  ac^nating  screw 
with  the  slotted  guido-pit-ce,  hinged  brace-plate,  and  chain. 

187.  Steam  Knqikbs  ;  Daniel  Barnnm,  City  of  New  York. 

Claim — The  method  of  constructing  and  combining  a^lustable  cnt-off  cams  and  actuating  screws,  and  a 
reToWing  and  sliding  rock  Biiaft,anduf  combining  those  with  the  nii*aiis  d*«;ribi'd,  for  working  puppet  valvea 
in  steam  engines.  Mm,  the  mrthud  of  constructing,  or  using,  or  adjusting  the  cut-off  cams,  fur  the  purpose 
of  enabling  me  to  fix  or  to  adjust  the  point  at  which  the  steam  is  to  be  cut  off,  during  any  portion  of  the 
stroke,  whether  it  be  done  while  the  engine  is  In  motion  or  at  rest. 

188.  CoirsTBDcnoN  or  Vapor  I<amp  Burners;  Wm.  W.  Batchelder,  City  of  New  York. 

Claim — Modifying  the  flame  under  the  retort,  by  mt«ns  of  the  wires,  or  their  eqniTalents,  in  snch  man^ 
ner  that  the  deposit  of  carbon  shall  be  prevented,  and  the  blue  flame  produced.  Also,  deriving  the  gas  for 
heating  the  n'tortfrom  the  gas  piiH)  after  its  oommixtore  with  air,  and  before  it  reaches  the  illumiiuiting  jet, 
by  means  of  the  aperture,  aa  set  forth. 

189.  Cheese  Hoops  ;  John  Beach,  DeBuyter,  New  York. 

Claim — Ist,  A  hoop,  having  a  cross-cut  or  division  at  its  periphery,  and  constructed  to  open  or  close,  as- 
described,  when  provided,  on  opposite  sides  of  said  division,  with  hood  or  eyo-straps,  united  by  a  tie-band  oT 
oval  configuration,  or  otiier  similar  sba])e,  and  serving,  in  connexion  with  the  eye-strajts,  to  open  and  close 
the  hoop,  and  to  hold  tlio  same,  wlien  expanded  or  contracted.  2d,  Providing  the  oval  tie-band  to  the  hook, 
or  eye-straps  of  the  opening  and  closi  iig  hoop,  with  a  le vvr  or  bandit*,  ari-augv-d  to  croes  the  oval  band,  at  point» 
intermediate  to  the  intersections  therewith  of  the  transverse  and  coi\}ng-.ito  axis  of  the  band,  and  secured  tt> 
the  band  on  its  one  side,  bnt  prelecting  thsely  through  it  on  the  opiKisite  side. 

190.  OPBaATiNO  WiXDOW  BuxDS;  G.  G.  Bloomer,  North  Kingston,  Rhode  Island. 

Claim— -The  segmental  disc,  or  its  equivalent,  and  the  spring,  or  its  equivalent,  in  combination  with  oii» 
of  the  slats  of  a  blind,  when  arranged  to  operate  In  the  manner  deacrilMd. 

191.  Steam  Boha;  M.  S.  Bringter,  New  Orleans,  Louisiana. 

Claim — ^The  arrangement  ot  a  series  of  horizontal  tubes  or  pipes,  connecting  two  cylindrical  cbambera 
or  reservoirs  of  water  and  steam.  In  combination  with  the  steam  cylinder  connecting  the  same  chambers. 

192.  Smokimo-tube;  William  M.  Bryant,  Washington  City,  D.  G. 

Claim— A  tubular  tobacco  pipe,  which  contains  the  supply  of  tobacco  within  it,  and  Is  fumlshad  with  a 
spring  and  follower,  or  tiieir  equivalents,  that  force  up  the  tobacco  to  the  bumbig  point  or  chamlww  as  Ihst  as 
It  is  consumed. 
198.  CHiTRa;  8.  N.  Campbell,  Blgln,  niinols. 

Claim— The  arrangement  and  oombination  of  the  bntton,  dasher  rod,  movable  slats,  pieces^  and  bar,  aa 
described. 
194.  CoNSTRCcnoN  0?  Htdrarts  rem  Filtratiow;  John  H.  Carter,  Cincinnati,  Ohio. 

Claim— The  cylindrical  inner  vessel  within  the  case,  and  made  removable,  in  oombinatioo  with  the  re> 
celver  for  receiving  the  sediment,  and  the  cap  for  favoring  the  direction  of  the  sediment  donvnwEard,  in  the 
manner  set  forth. 
196.  Operating  Oun  Carbiaobb;  Asa  L.  Caswell,  Lanslngbnrgh,  New  York. 

Claim— 1st,  Retoming  the  gun  up  to  the  port-hole,  after  being  discharged,  by  means  oCa  soIImt  and  oocd^ 
or  chains,  operated  by  a  lever,  or  its  equivalent,  arranged  in  the  manner,  and  dispense  with  tha  ase  of  guu 
tackle,  as  set  Ibrth.  2d,  The  manner  described,  or  equivalently  the  same,  for  securing  the  gnu  and  cantega 
in  a  fixed  position  upon  the  truck,  so  as  to  maintain  a  given  range  for  any  number  of  dischargesk 

196.  Hbm-polbirs;  Levorett  Clark,  Monticello^  New  York. 

Claim— The  hem-folder,  composed  of  a  straight  isange  and  adjustable  plate,  and  a  bar,  tha  whole  ooid> 
bined  as  described,  either  arranged  as  shown  in  figs.  1, 8,  and  4,  or  as  In  figa.  2, 5,  and  6^  and  operating  as  da- 
scribed. 

197.  Method  or  Opunifa  ani*  CLOsnra  Oatis;  B.  B.  Oole,  Geneva,  New  York. 

Claim— The  arrangement  of  the  bar  to  the  levera,  at  such  points  as  to  give  thsir  Iow«r  endi  the  asiiM  mo- 
tloa  ittwacd  or  ootwaid  at  tha  aaoM  tim«k  aa  ast  forth. 


American  Patents  which  issued  in  October^  1859.  88 

M.  MAcmraa  roa  S4wnro  Bbtilid  Cubtss  ;  Jonathan  Omger,  Oincinnati,  Ohia 

Glaiai — lit,  Tbe  oombinatioo  of  the  ioclioed  mt  with  a  crown  mw,  for  the  prodaction  of  a  crownlnir  cy* 
Uodrical  MginenL  2d,  The  combination  of  a  rucking  rest  with  a  crown  saw,  for  the  manufiictui-e  of  a  cylin- 
ixreal  i^ment  harlog  oblique  azea. 

IM.  Tbt-oocx  raa  Stkim  Boildm  ;  Jamas  Cnmming,  Boston,  Maasachnsetts. 

Osim — ^The  combination  with  an  ordinary  try-«ock  of  a  strnigbt  liuiluw  tube,  moTing  vertically  on  axil, 
and  whirja  is  alao  the  indicator  at  its  outer  closed  end,  snd  extending  through  the  end  or  side  of  the  boiler, 
and  St  enrtain  periods  remaining  elevated  above  the  level  of  the  water,  but  capable  of  being  brought  below 
tile  same  whenever  neceasary. 

M).  FxBD>WATSB  Apparatus  rem  Stkam  Boilkbs  ;  Wm.  P.  Curry,  Tincennes,  Indiana. 

Claim — ^Tbe  arrangement  of  the  rods,  or  their  equivalents,  to  operate  in  combination  with  the  diacs,  or 
their  eqnivulents,  and  with  the  float  and  stop  valve. 

9DL  OFnariHO  Fx«u>  Gatxb;  Andrew  J.  Curtis,  Frankfort,  Maine. 

Cbum — ^The  improved  arrangement  of  mechanism  described,  for  opening  and  closing  a  gate,  the  same 
eouisting  of  the  lever  and  the  connecting  rods,  applied  to  the  said  lever  and  the  pite  posts.  And  iu  combi- 
aation  therewith,  I  claim  the  peculiar  arrangement  of  the  block,  the  same  operating  in  connexion  with  the 
lever,  in  tbe  manner  specified. 

Sm  OsnTBUcnon  op  ETAPOBAniro  Appaeatcs;  J.  B.  Dagne,  Ashley,  Ohio. 

Claim — The  employment  of  the  pan  which  is  provided  with  two  or  more  compartments,  and  situated  over 
a  flimaoe.  when  said  pan  Is  used  in  connexion  with  the  slides  and  damper,  oombined  and  arranged  in  the  mao- 
aer  set  forth,  for  the  purpose  of  forming  a  sugar  evaporator. 

VL  BLnPDio  Cam;  John  Banner,  Canton,  Ohio. 

Claim — \tL,  The  combination  of  the  hinged  Mse  hack  with  the  permanent  hack,  a,  as  set  forth.  2d,  Hnk- 
fog  each  alternate  back  with  a  Ihlse  back,  in  combination  with  making  each  altem^e  back  ahorter  than  the 
meksL  a,  and  hinged  to  the  seat,  as  set  forth. 

201  HABTnrrBU ;  John  Xbner  and  Frank  Lenthy,  Lancaster,  Pennsylvania. 

Cl^m — Tb»  arrangement  of  the  three  eccentrics  and  revolving  shaft  of  the  driving  wheel,  in  combination 
with  the  rake-oonnecting  mechanism,  constructed  in  the  manner  oescribed. 

906.  Punran ;  Daniel  Xldred,  Monmouth,  Illinois. 

daim — The  arrangement  for  joint  operation  of  the  share  frames,  axle,  and  coulter,  as  set  forth. 

[Tbe  invention  eonsiata  In  lutving  two  shares  attached  to  movable  or  adUnstable  frames  secured  to  one  axle, 
imd  nring  an  MJUustable  coulter  and  axle. 

206^  PLOooBa;  Gilmoce  Emery  and  Aaron  C.  Wilson,  Newfield,  Maine. 

Claim — ^Tha  arrangemant  of  the  various  parte  of  the  plough,  wlun  codstmcted  as  deacrlbed. 
207.  FftincDa  Kains;  Fiank  P.  Ooodall,  Beering,  New  Hampahire. 

Claim — ^Tlia  combination  of  pruning  knife  and  arm  rest,  arranged  as  specified. 
208w  Macsixxb  POft  dujunfo  Quabti;  Merritt  Goodman,  Whitlocks,  California. 

Claim — ^A  revotring  mortar  or  stamping-bed,  in  oomhination  with  a  hollow  stamp  and  shaft,  as  described. 
2n.  Ou»THi»«acK;  OUver  0.  Green,  Dublin,  Indiana. 

Claim — Tb»  arrangement  and  combination  of  the  centre  posta^  arms,  and  braoes^  operating  in  the  mao- 
aer  set  forth. 

210.  faL»  Ftorcn;  Joel  Halnce,  West  Middleburgfa,  Ohio. 

Claim — ^The  peculiar  construction  of  the  braces  so  as  to  adapt  them  to  the  keys,  when  combined  with  a 
tfl  having  one  or  mora  notches,  so  as  to  hold  the  fence  perpendicular  when  the  sill  is  inclined. 

211.  Appakatub  POft  PftKTBMTiiro  HoKSKS  psox  RuNMiNO  AwAT;  Wm.  Hall,  Indianapolis,  Indiana. 
Claim — ^The  apparatus  described,  when  constructed  snd  operated  In  the  manner  described. 

212.  Li6BTinaa-aoo;  William  Hall,  Indianapolis,  Indiana. 

Claim — The  construction  of  a  lightning-rod  presenting  a  groat  amount  of  conducting  snrlSMn  in  a  com- 
pact fonn,  when  tbe  same  is  constructed  in  tbe  manner  set  for^. 

212.  ILuutowa;  Samuel  W.  Hamsher,  Decatur,  Illinois. 

Oaim — ^The  arrangement  of  the  harrow  fhunes,  toothed  roller,  and  hinged  adUnatable  arms,  as  set  fortti. 

211  KAitaoAi>  Brakcs;  Joseph  Harris,  Allegheny,  Pennitylvania. 

Claim — 1st,  The  combination  of  the  winding  apparatus,  the  weight,  lever,  rod,  bent  lever,  sliding  ring^ 
rteeve,  anti-friction  ring,  conical  centre-piece,  collar,  with  friction  plat4>s  and  spring  plates,  also  screws,  ar- 
nni^  In  the  manner  of  operating  a  railroad  brake.  2d.  The  combination  of  the  pawl  aud  spring  with  ratchet 
aad  drum,  with  short  chains  and  rods,  the  arm  with  pulleys  connected  by  chains,  rods,  or  ropos.  ftir  applying 
and  maintaining  the  strain  of  a  railroad  brnke  at  the  centre  of  each  cur.  3d,  The  combination  of  the  rod 
^Ih  the  loof  arm  of  the  pawl  and  the  cross  lever,  connecting  the  sluift  of  the  hunter  to  pawl,  for  the  pur- 
pose of  setting  the  brakes  free. 

2U.  SrsAM  Flouobs;  James  Hawkins,  Wllkins  Township,  Pennsylvania. 

Oaim — The  amngement  of  the  frames,  levers,  caster  wheels,  driven,  crank  shaft,  cutter,  toothed  cylin- 
wn,  levera,  operating  eor^ointly  u  set  forth. 

211  Kjumno  MACRDrn ;  Joseph  Hollen,  Fostoria,  Pennsylvania. 

Claim — ^Tbe  eombinati<m  of  a  needle,  the  Inrb  of  which  Is  pressed  by  Its  own  spring  Into  Its  own  groove, 
^h  a  (hread'carrier  to  release  the  barb  and  lay  the  thread  therein,  and  a  supporting  guide  to  sustain  the 
Beedle,  when  arranged  aud  operated  in  the  manner  described. 

tl7.  Watbuoaooi  poa  SnAM  BoiiJEBa;  Francis  A.  Hoyt,  Boston,  Massarhoeetta. 

GUB»oTlie  described  arrangement  of  the  steam  whistle,  its  valve,  conduit,  and  valve  seat,  relatively  to 
"•  dty  steam  chamber  and  the  operating  lever  of  the  float. 

tU.  Packxto  PmoiMKOM  OP  SfniM  BnotHis ;  Thomas  J.  Hudson,  Newbem,  North  Carolina. 

flahn    The  matbod  of  paeking  the  i^nds,  a  a,  and  applying  the  gland,  c,  with  the  packing  in  d  d. 
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iSLO.  Construction  o?  Tapok  Bubkem;  William  H.  Hant,  Brooklyn,  New  York. 

Claim— The  combinHtion,  in  a  Ta)w>r  liumer.  of  a  conic  fhutrum  and  draft  holes,  in  oomMnation  with  ths 
orifice  and  damper,  constructed  and  combined  tut  ept  cified. 

220.  Oil-cans;  George  P.  Hunt,  City  of  New  Yorlc.  • 

Claim — The  nrratigt'ment  of  the  rnlve  with  the  point  of  the  tube  or  spont,  in  combination  with  the  ex- 
tersion  of  th<^  point  of  rhi>  valve  for  operating  it,  by  which  arrangement,  wh>>n  the  point  uf  the  ralve  is  r»> 
lievfd  from  prewure,  the  fnrther  dischHr^ze  of  oil  from  within  the  tul)e  is  prevented. 

221.  Construction  of  Compound  Blow-pipes:  J.  Burrows  Hyde,  Newarlc,  New  Jersey. 

Claim — 1st,  The  compound  conical  nozzle,  constructed  with  the  prqjecting  tubes,  as  described,  cooibiDed 
with  th"  concr>ntric  elastic  tubes.  2d,  The  receiving  tubes  with  their  projecting  tubes,  for  attaching  thereto 
the  cI;iHt!c  tubes. 

222.  Corn  Planters  ;  A  Kirlin,  New  Boston,  Illinois. 

Cluim— Tlie  cam,  spring  arm,  ratchet,  nnd  pawl,  arranged  as  aet  forth  and  operated  by  the  marker  wheels, 
for  giving  motion  to  tlie  rotary  hopjier  lx»ttoms,  fur  planting  the  corn. 

223.  Construction  of  Oas  Rboulator^;  George  U.  Kitchen,  City  of  New  Yorlc 

Claim — The  construction  of  the  valve  ch«mb"r,  having  the  valve  fitted  within  It,  as  described,  with  a 
series  of  recesses  whose  width  increases  in  an  upward  dinctiun,  or  an  equivalent  series  of  passages  surround- 
ing the  valve,  and  having  their  area  of  opening  increased  bj'  the  ascent  and  diminished  by  the  descent  of  the 
▼alve. 

224.  Seed  Plantirs;  Adam  Klaus,  Bnlleville^  Illinois. 

Claim — The  valve,  in  combination  with  the  sliding  door,  when  the  same  are  operated  simnltaneoasly 
with  tl>e  seed  slide. 

[This  seed  planter  is  provided  with  covering  shares  and  a  cotter,  that  are  so  arranged  that  two  small  far- 
rows are  drawn  on  each  side  of  the  seed,  leaving  the  latter  a  little  elevated  in  the  ground,  so  that  it  is  pro- 
tected npiinst  being  drowned  by  heavy  rains.  The  seed  is  deposit*  d  on  the  ground  from  a  discbarge  tnbe  in 
the  lower  part  of  which  one  throw  of  aeed  is  always  kept  in  store,  so  that  the  rt'gnlaiity  of  the  rows  is  oat 
disturbed  by  the  time  which  it  takes  for  the  seed  to  reach  the  ground.  The  dropping  apparatus  is  also  con- 
nected with  a  registering  mechanism  that  serves  to  keep  account  of  the  number  of  hilu  planted  during  a  cer- 
tain time.] 

226.  Steering  Apparatus;  Jesse  S.  Lake,  Smith's  Landing,  New  Jersey. 

ChUm— The  arrangement  of  catches,  braces,  collar,  pin,  in  combination  with  the  barrel,  in  the  ^wniwir 
set  forth. 

226.  Making  Ornamental  Chaxn8;  James  Lancelott,  South  Providence,  Rhode  Island 

Claim— 1st,  The  employment  or  use  of  the  fillings  in  the  female  die,  q,  when  used  In  connexion  with  the 
traveling  die,  r,  for  the  purpose  of  insuring  the  proper  presentation  of  the  blanks  to  the  latter,  and  at  the 
same  time  admitting  of  a  proper  cutting  edge  for  the  female  die.  2d,  The  employment  of  a  forming  die,  j, 
in  connexion  with  a  rotating  or  partially  rotating  die,  r,  arranged  to  insure,  sininitani'ously  with  the  process 
of  swaging  the  blanks  into  the  proper  shaped  links,  the  propter  acUnstment  of  the  latt(.'r  for  interlocking  of 
the  Biirae.  3d,  The  decreased  diameter  of  the  upper  portion  of  the  forming  die,  J,  so  as  to  Insure  the  adhesion 
of  the  cap,  cup,  or  link  to  it,  and  enable  the  said  die  to  perform  the  double  function  of  die  and  carrier,  when 
said  die,  j,  is  used  in  connexion  with  the  die,  r,  to  operate  conjointly.  4th,  Constructing  the  die.  r,  with  a  rod* 
with  or  without  shears  or  preelections,  and  arranged  as  set  forth.  5th,  Tlie  clearer  rod  and  collar,  either  or 
both,  applitMl  to  the  forming  die,  J,  and  arranged  to  operate  in  connexion  with  the  die,  r,  and  rod,  as  set  forth. 
6th,  The  clamps  in  counexion  with  the  swage  or  clinching  tool,  or  its  equivalent,  arranged  to  operate  con- 
jointly, as  specified.  7th,  The  guide  plate,  in  connexion  with  the  swage  or  clinching  tool,  the  fbrmer  serving 
as  a  guide  to  the  latter,  and  insuring  its  proper  action.  8th,  Tho  swage  or  clinching  tool,  constmcted  as 
shown,  to  bend  or  clinch  the  arms  of  the  links,  and  at  the  same  time  k«^p  the  arms  of  the  uppermost  link  in 
profK'r  fMMition,  so  that  the  latter  may  readily  receive  the  succeeding  link. 

227.  Washing  Machine:  S.  E.  Lanphear  and  0.  D  Barrett,  Cleveland,  Ohio. 
Claim — Supjwrting  the  disc  by  its  stem  on  the  standard,  as  set  forth. 

228.  CoTTON-spiNNiNO  MACHINERY;  £van  Leigh,  Manchester,  England;  patented  in  England,  Febroaty  M^ 

1858. 

Claim — 1st,  The  construction  of  top  rollers  and  spindles  with  the  srrangement  of  one  or  more  of  the 
bossies  loose  revolving  thereon.  2d,  The  application  of  a  Journal,  or  all  kinds  of  shafting  spindles,  stnds  or 
axles,  having  the  bearing  part  of  the  shaft,  spindle,  or  axle  or  stud  larger  in  diameter  than  the  part  imine> 
dlately  outside  the  bearing.  3d,  The  rounding  oot  or  dishing  the  edges  of  the  steps  or  bosses,  in  combination 
with  the  tapering  of  Journals  or  axles,  of  all  kinds,  by  which  I  obtiUn  the  action  of  capillary  attraction,  for 
the  purt)ose  set  forth.  4th,  The  application  of  a  top  roller  of  a  spinning  machine  to  its  spindle.  In  snch  a  man- 
ner as  to  enable  such  top  roller  to  rotate  on  the  spindle,  and  to  rock  in  a  longitudinal  direction,  in  order  that 
it  may  proiierly  ac^ust  itself  to  the  under  rolh;r,  while  the  two  may  be  in  use. 

229.  Amalgam.\tor;  Frank  Maxson,  San  Franclseo,  Callfonda. 

Claim— The  use  of /he  eccentric  revolving  pan,  constructed  and  operated  as  described.  In  connexion  with 
the  amalgamated  plate,  as  specified.  Also,  the  arrangement  of  the  shaft,  projection  pin,  with  the  slotted  piece, 
and  wootl,  wheiehy  a  more  or  lesti  eccentric  motion  is  imparted  to  the  pan,  as  descrilied. 

230.  Composition  of  Emert  for  GRurMNG  and  Poushino  Tools;  Thomas  J.  Mayall,  Roxbnry,  MassaehosettS' 

Claim — My  new  C4>mpound  for  emery-sharpening  and  polishing  tools,  the  same  being  made  by  oomblnlng 
15  lbs.  of  emery,  1  lb.  of  india  rubber  or  gutta  percho,  and  5  oz.  of  sulphur. 

231.  Metaluc  Seals  for  Lettbrb,  Ac;  G.  A.  McEvoy,  Richmond,  Tirginla. 

ClaJm— The  use  togi'ther.  in  the  manner  deseribsd,  of  ths  metallic  sooeave  disss,  having  sharp  points 
projecting  from  their  cii-cnmferences,  as  set  forth. 

232.  Cultivators;  Tliomas  MoQniston,  Morning  Sqn,  Ohio. 

Claim— The  described  arrangement  of  the  elevated  axle,  beam,  brackets,  and  rods,  constniotad  in  the 
manner  set  forth. 

233.  Gar  Couplings  ;  John  H.  Msars  and  George  Camsron,  Oshkosh,  Wisconsin. 

Claim— Ist,  The  ton|ni(S  0.  for  retaining  link,  B,eoo8tnicted  and  operating  as  dsicribed.  2dt  Tbs  anrang^ 
ment  of  yoke,  lover,  spring,  and  connecting  rod,  as  described. 


American  PatenU  which  ts$ued  in  Octolery  1859.  85 

nL  Mou  PlMMi ;  Adam  Miller,  Mount  PleaMot,  Iowa. 

CIaub— The  •mployment  of  the  rod,  in  combination  with  the  oonlter  prorided  with  etaplee,  tnd  the  mole 
provided  with  the  boulu,  for  the  purpoeefl  upeciflod. 

S&.  Mou  Piaooh;  John  Horriaon,  De  Witt,  Illinois. 

Claim — Hie  draft  chain,  b«r,  loops,  and  the  aiiyiistiDg  screw  rods,  or  their  equivalents,  combined,  arranged, 
■sid  applied  to  the  piovgh,  as  set  forth. 

SBB.  tUxsBsw.  roK  MAiitiTACTUiuiio  Bonnet  and  Cap  Vsonts,  kc  ;  W.  H.  Morrison,  Nottingham,  England. 

CUim — The  application,  in  appanitns  or  machinery  of  the  character  referred  to,  of  bars  or  gnuges,  op^ 
rated  to  move  aimnltaneonsly  towards  the  lace  or  other  fiibric.  Also,  the  adaptation  of  plates,  operating  In 
muner  explained. 

8ST.  Comm  Oim;  Enoch  Osgood,  Boston,  Massachusetts. 

Claim — 1st,  The  rollers,  plates,  and  bands,  arranged  84  set  forth.  2d,  The  combination  and  arrangement 
in  a  cotton  gin  or  wool  barring  machine,  of  the  clearer,  rollers,  angular  plates,  bands,  slotted  arms  or  ban^ 
pinloo,  and  wheel,  in  the  manner  di'scrtbed. 

238.  Cabivkt  Cbaie;  Sewall  Pearson,  Boston,  Msssachusetta. 

Claim — Arranging  in  a  bureau,  chair,  or  other  piece  of  ftimiture,  in  combination  with  a  perforated  seat, 
sad  with  a  self-clouog  pot,  a  water  tank,  which  fonns  the  back  for  the  seat,  and  which  communicates  with 
the  pot  bj  means  of  a  spout. 

Sn.  FousRiNO  iBOSf ;  George  J.  Prentiss,  Fall  River,  Massachusetts. 

Claim — ^The  polishing  cup,  having  two  handles,  arranged  as  described,  or  in  any  other  manner  snbstan- 
tiaUy  the  same. 

SID.  Teohm  roB  RwKVnra  Piues;  Hiram  M.  Smith,  Richmond,  Tirginia. 

Claim — As  improvements  in  the  construction  of  ant  i -hemorrhoidal  pads:  1st,  The  manner  of  sastainlng 
mch  pads  by  means  of  springs  passing  fhxn  the  pad  to  the  fTont  of  the  patient,  and  in  a  spiral  form  along  tha 
poin  to  a  point  over  the  hip  joint,  in  combination  with  the  plan  of  sustaining  the  instrument  by  flexible 
Bstenings  attached  above  the  hip  joints,  thus  making  the  instrument  self<«4}usting  and  enabling  the  patient 
Id  exercise  in  any  position  without  inconvenience.  2d.  The  manner  of  balancing  the  instrument  by  meana 
«f  flexible  fiutenings  attached  over  the  hip  joints,'no  matter  how  the  arms  of  the  pad  may  be  varied. 

311.  TcBtTLAn  CovHXXiOH  or  Bkidoks;  Joseph  W.  gprague,  Rochester,  New  York. 

Claim — The  described  series  of  clutches,  provided  with  bands,  in  combination  with  the  tubnlar  sectiooa, 
tr  the  parpoaes  set  ibrth. 

SI2.  Cocks;  David  H.  8tickney,  Cincinnati,  Ohio. 

Claim — The  supplementary  chamber  and  stationary  stnfflng-box,  In  combination  with  a  hollow  piston, 
having  ingreas  apertures  adapted  to  be  placed  on  either  side  uf  the  said  stnfllng-box,  by  the  motion  of  the 


MS.  BiSBTLn ;  A.  J.  Thompson,  Maiden,  Massachusetts. 

Claim — The  combination  of  a  spring  bustle  of  a  flat  spring  or  springs,  united  at  their  ends,  to  form  the 
perimeter  of  the  bustle  or  its  frame  work,  and  spread  or  divided,  to  establish  a  base  at  their  bearing  surfiice 
or  sorfiKes  against  the  body  of  the  wearer  and  spiral  springs,  of  conical  conflgnratlon,  and  arranged  to  form 
cnas-Uea  to  the  flat  springs  with  their  bases  resting  against  the  base  formed  by  the  latter,  and  for  action  in 
oonoert  with  the  latter,  and  unitedly. 

314.  PCATABLX  CXAB  voft  Mou  PLOVQBS;  El^ah  Thorn,  Selma,  Ohio. 

Claim — ^The  arrangement  of  the  frame,  as  constructed  with  the  boxes,  which  are  attached  to  the  rear  of 
the  l^ame,  and  with  the  axle  and  wheels,  the  several  parts  being  connected  together  and  used,  not  only  for 
efevstiBg  the  machine,  but  for  guiding  Its  rear  and  changing  its  position. 

SIS.  MAJrurAoniBi  or  Hon;  Eben  C.  Tuttle,  Nangatnck,  Connecticnt 

Qaim  The  conatroctlon  of  a  hoe,  by  securing  the  eye  in  the  blade  by  two  projecting  swells  or  beads,  oon- 
stracCed  and  fitted  for  nse,  as  described. 

916.  Natu.  AncsmcTTTue;  Bei^Jamin  F.  WeUs,  Oeorgetown,  D.  C. 

ClalBii — ^Dwlving  the  lines  of  vessels  of  all  kinds  and  dimensions,  lh»n  sections  of  a  drcnlar  spindle  of 
any  dimensions  or  pn^Mntions,  as  described. 

117.  CAxn»«TUTcsift ;  William  Wheeler,  West  Poultney,  Vermont 

Claim— Tbe  stretcher,  when  provided  vrlth  the  notch  and  the  heel  points^  for  the  purpose  set  forth. 

218.  Homojn'AL  WAna-WHSSL;  J.  T.  Wilder,  Greensburgh,  Indiana. 

Qaim — ^Ist,  Oonstmcting  a  water-wheel  with  two  sets  of  involute  budEets,  whose  capacity  shall  be  In  tha 
lelatlYe  proportion  to  each  other,  as  specified.  2d,  The  combination,  with  a  wheel  such  as  has  been  described^ 
of  a  caaing  provided  with  two  channels  of  dilTerent  capadtica  and  with  two  gatea,  arranged  as  described. 

310.  TuBMoaTAn;  Charles  A  Wilson,  Cincinnati,  Ohio. 

Claim — A  tubular  thermosut,  forming  a  part  of  the  steam  or  other  passage  to  be  regulated  and  adapted 
by  means  of  the  unequal  expansion  of  the  metals  of  which  it  is  composed,  to  cuwe  the  said  passage  by  lataral 


360.  Euivus;  George  W.  Yerby,  City  of  New  York. 

Claim— The  bustle,  in  which  the  waistband  has  a  back  piece  and  a  corset,  or  part  corset.  In  ftnnt,  pro- 
vided vritb  one^  tvro^  or  more  sets  of  pockets,  into  which  the  springs  of  the  bustle  are  inserted,  constructed  in 
the  manner  described. 

3S1.  WBDiira-Ron;  James  M.  Adams,  Assignor  to  self  and  Alonxo  Johnson,  Canton,  Massachusetts. 

Claim— TIm  arrangement  of  the  two  blades  with  the  bifhrcated  handle,  constmcted  in  the  manner  set 
forth. 
WL  Pbhobts  Cavi;  Bsi^amin  L.  Agnew,  Assignor  to  G.  P.  Reed,  Indiana,  Pennsylvania. 

Cktan— The  oomUnation,  in  a  preserve  Jar,  of  a  deep  outer  flanch  or  rim,  with  a  shallow  inner  flanch,  in 
ths  manner  described. 
WL  Warn  w  Wmow  Bum;  John  G.  Baker,  Assignor  to  self  and  Asa  L.  Carrier,  Washington  City,  B.  C. 

Oaim— The  peculiar  oonstmotlon  of  thin  metallic  tubea.  the  tvro  edges  so  forming  the  ears  or  rings,  in 
wwiWnatlon  with  wire  stifles  or  ringm  to  oonnact  wood  slats  for  movaUe  blinds. 
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264.  BusTLBS ;  Barron  Davia,  Brooklyn,  Now  York,  Assignor  to  Osbom  A  Vincent,  City  of  N«w  York. 
Claim— Attnching  th«  hoope  to  the  extension  by  fixed  And  Immoratile  connexions,  so  that  the  hoops 

not  be  thrown  forward  or  outward,  when  the  hoops  are  connected  to  the  hand  by  means  of  the  enws  hunila, 
in  combination  with  the  back  point  or  extension. 

265.  Mriiod  of  Uakinq  O&s  fboii  Pkat;  J.  Burrows  Hyde,  Asrignor  to  Phobo  Bamman,  Newark,  N.  J. 
aaim— Iflt,  Exposing  such  peaty  matter  to  thorough  desiccation  by  artificial  heat  and  conveying  it  to 

the  retort  without  permitting  it  to  absorb  uioistnre  from  the  air.  2d,  Granulating  or  powilering  such  poal^ 
matter,  difltilliiig  and  coulinK  it  in  cluied  caecs.  3d,  Employing  the  heat  eTolved  In  cooling  the  carboniaed  ma- 
terial to  aid  in  desiccalitig  the  peaty  matter. 

250.  Machine  for  CoreRixa  Saddlb-trees ;  John  Haclnre,  Assignor  to  sel^  Samuel  E.ToaipkiiMi,aiid  aammi 
C.  Northrup,  Newark,  New  Jersey. 
Claim— The  erapIoym<'nt  of  an  elastic  bed  or  cushion,  In  combination  with  the  corer  and  seat,  aa  de- 
scribed.   Also,  the  arrongement  and  combination  of  the  box,  ac^JusUble  sliding  ban,  elastic  cushion,  anat, 
clamp,  and  pressing  lever,  as  described. 

257.  Clotiixs  Frame;  8.  W.  and  J.  F.  Palmer,  Assignors  to  S.  W.  Palmer,  N.  Palmer,  and  John  Patty,  A»- 

burn.  Now  York. 
Claim— Hinging  the  arms  of  a  clothes  firame  to  the  sliding  hubs  by  means  of  the  pins,  which  are  sup- 
ported by  the  opeu  lugH,  arranKed  in  the  manner  described.  Also,  in  combination  with  the  shaft  and  its  groovea, 
the  slid.ng  ottch-riiig  with  iui  spring  and  preelection,  for  retaining  tlie  fnme  in  its  position.  Also,  in  combl- 
natlon  witii  the  central  post  or  shaft  and  sliding  frame,  the  hoisting  api>aratus,  consisUngof  the  clutch-riu0ii^ 
with  their  springs,  lovur,  and  link. 

258.  Famct  Looms:  Conrad  Roder,  Assignor  to  self  and  J.  F.  Her,  CeralTo,  Kentucky. 

Cl'um— The  combination  and  arrangement  of  the  double  catoh-hooks,  adUustabIs  golds  plats,  ths  SMh* 
with  the  lifting  btir,  in  the  manner  d^rscribed. 
ISO.  Clasf  Foa  Skeleton  Bkikts;  Wm.  Daniel  Sloan,  Assignor  to  A.  B.  Chapman,  City  of  New  York. 

Claim— The  clasp  for  uniting  the  tapes  or  galloons  to  the  hoope  In  skeleton  skirts,  said  clasp  being  fwmed 
with  a  narrow  ribt>ed  or  Y-shapo  bock  piece. 

900.  Pasdlb-wbbxl;  James  Speers,  West  Manchester,  Assignor  to  self,  Alexander  Postley,  and  John  Webbc^ 
Allegheny  County,  Pennsylvania. 

Claim— The  arrangement  of  the  flanches,  the  arms  with  points,  the  braces,  and  floats,  when  used  Ibr  tlM 
purpose  of  constructing  a  propeller. 
201.  Bahjos  ;  Stephen  F.  Tan  Uagen,  Assignor  to  George  Kllboume,  Albany,  New  York. 

Claim — ^The  combination,  in  one  instrument,  of  the  bai^o  parch ment-coTered  open  body,  with  ths  neck 
and  fretted  flnger-lioard  of  the  guitar,  the  thumb-string  of  the  baiuo  being  added  to  the  usmU  strings  of  the 
guitar.  Also,  the  formation  of  the  front  part  of  the  body  of  the  instrnmont,  of  an  acute,  oval  or  lancet  fiwas, 
In  the  manner  set  forth. 
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968.  MouLDnra  Pioaom;  B.  F.  Arery,  LouisTille,  Kentucky. 

Claim— The  peculiar  oonstmction  of  the  patterns  of  the  short  land-sfde,  so  that  they  may  be  drawn  at 
opposite  angles  from  each  other,  ibr  the  purpose  and  in  the  manner  specified. 

908»  Bboswmo  Maohxhk;  0.  H.  Babcock,  Westerly,  Rhode  Island. 

Claim — Ist,  In  oomMnation  with  mechanism  fbr  conveying  the  sheet,  the  use  of  rubbing  cylinder  nnd 
bnuh,  one  or  more  of  each,  for  the  purposes  and  in  the  mann(«r  described.  2d,  The  use  of  one  or  more  oti^ 
tionary  rubbers,  or  their  equivalents,  for  the  purposes  specified.  3d,  The  wlreis  or  their  equivalents,  for  frv>e> 
log  the  brush  fh>m  the  powder.  4th,  Constructing  the  grlpper,  in  the  manner  described,  whereby  I  ohCaIn  the 
advantages  set  forth.  5th,  Enclosing  the  nibbing  snd  brudiiog  cylinders  in  a  cass^  for  the  purpose  of  retain- 
ing the  powder  and  preventing  waste. 

264.  DrrcHiKo  Macbihis  ;  J.  W.  Bareroft,  Friendship^  Yii^nla. 

Clain<— 1st.  The  combination  ct  a  revolving  whe^  having  Its  buckets  or  sooops  sst  tangsntially  with  a 
stationary  circular  guard,  and  an  adjustable  scraper.  2d,  Having  the  buckets  or  sooops  hung  on  an  axia  at 
the  centre  of  their  length,  and  adjustable  at  both  ends,  as  set  forth.  8d,  Providing  sliarp  cattar%  prt^ectJns 
at  right  angles  from  the  centre  of  the  scoop,  ss  set  forth. 

265.  Sswiifo  MACBivn;  Wm.  T.  Barnes,  Buffido,  New  York. 

Claim — ^The  arrangement  of  the  threaded  elsstlc  looper,  as  eonstmeted,  with  a  recelTlng  and  transfhrrlng 
spring,  when  the  two  sre  secured  on  opposite  sides  of  the  needle,  and  operated  to  and  from  the  needle  by 
means  of  levers,  connecting  rods,  and  frames,  combined  as  sst  forth. 

906.  OoAL-siFTxss;  Mellen  Battel,  Albany,  New  York. 

Claim — The  stationary  ploughs,  snd  brushes,  and  ribbons,  in  combination  with  ths  horlKHitsl  rsToMag 
dsve^  as  set  forth. 

967.  AppABATva  r<m  Opsbatiho  Runnna ;  C.  F.  B.  Blalcih,  Byria,  Ohio. 

Claim— The  combination  of  the  rodder,  spiral  ribs,  and  qdrally  grooved  sUding  tubs,  in  ths  maansr  asi 
forth. 

968.  BCiTBOl)  OF  EuTATDfO  Watir;  G.  C.  Bomberger,  West  Csrtisle,  PennsylFania. 

CUim'-The  arrangement  of  the  air-tight  boxes,  connected  by  the  pipe,  o,  and  commiinicating  rospoct 
Mtf  with  the  pipes,  a  n,  in  connexion  with  the  open  Tassel,  tabe^  H,  and  ths  Fidves  placed  to  ths  tube^  ■»  and 
pipe,  p,  and  operated  automatically  as  shown. 

969.  MiCBAinsir  fob  OomnDtmro  Rot  ait  iifro  RacmooAniro  M  onoN ;  W.  N.  Brown,  City  of  New  Yock. 

daim-^The  rock  shaft  haTlng  a  hallow  hub,  in  coahinatinn  with  ths  oMoi^  ring  and  mtirtlnc  < 
rating  in  the  manner  set  forth. 

970.  FL0ATI5O  Safitt  Cabiit;  M.  J.  Bmtler,  Nsshvills,  Tennessss. 

Claim--Ths  arrangsmsnt  of  ths  dstacbsd  boatehapsd  cshlD,9ts  pMpsIlar,loiaCsd 
raddsr,  windhuM^  ordlnarx  Tsssel,  tsIts,  pasnge,  and  stairs^  In  ths  taannsr  sst  forth. 
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m.  SntF Lifs-soat;  M.  M. OMnp,  New  Havni, Ooametfent. 

GUim — ^Ut,  Ibe  eomWiuitloii  <^  tbe  water  ballast  chamber  with  thA  aperture  and  atr-pfpe,  for  the  pnr- 
pout  of  ballaatiDff  the  boat  when  she  enters  the  water,  and  of  Ughteaiog  it  when  she  touches  and  readies  the 
shore.  Sit,  The  combination  of  the  Talre  with  the  bsUast  chamber  and  a^iertare.  8d,  The  combination  of 
the  floors,  for  the  parpoee  of  forming  the  air  chamber  beneath  the  working  floor,  and  between  the  two  flot^rs. 
4ih.  The  combination  of  the  dlTisions  with  the  working  floor,  to  form  receptacles  between  said  diyisions  and 
the  sides  of  the  boat. 

272.  OoBSTKOcnoH  Of  GULM  Oorrati;  J.  B.  Cannon,  New  Albany,  Indiana. 

CUum — Cbnutroctlng  a  coflin  of  glass,  the  body  of  which  is  provided  with  a  groOTe^  aad  tbe  Ud  with  a 
flaacfa  and  a  pamp,  the  lid  being  secured  to  the  body  by  means  of  metallic  bands. 

273.  IfAcirans  rom  BoLnsro  Fu>i7S,  Ac. ;  M.  H.  Collins,  Chelsea,  Mass^husetts. 

Claim — let,  A  cnnred  frame,  in  which  are  placed  one  or  more  bolting  Bieves,  this  frame  being  open  at  each 
end  for  the  diadiarge  of  bran  or  other  co:ir»a  material.  2d,  The  combination  with  the  cnrred  frame  and  sieres 
of  a  onrmgated  mbber,  the  frame  and  sieves  having  a  vibrating  motion  in  the  path  of  a  circle,  while  the  rub- 
ber remains  stationary.  Sd.  The  arrangement  of  sieves  of  different  siaed  meshes,  and  having  the  same  vibrat- 
ing mociiMi  on  the  circular  vibrating  frame,  and  in  the  relation  shown  to  a  fiui-wheel,  which  causes  a  draft 
ac  the  back  of  the  machine. 

274.  Sswnro  MACHiivn ;  C.  0.  Crotfby,  New  Haven,  Connecticut. 

Claim — 1st,  The  rotary  bobbin  case,  armed  with  the  inclined  loop  spreader,  and  supporting  on  a  pin,  in 
Ita  centre,  the  bobbin,  which  holds  one  of  the  threads,  in  combination  with  the  loop  detsiner.  2d,  The  method 
at  detaining  the  loop  of  the  needle-thread  after  the  loop  has  passed  the  fbll  diameter  of  the  bobbin  case,  by 
the  pn^««tic»n  and  inclined  plnne  terminating  in  a  point  on  the  bufl^er.  3d,  The  frame  or  form,  composed  of 
tbe  carved  bar,  o,  bar, «.  and  foot,  in  combination  with  the  bolt,  elbow-ahajwd  lever  (carrying  the  pieces,  g), 
aad  friction  cap,  arranged  to  feed  the  material. 

37^.  CasTRBxa  HicBiKn;  James  Cumming,  Boston,  Msssachnsetts. 

Claim — 1st,  The  arrangement  of  the  notched  interlocking  slides,  right  and  left  screws,  pinions,  shaft,  bed- 
ptats  and  npn'ght  drill,  operating  In  the  manner  describ«>d.  2d,  Tbe  combination  of  the  drill  artwr,  hollow 
fwivel  oiling  cap,  independently  rising  and  felling  rod,  and  disc,  attached  in  the  manner  desoribed. 

St.  WaaBisro  Macbixi;  R.  C.  Cyphers,  Hilledgeville,  Georgia. 

Claim— 1st,  The  arrangement  of  the  elastic  suspended  concave,  with  slats  pivoted  to  elsstlc  strips,  in 
oombiniaion  with  the  Jointed  spring  rubber,  as  described.  2d,  In  combination  with  the  Jointed  spring  mbb^r, 
tiie  employment  of  a  flexible  band  or  rope,  for  the  purpose  of  securing  the  clothes  to  the  rubber.  8d,  The 
arrangetuent  of  the  central  shaft,  in  combination  with  the  elastic  suspended  concave  aad  grooves. 

277.  HaaTMrxaa ;  Horace  L  Smery,  Albany,  New  York. 

Claim — lat,  Combining  with  the  cutter  bar  an  a<!Qustable  arm  or  lever,  provided  with  a  roner,  or  other 
means  of  sliding  easily  upon  the  ground,  for  the  purpose  of  sustaining  the  cutter  bar  at  any  requlreil  distance 
from  tbe  grunnd.  or  allowing  it  to  rest  upon  the  ground  at  pleasure.  2d,  Placing  the  nUd  arm  directly  in 
T^m,T  of  the  shoe,  in  order  that  it  may  be  prevented  by  said  shoe  from  clogging.  jS,  Connectlpg  said  arm  by 
a  rod  along  the  back  of  the  cutter  bar  with  a  lever  near  the  (tame  of  the  machine,  so  that  the  attendant  may 
elevate  and  depress  tbe  cutter  bar  at  pleasure. 

278.  8uD  Plamtbu;  George  M.  Svans,  Pittsburgh,  Pennsylvania. 

Ctalm — ^The  combinallon  and  arrangement  of  the  seed  drums,  eirvators  on  the  belt,  with  the  compart- 
^  of  the  hopper,  the  cranks,  the  connecting  rods,  the  ratchet  wheels,  and  the  wheel,  as  described. 

279.  Corrsn-pon;  H.  B.  Fay,  City  of  New  York. 

Claim — ^The  arrangement  of  the  tube,  in  combination  with  the  a^ustable  double-strainer,  that  Is  arranged 
ia  a  pot  betwasn  the  spout  and  the  liquid,  as  described. 

280.  SruM  Av»  8uBTB-rA8TtHna;  Felix  A.  Finn,  City  of  New  York. 

Claim— Tbe  swivel  bar  and  arm.  arranged  as  specified.  Also,  in  combination  therewith,  the  dovetail  stud, 
to  conflne  tbe  fhmt  end  of  the  arm  when  closed  upon  it.  Also,  the  prqfecting  screw,  asninst  which  the  spring 
arts.    Alau.  in  combination  with  the  above  devices,  the  spring,  oonstmcted  as  set  forth. 

281.  AVTOM ATic  FJLir ;  Frederick  0.  Degener,  City  of  New  York. 

Claim — ^The  arrangement  and  combination  of  a  rotary  ihn-blower,  with  the  hollow  vibrating  or  distri- 
buting fon,  for  the  purpose  of  producing  a  cnrrent  of  air  and  causing  it  to  be  dlntribnted,  as  specified. 

282.  Taltbs  roB  Srovu,  FintHAca,  Ac;  B.  Wells  Dnnkloe,  Boston,  Mansachusetts. 

Claim — The  side  plates,  prqjecting  from  and  connected  with  the  hoe  valve,  as  related  to  each  other,  and 
in  respect  to  the  openings  and  fine,  in  manner  described. 

283w  PaaimTi  Cass;  Wm.  Fridley  and  Frederick  Comman,  Carlisle,  Pennsylvania. 

Claim — Tbe  employment  of  a  perforated  cover,  in  combination  with  the  gasket  and  month,  so  that  the 
lOHkK  eottfltitntes  virtually  a  portion  of  the  cover  o^  and  an  index  to,  the  condition  of  tlM  contents  of  the 
veaseL 

SM.  HAOom  rom  Cliahxso  ass  Oftatxa  Flock;  W.  C.  Oeer,  BockvIUe,  Connecticut. 

Claim— The  employment  or  um  of  a  revolving  cone  or  cylinder,  provided  with  toothed  lugs,  and  placed 
wftbia  a  eorrMpondingly  shaped  toothed  shell,  In  combination  with  the  toothed  cylinder,  concave,  and  Am. 
arranged  aa  set  forth. 

SB.  iMPUMXirT  roE  BoBura  KiBtH;  Daniel  Gordon,  Evansville,  Indiana. 

(3alm — Arranging  the  blades  on  the  convex  sur&ce  of  the  bottom  of  the  auger,  and  extending  the  cut 
beymMl  the  periphery.    Also,  arranging  the  ralves  in  the  concave  sides  of  the  bottom  of  the  auger,  as  Sc't 
forth. 
2ak  MaamnBtT  nm  Cuukmio  OvfTOir;  Daniel  Hess,  West  Union,  Iowa. 

Cbdm — ^Ist,  The  curved  meCallie  dirision.  In  combination  with  the  trtmt  rollers  and  the  bolting  cloth.  In 
the  manner  set  forth.  2d,  The  combination  of  the  Ian  and  case  with  the  baek  roUws  and  the  bolting  cloth, 
for  tlM  pnrpom  of  cleansing  the  cloth  fttim  fibres  of  cotton. 

SS7.  Pqhm;  hum  Hewitt,  Senwia  F^Ua,  New  York. 

Claim — ^The  plunger  or  bucket,  constructed  in  the  manner  set  forth. 
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288.  DiTCHcro  ass  GBADnro  MACBnm ;  Isaac  Hoaklna,  Wilmington,  Ohio. 

Claim — Making  the  aide  wheel  a^jastablo  so  as  to  raise  and  lower  the  side  of  the  frame,  to  lerel  or  ad- 
just it  as  desired.  Also,  a  bell  made  of  bars,  with  prqloctions  or  flanches  at  each  end,  arranged  to  travel  under 
cleats  on  the  sides  of  the  frame  or  trough. 

289.  Door  Latch  and  Lock  ;  Anthony  lake  and  Jacob  Teufel,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  the  curved  swivel  levor,  bolt,  with  its  peg  and  prqfecting 
end,  to  answer  both  for  turning,  pulling,  and  pushing  together,  with  the  revolving  lever  for  operating  th« 
lock. 

290.  FcitNAces  foe  Steam  Boilers  ;  Edward  H.  Jones,  Albany,  and  Robert  Stevenson,  Schenectady.  N.  Y. 

Cliiim — ^The  arran(,^ment  of  the  hopper-shaped  grat&-box,  so  constructed  as  to  be  a4)u8tablo  in  height, 
combined  with  the  grates,  having  means  attached  for  rucking  or  agitating  them,  in  their  relation  to  each  oUier 
and  to  the  boiler  fire-box,  in  the  manner  set  forth. 

291.  Mole  Plough  ;  S.  F.  Jones,  St.  Paul,  Indiana. 

Claintk — 1st,  The  employment  of  the  ball,  not  generally,  but  when  said  ball  is  secured  In  such  a  manner 
upon  the  top  of  the  rear  of  the  mole,  that  it  will  revolve  when  the  mole  is  in  motion,  for  the  purpoee  of  arch- 
ing the  top  of  the  drain  and  closing  the  opening  of  the  coulter.  2d,  The  combination  of  the  nose,  mole,  ball, 
rod,  and  wheel,  when  the  same  are  used  for  the  purpoee  of  forming  and  arching  the  drain  and  closing  ttta 
opening  of  the  coulter. 

292.  Moniro  Trxao  Powee;  Louis  Koch,  City  of  New  Tork. 

Claim — ^Ist,  The  described  mechanism,  or  its  equivalent,  when  operated  by  the  feet  of  man  or  animal, 
in  stepping  on  the  ends  of  bands  or  curds  during  the  act  of  walking.  2d,  Using  the  weight  of  man  or  ani- 
mal in  stepping  on  bands,  or  their  equivalent,  as  a  cause  of  resistance  against  the  propelling  of  tlie  machine, 
and  giving  motion  by  the  walking  of  said  man  or  animal  to  said  mechanism,  or  its  equivalent,  independentlj 
of  the  motion  of  the  wheels  on  which  the  whole  mcclianlsm  is  supported. 

293.  Cotton  Pessbbs;  Charles  N.  Lov^oy,  Columbia,  South  Carolina. 

Claim — ^The  guidea  for  guiding  the  chains  upon  fusee  wheels,  and  the  follower,  block,  and  windlaasea, 
arranged  in  the  manner  as  described,  when  combined  with  the  cotton  box  and  its  operative  parta,  in  the  matt- 
ner  described. 

294.  SxiST-scpposTXES ;  John  McNeven,  Brooklyn,  New  York. 

Claim— The  dress-supporter,  consisting  of  a  hoop  and  stiffi>nr*r8  branching  off  from  said  hoop,  the  WTiit> 
hand,  and  tapes,  arranged  and  applied  to  the  body  in  the  manner  described. 

295.  DooEB  roB  Ieon  Safes;  L.  U.  Miller,  Baltimore,  Maryland. 

Claim — The  combination  of  the  tongue,  grooved  flanches,  T.«hap«'d  moulding!,  and  T-ahaped  grooves,  In 
the  construction  of  a  flre-proof  safe  or  bank  vauit,  in  the  manner  described. 

290.  Appaeatub  FOB Oenebatino  Steam;  Thomas  Moore,  Minneapolis,  Minnesota. 

Claim — ^The  employ ment,  in  combination  with  a  steam  engine, or  other  apparatus  In  which  steam  is  need, 
and  the  boiler  w^hich  supplies  it,of  a  system  or  arrangement  of  one  or  more  condensers  and  heaters,  with  con- 
necting pipos  and  a  tank,  whereby  the  exhaust  steam,  after  passing  along  a  pipe  running  through  the  boiler 
itself,  is  condensed  by  delivering  up  its  remaining  latent  heat  to  water,  which,  after  having  been  previously 
condensed  in  the  same  manner,  is  on  its  way  back  to  the  boiler,  and  whereby  the  water  obtained  by  the  con- 
densation of  the  exhaust  steam  is  heated  on  its  way  back  to  the  boiler,  and  partly  converted  into  steam  a^ain 
by  the  combined  agencies  of  the  latent  heat  it  abeorbe  from  the  esca|>ing  steam,  and  by  the  heat  It  abaorbe 
from  the  escaping  waste  production  of  combustion,  as  described. 

297.  Wini>-mill8;  James  W.  Neff,  Sacramento,  California. 

Claim— The  arrangement  of  the  sails,  arms,  or  spokes,  and  hub,  and  placing  them  in  rear  of  the  q;tiFBl 
spring  and  flanch,  and  connecting  the  flanch  with  sails  by  rods,  as  described. 

298.  CoFFSB-POTB ;  George  Neilaon,  Boston,  Massachusetts. 

Claim-— The  reversible  cafetlere,  as  composed  of  boiler,  the  filtering  biggin,  the  foraminona  cap  or  atniiier, 
and  the  condenser  or  coflee>pot,  having  a  spout  and  cap,  arranged  in  manner  explained.  Also^  the  oonibina- 
tion  of  the  air  and  tell-tale  pipe  wi  A  the  buUing  vessel,  the  condensing  voasel,  the  biggin,  aiul  the  stxainer  or 
cup. 

299.  Nail  Machznxb;  Adrian  T.  B.  Orr,  Lancaster,  Pennsylvania. 

Claim — ^Ist,  Combining,  in  a  single  pair  of  dies,  constructed  as  described,  the  operations  of  cutting,  praes- 
ing,  and  gripping  the  nails  or  spike.  2(^  The  slide  point,  operating  in  combination  with  the  slide,  arranged 
as  specified. 

300.  Cab  Bbakv;  George  F.  Gotten,  Norfolk,  Virginia. 

Claim— The  combination  and  arrangement  of  slide,  pawl,  spring,  a,  ratchet  wheels^  and  chain,  levers,  and 
spring,  h,  operating  antomatically  or  by  hand,  as  may  be  desired. 

301.  Appaeatub  foe  Raoino  Wateb  fbom  Wkub,  Ac;  Elhanan  Puffer,  Oxford,  New  Tork. 

Claim — Producing  and  controlling  the  movements  of  the  windless  roller  upon  and  with  ItB  actuating 
shaft,  in  such  a  manui^r  as  to  prevent  the  necessity  of  ever  imparting  a  reverse  rotary  movement  to  the  wind- 
lass shaft  whilst  operating  said  apparatus,  and  by  means  substantially  the  same  as  those  described.  Also, 
combining  the  valve  which  closes  the  discharging  apertvre  In  the  bottom  of  the  bucket,  with  the  Inner  end 
of  the  lever,  which  is  pivoted  to  the  after  edge  of  the  mouth  of  said  bucket,  when  a  rod,  or  the  eqidvaleDt  of 
the  aame,  is  so  situated  within  the  curb  as  to  be  taken  hold  of  by  the  hook-ehaped  outer  end  of  aald  lever. 
Just  before  the  bucket  reaches  its  highest  position,  for  the  purpose  of  causing  the  ftirther  upward  movement 
of  said  bucket  to  throw  forward  its  bottom  and  discharge  Its  contents. 

302.  SiwiNO  Maghinu;  T.  J.  W.  Robertson,  City  of  New  York. 

Claim— The  anrangement  and  combination  of  the  carrier,  spitng  plug,  and  Tibntfng  ami,  m  dentlbed. 

303.  Ohubii-dashib;  Alfred  Rose,  Penn  Tan,  New  York. 

Cbdm— The  chura-daiher,  when  made  In  the  manner  snbstantlaUy  aa  est  forth, 

304.  DiBBVOAonra  Hook;  Albert  W.  Roberts,  Hartford,  Connecticut. 

Claim— A  hook,  consisting  of  a  hook  link  with  bearer  on  ita  aide,  in  oomUnatton  ivlth  tfia  jdiitad  riog^ 
IfliTer,  crank  pin,  and  collar,  aa  deacribed. 
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IBS.  Mnu  wm,  CBaHam  BueuMun;  V.  M.  BofalMon,  OornkMatriUA,  PeontjlTaoia^ 

Claim — Th«  comMnfttton  of  tb«  llanched  Joomal-boxes  with  the  flanched  aocketa,  in  oonnezion  with  the 
fhiiehf  of  the  abuve  parts. 

a06w  BnnaiG  Vo&c-AmvArr  Saiu;  Sunnel  SamnelB,  Brooklyn,  New  Tork. 

Cbim — SapportinK  the  rolling  boom  in  two  benrings,  one  of  which  la  !o  a  tmis  connected  with  the  mait 
by  a  hoop  or  iu  eqaivalent,  and  the  other  in  a  ring,  which  is  held  by  the  lift  and  braces.  AIm,  the  combi- 
natiaa,  with  the  rolling  boom,  of  the  gypsy-parchaoe,  applied  as  described.  ' 

307.  Skwixo  HAcmincs;  Irwin  B.  Sawyer  and  T.  Alsop,  Springfield,  Illinois. 

Cbdm — The  use  of  the  hook,  formed  and  moring  ns  described,  combined  with  the  shuttle  and  needle. 

306.  PiAXO-roKTB  Action;  Thomas  S.  Seabury,  Btony  Brook,  New  York,  Assignor  to  B,  B.  Gorsnch,  City  of 
New  York. 

Claim — lat,  PiToting  the  hammer-butt  to  a  post,  or  its  eqairalent,  canif^  by  its  respective  key,  Ibr  the 
parpoae  of  enabling  it  to  lie  withdrawn  from  the  iiiMtrnment  along  with  the  key.  2d,  The  suspended  jack  or 
iy-leTer,  attached  to  the  hammer-butt,  and  provided  with  a  notch,  operating  in  combination  with  stationaiy' 
nil.  3d,  Th«  arrangement  of  the  regulating  screw  in  the  suspended  jack  or  fly-lever,  in  combination  with 
thip  inclined  plane  on  the  poet  erected  upon  the  key.  to  carry  the  hammer — but  I  wish  to  l»e  understood  as  not 
cUimlojc  generally,  either  the  placing  uf  the  regulating  screw  in  the  jack,  or  the  employment  of  an  inclined 
I^oe  or  wedee,  to  act  in  combination  with  an  inclined  or  wedge-like  surlhoe.  4th,  The  check,  applied  to  the 
bottoB  of  the  key,  and  operating  in  combination  with  the  suspended  jack  or  fly-lerer. 

30A.  Cabsiaoeb;  Isaac  M.  Singer,  City  of  New  York. 

Claim — ^Tbe  arrangement,  in  the  main  body  of  the  carriage,  of  the  low  seats,  in  combination  with  the 
elevated  sontii.  arranged  in  manner  described.  Also,  iu  combiuatiun  with  the  back,  depressed  and  elerated 
SMta,  as  described,  the  arrangement  of  the  hingtMl  partition  to  answer  the  three-ibld  purpose  of  a  step  to  get 
to  the  eleTated  back  seats,  and  back  to  the  middle  depremed  seat,  and  to  separate  the  feet  of  persons  sitting 
oa  tbe  el«Tated  seats  from  the  persons  sitting  on  the  depressed  seats.  Also,  in  combination  with  the  front 
cl«>vated  eeata,  as  described,  the  arrangement  of  hinged  step  leading  to  the  elevated  seats,  together  with  its 
dirt-llap,  for  the  three-fold  purpose  of  a  step  to  the  elevated  seats,  a  dirt  protector,  and  of  a  seat  in  case  of  ne- 
ctMity.  Also,  the  arrangement  of  the  boot  fur  baggage  In  the  space  between  the  bottom  and  the  front  ele- 
irated  seats,  with  doors  at  the  sides,  thus  placing  the  weight  below,  and  concentrating  it  on  the  front  axle. 
Also,  the  combination  with  the  main  body  of  the  carriage,  the  placing  the  coupe  at  the  rear  thereof,  and  com- 
municating therewith  by  a  door-way  through  the  back.  Also,  depressing  the  coupe  at  the  back  of  the  main 
body,  tfasit  the  bottom  of  both  may  extend  below  and  leave  the  requirt^  open  space  for  the  rear  axlo  and  its 
oannexione ;  and  that  the  top  of  the  coupe  may  form  a  fuot-ltoard  to  the  seats,  at  the  back  edge  of  the  main 
body.  Also,  In  combination  with  the  coupe,  the  open  spaces  under  the  beck  elevated  seats  of  the  main  body 
opening  into  the  coupe. 

310.  TBmusT-BZABixos  FOR  RoTAXT  SHAFTS;  Qoorge  A.  Stone,  Roxbnry,  Massachusetts. 

Claim — 1st,  The  combination  of  these  four  things,  namely,  a  collar  or  collars  on  the  shaft;  washers  pn>> 
Tided  with  grooves  on  their  fiices,  extending  from  tliHr  outer  to  their  Inner  edges,  as  described ;  a  reservoir 
of  oil  or  other  Inbricating  material;  and  a  pillow  block  or  stationary  resistance.  2d,  In  combination  with 
wadfeers  provided  with  grooves  on  their  Cnces,  a  reservoir  of  lubricating  material,  a  pillow  block,  or  its  equiva- 
lent, and  »  collar  on  a  shaft,  all  as  specified  in  my  first  clalmi  I  claim  grooves  extending  from  fi&oe  to  fiice  of 
the  waehera,  in  the  manner  described. 

311.  OmAxa  SxpAKAfoaa;  V.  Swift,  Hudson,  Michigan. 

Clafm — The  employment  or  nee  of  a  supplemental  shoe,  0,  placed  within  the  shoe,  B,  provided  with  screws, 
and  having  an  Independent  longitudinal  shake  movement  given  it,  while  the  shoe^  b,  with  its  screws,  has  the 
Qsoal  lateral  diake  movement  imparted  to  it. 

SIS.  KxTB  FOB  Locks  ;  Peter  Yan  Antwerp,  City  of  New  York. 

Claim— Constructing  the  stems  of  keys  with  a  hole  near  the  end,  instead  of  tho  usual  permanent  bow  or 
liog  handle,  and  to  be  fitted  loosely  to  the  usual  ring  for  connecting  a  series  of  keys,  and  in  such  manner  as 
described,  that  said  connecting  ring  shall  answer  the  further  purpose  of  the  usual  bow  or  fixed  ring  for  turn- 
ing the  keys  when  inserted  in  the  lock. 

3I3b  Srssio  Bid;  John  L.  Whipple,  Detroit,  Michigan. 

Claim — ^The  general  arrangement  of  the  seat,  spring,  and  the  straps  in  the  form  described,  and  ctnobioed 
fcr  the  porpuee  in  the  position  as  set  forth. 

81-4.  TiBLD  Fbkobs  ;  John  L.  Wentworth,  Spread  Bagle,  Pennsylvania. 

Claim— Constmcting  each  section  of  a  fence  of  the  two  end  poets,  upper  and  lower  longitudinal  rails,  any 
Mitable  number  of  intermediate  rails,  x  and  f,  and  the  vertical  bar,  arranged  in  respect  to,  aud  adapted  to 
eadi  other,  as  set  forth. 

31&  BRxacB-iOAnDre  Feu  ABm ;  Franklin  Wesson  and  Nathan  S.  Harrington,  Worcester,  Massachusetts. 

Claim — 1st,  The  combination  of  the  mechanism  for  locking  and  unlocking  the  barrel,  and  the  arrange- 
ment of  the  trigger,  as  described.  2cl,  The  combination,  with  the  locking  and  unlocking  mechanism,  of  U»e 
spring,  arranged  as  described,  for  elevating  the  breech.  3d,  In  combination  with  the  barrel,  tho  wedgeehaped 
reoese  in  tlte  recoil  plate,  arranged  as  described. 

SM.  PoKTABU  Shxltcb;  J.  S.  Yoorhiee,  Gatlettsbnrg,  Kentucky. 

Claim — Coostractlng  portable  box-shelving  fen*  stoves,  book-oases,  and  all  similar  purposes,  in  the  man- 
ner described. 

817.  Bnoj-muM ;  Dntee  WHoox,  PigpTidence,  Bhodo  Island. 

Claim — ^The  described  mode  of  making  a  shirtetnd  or  button,  vix :  of  the  two  parts  or  plates,  and  the 
two  books  or  curved  h<rfderB,  arranged  in  the  manner  described. 

318.  CAsniosr;  Joseph  Adams,  Assignor  to  self  and  B.  Barker,  Cleveland,  Ohio. 

Claim — The  nse  and  application  of  a  piston  for  the  purpose  of  loading,  cleaning,  and  cooling  a  cannon,  the 
stem  or  end  of  which  passes  through  the  breech  or  rear  end  of  the  gun,  and  la  attached  to  a  head  or  metallic 
piston,  the  circnmfference  of  which  is  equal  to  that  of  the  bore  of  the  cannon,  and  is  made  to  fit  the  same  ex- 
actly, and  which  piston-head,  when  drawn  back,  rests  upon  the  main  shoulder  or  substance  of  the  breech  at 
tlie  paint  where  the  rod  connects  therewith,  and  is  of  sulBcient  length  to  cover  and  serve  as  a  valve  to  close 
the  laterai  opening  at  the  breech  end  of  the  cannon,  through  which  water  is  admitted  to  fill  the  bore  of  the 
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gun  wlir-n  mid  pliton  ii  forced  forward  towirds  the  mniBle,  and  which  pirton  plays  forward  and  hackward, 
the  entire  length  of  the  bore  of  the  gun,  so  as  to  protrude  sufficiently  at  the  muscle  when  forced  forward,  thus 
carrying  out  any  substance  of  the  exhaustt'd  cartridge  after  firing,  and  to  which  piston-bead  or  bulb  the  new 
cartridge  is  attached  and  drawn  back  to  the  breech  or  butt  of  the  gun  hj  thu  force  applied  to  said  rod.  and  in 
which  condition  the  gun  is  l<>adcd  and  ready  to  be  again  discharge.  Also,  the  construction  and  employment 
of  a  lateral  opening  from  the  main  chamber  or  bore  of  the  gun,  either  pamdng  through  the  breech-pin  or 
otherwise,  at  or  near  the  roar  end  thereof,  and  whore  the  same  will  be  closed  and  ooTercd  by  the  pieton-head, 
when  the  same  is  fhlly  drawn  baclc  into(or  by  means  of  a  tube  or  pipe  connecting  witha  wat«r-«ack  or  veffiel), 
and  by  means  of  which  arrangement  water  is  admitted  and  drawn  into  the  gun  by  the  same  force  which  car- 
ri<'S  the  jiiston  forward  to  rvctiye  the  charge  at  the  muzzle,  and  is  returned  to  the  vessel  again  by  tlie  aitme 
force  which  carries  in  the  charge,  thus  washing  and  cooling  the  gun  at  every  discharge,  without  any  other 
movement  than  that  necessarily  employed  in  the  act  of  loading  alone. 

S19.  Modi  of  Fudi.vo-ik  Fukl  to  the  Piri-boxes  of  Oookino  Stotks  ;  M.  C.  Cronk,  Assignor  to  self,  William 
Boyntun,  Jr.,  and  Albert  U.  Goes,  Auburn,  New  York. 

Claim — 1st,  In  combination  with  the  stationary  upper  fire-box,  a  rocking  or  swinging  flre-box  und<*rneath 
it  having  n  flanch  or  cut-off  connected  thereto.  2d,  In  combination  with  the  rocking  or  swinging  flre-box  and 
cut-off,  a  rising  and  falling  grate.  3d,  In  combination  with  the  rocking  or  swinging  flre-box  and  rising  and 
filling  grat3,  a  single  rod  or  shaft,  with  its  cams  for  operating  both. 

320.  Stovb;  L.  W.  C.  Farrlngton,  Lowell,  Assignor  to  Tuttle  ft  Mudge,  Boston,  MaasachnMtts. 

Claim — A  parlor  stove,  having  an  oven,  which  Is  opened  by  raising  the  top,  in  the  manner  set  forth. 

521.  RASOR-fiTROPs;  Charles  Tounglove  Haynes,  Assignor  to  C.  T.  Haynes  ft  Go.,  Philadelphia,  PennaylYania. 
Claim— The  strop,  constructed  in  the  manner  described. 

522.  Amalqakator;  W.  H.  Howland,  Assignor  to  self  and  John  0.  Hanson,  San  Francisco,  California. 

Claim— The  combination  of  a  pair  of  grinding  cones,  revolving  in  different  directions,  with  a  horixon- 
tnlly-oacillating  chambered  dish,  as  described. 

323.  Watches  ;  Joseph  Ives,  Bristol,  Connecticut 

Claim — ^Ist,  The  combination  of  the  spring,  lever,  and  cam,  in  the  manner  described.  2d,  The  substitu- 
tion of  ribbed,  corrugated,  planished  or  unplauished  tin  plate  for  running  gear,  ftc.  ffor  other  metal),  when 
used  in  combination  with  the  rolling  pinion,  as  described.  3d,  Making  a  crown-wheel  with  rollers  <nttt*>ftd  oi 
tvcth,  to  prevent  slide  and  friction  upon  the  verge  or  pallet,  in  the  manner  described. 

321.  CoxpoonoN  fob  Miziko  with  Paistb;  Oeorge  W.  Slagle,  Assignor  to  self  and  0.  A.  Dalley,  Waahington 

City,  D.  C. 

Claim — Making  melaniline  oil,  or  a  substitute  for  linseed  oil,  by  mixing  together  linseed  oil,  or  other 
regetable  <xl  poasoasing  similar  qualities,  water,  and  aal-soda,  or  otlier  similar  suitable  alkali,  in  the  manner 
set  forth. 

BzTKfBtom. 

1.  Babbkl  MAOBiimT;  Wm.  Trapp,  Jr.,  Bryden,  New  York;  re-iasned  October  1, 1845;  re-re-iasued  Mardi 

10, 1849;  extended  October  4, 1850. 

ChUm— 1st  The  oomblnation  of  the  slide  rat  guided  in  the  manner  set  forth,  with  the  tool  for  turning 
off  the  cask.  2d,  The  apparatus  for  chamfering,  and  howelUng,  and  croxlng— that  is  to  say,  the  combination 
of  the  cylinder,  open  at  both  ends,  so  that  both  ends  of  the  cask  can  be  worknl  off  without  changing,  with 
the  ring-chucks  for  fiutening  the  cask  into  the  cylinder,  and  with  the  tools  as  described,  for  diamtering  smd 
howc-Uing.  3d,  The  crosing-tool  with  the  changeable  fiice-plate.  4th,  The  combination  of  the  stork,  cutter, 
adjustable  and  gauge  plate,  constituting  the  tool  for  turning  and  smoothing  the  outside  of  the  cask.  5th, 
The  peculiar  construction  of  the  tool  for  howelling  the  cask,  as  described.  6th,  The  pocuIiHr  ct^nstruction  of 
the  tool  for  chamfering  the  ends  of  the  cask,  as  described.  7th,  The  mode  of  edging  and  Jointing  bilge  ataref, 
for  making  barrels  and  other  bilge  work,  by  the  employment  of  a  swing  frame  linviug  a  concave  or  amvex 
bod  in  or  against  which  the  staves  are  aprung  and  secured  to  the  required  bilge,  in  combination  with  the  re- 
volving edging»saw  and  reciprocating  straight-Jointer,  or  either,  whether  the  said  swing  frame  for  confining 
the  stave  in  its  bent  position,  and  conveying  it  to  the  edging-saw  and  straight-jointer,  be  constructed  in  tho 
manner  set  forth,  or  in  any  other  manner  that  may  be  substantially  the  same. 

2.  Buusro  MACHnm;  Lewis  Edwards,  Norwich,  Connecticut;  patented  October  0, 1845 ;  extended  October 

11, 1859. 

Claim— Causing  the  pens  to  be  raised  by  the  edge  of  the  paper  in  its  passage  through  the  machine,  thus 
eausiug  each  sheet  to  determine  the  length  of  its  own  lines. 

8.  Cultivator  Txxtb;  David  B.  Rogers,  Pittsburgh,  Pennsyh^nia;  patented  Nov.  1, 1845;  re-issued  Sept  20, 
1850:  extended  October  25, 1859. 

Claim — Making  the  shank  or  upper  part  of  cultivator  teeth  of  thin  plate  steel,  U-shaped  or  curved  round 
in  front  substaiitially  as  described,  for  the  purpose  of  securing  the  necessary  strength  to  permit  the  tooth  tu 
bo  made  entire,  shank  and  blade,  of  a  single  piece  of  metal,  and  also  enabling  the  tooth  to  be  secured  in  its 
place  in  the  band  by  means  of  a  wedge  driven  into  the  cavity  of  the  shank. 

AZ>9ITI0NAL  iMPROTIIIZirTS. 

1.  CoESi  Plamtsrs;  Alexander,  William,  and  James  Campbell,  Harrison,  Ohio ;  patented  June  28, 1860 ;  addi- 

tional dated  October  4, 1859. 

Claim— 1st  The  described  arrangement  of  the  weighted  valve,  rod,  tappet  wheel,  slides,  and  tube,  for 
the  purpose  set  forth.  2d,  In  the  described  combination  with  a  cam  wheel,  crank  shaft,  rod,  and  rocking  lever, 
we  claim  the  Inverted  arch  yoke,  constructed  as  set  forth. 

2.  Tobaooo  pRnau;  Wm.  R.  Musser  and  J.  Coleman,  Itynchhurg,  Virginia;  patented  February  2, 1858 ;  addi- 

tional dated  October  4, 1859. 

Claim  — Ist,  The  top  plate  of  the  press  In  connexion  with  the  bottom  plate  of  said  press,  used  for  reta1n< 
Ing  pressure  and  forming  the  bed  of  the  main  truck.  2d,  The  groove  nuts  for  raising  and  lowering  the  top 
plate  of  the  press,  without  teklng  it  from  the  bars. 
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a.  Irucaxxa  Thuu  to  Tmekub;  DovglM  Bly,  RochMtor,  New  York;  putcnted  April  IS,  18A0;  addltloMl 
dsted  October  11, 1859. 
CWm— OomUning  with  the  hook  e  colUr,  heTing  a  reTene  hook  or  lip  ooirespoiMUiig  with  the  point  to 
Im  en  ejre  therewith,  together  with  the  screw  shank  and  Uindlug  nut,  as  specified. 

4.  Conns  FucTuma;  Joeeph  V.  HaU,  Bangor,  Maine;  patented  March  9, 1868;  additional  dated  October 
25,1859. 
Cbim— The  application  of  the  lerer,  as  explained,  in  oombinatlon  with  the  cord  and  tasael,  with  the  pul- 
kj  or  eje  in  the  end  of  the  taaKl,  as  deecribed. 


t  twn-^aun;  James  M.  Clark,  Philadelphia,  PennsjlTania;  patented  Jnlj  26, 1869;  renamed  October  4, 
1859. 

CSaim— let.  The  slide  ralTe  or  TalTes,  arranged  and  operating  with  the  apertures  in  the  sides  of  the  bolt- 
faig  eheift,  BO  that  eithvr  of  the  apertnres  can  be  opened  or  closed,  or  both  closed  when  required,  for  the  pur* 
pose  of  tumlDg  the  material  as  desired  in  either  of  these  directions.  2d,  In  oombination  with  thi^  valves, 
tiis  coocsve  and  scrapers  npon  the  bolt,  arranged  aa  set  forth. 

1  MACHnm  roa  BcuruHUia  Mxxals  ;  Jersmiah  Stever,  Bristol,  Connecticut ;  patented  May  1, 1866 ;  re-iasned 
October  11, 1860. 

Claim— The  burnishing  of  silver-plated  and  other  metallic  wa^^  such  aa  spoons,  knives,  and  forks,  or 
otlier  similar  articltv  which  nave  a  concave,  convex,  or  other  b(«vel  snrflice,  by  an  orgHnixed  machine,  requir- 
tag  no  other  attention  than  being  kppt  in  proper  order,  a4iu8ted  to  suit  the  article  about  being  burnished,  set 
la  motion,  and  liavlng  the  articles  properly  Introduced  to  it  successively,  in  the  manner  set  forth. 

1  fuaXACi  FOK  Smxlting  Ieoh;  Squire  M.  Fales,  Baltimore,  Maryland;  patented  February  8, 1869;  le-iwued 
October  18, 1860. 

CUim— let.  The  combination,  with  the  cone  of  a  ftimnce,  of  one  or  more  arched  recesses  or  chambers,  a 
A,  ss  set  Jbrth.  ad,  The  combination  of  the  opening  with  the  crown  of  the  arch,  a,  aa  set  forth.  8d,  Tbo 
combination  with  the  arch  recess,  a,  opening.  In  the  crown  of  the  same,  of  a  movable  tymp,  to  be  applied  to 
the  outer  Mida  of  the  arched  recesses  or  chambers  instead  of  the  permanent  tymp  now  in  use,  which  movable 
tymp  is  kept  in  place  by  a  cross-bar  that  can  be  removed  at  pleasure. 

[This  inwntioD  oooalata  in  enlarging  thefhmaoe  below  the  base  of  the  stack,  so  that  the  blast  has  a  chanee 
to  dreulate  latermlly  before  it  passes  up  into  the  stack.  Enlargiiup  the  flimace  at  Ita  base  also  allows  of  v>  rti- 
ml  Hex  paaaages  being  provided  In  this  cimracter  of  fhmaoe;  and  likewise  of  n'movable  tuyeres,  which  allow 
nsdy  aooeM  to  the  interior  of  the  furnace,  lieing  used,  and  renders  an  ordinary  stack  furnace  capable  of  melt- 
lag  oU  imilroMi  bars,  Ac^  as  well  as  all  kinds  of  ores,  and  reducing  the  same  to  the  most  profitable  condition. 
By  drcnlating  the  blast,  it  has  been  fbund  that  very  important  results  are  obtained.] 

4.  Oorrn-roTs;  Charles  B.  Waits  and  Joseph  W.  Sener,  Fredericksburg,  Virginia;  patented  April  22, 1866; 
nMSsoed  August  10, 1868;  re-re-issued  October  18, 1869. 

Cfadm— The  employment,  in  a  condensing  boiler,  In  which  the  water  Is  Impregnated  with  the  amma  of 
the  ooOee,  or  other  articles  under  treatment,  of  a  siphon,  or  equivalent  self-«ctlng  device,  fbr  the  discliuxge  of 
the  contents  of  the  condenser  into  the  body  of  the  boiler. 

&  CftuavAB  Clocs;  Hotly  Skinner,  Unron,  Ohio;  patented  March  2, 1868;  re-issued  October  18, 1869. 

Claim — 1st,  The  extra  movable  tooth  and  leap-year  wheel,  i^iplied  to  or  controlled  by  the  year-wheel,  to 
opente  in  the  manner  described,  for  the  purpose  of  n>gulating  the  effective  Irngth  of  the  tooth  which  repre- 
aents  the  nnjath  of  Febmaiy.  *id.  The  arrangement  of  the  montb-wheel,  Ita  attached  pinion  and  pia.  the 
nck-bar  and  its  pawl,  the  spring,  or  lU  equivalent,  the  lever  and  ita  stnd,  or  their  equivalente,  the  cntch,  or 
its  equivalent,  and  the  stop,  tlie  whole  being  applied  to  operate  upon,  and  be  controlled  by,  the  year-wheel  of 
aealeodar  movement.  So,  Arranging  the  month-wheel  in  such  a  manner  that  the  same,  at  the  end  of  enrli 
moatli,  rotunw  to  ita  original  position  by  the  action  of  a  spring,  or  ita  equivalent,  gathered  up  or  strained  bjr 
die  adJkm  of  the  clock-work,  in  the  manner  described. 

t,  Cnanocnoir  of  Cnmns  Aim  Putonb  fob  Pumps  Aim  Stiax  Svonrn;  WaUaoe  Wells,  City  of  N.Tork; 
patented  October  12, 1868;  re-issued  October  18, 1869. 

OUfaB->The  combination  of  the  eylinder,  open  at  both  ends,  with  three  pistons  and  their  connexions,  ai- 
inaied  as  set  forth. 

7.  LiATUB  Fmamio  MAOnnm;  Charles,  T.  F,  and  John  W.  Wastoot  Salem,  Massachusetts;  patented  Sep* 

tember  26, 1866;  re-tssnod  October  18, 1860. 

Claim — ^Ist,  In  madUnee  for  finishing  leather,  the  empleyment  of  a  soft  elastic  bed.  2d.  The  onmhination 
of  aa  eiMstic  bed  or  tool,  both  ooostmcted  and  operating  t«^her  to  prodnoe  the  desired  effect  upon  tbe  lea- 
ther. 8d,  In  oombination  with  the  soft  elastic  bed  and  elast^  finishing  tool,  the  cord  socared  to  the  tool-etock, 
fi«  tlM  purpose  of  ki<eping  the  tool  dear  of  the  leather  during  its  retrograde  movement  over  the  Ijed. 

8.  CLAnoABD  Machihi;  Aretns  A.  Wilder,  Detroit,  Blichlgan;  patented  October  30, 1866;  re-issued  October 

18,1800. 

Qaisa — ^R»«awing  and  bringing  plank  to  an  equal  width  at  the  same  time.  Also,  the  flnnch  rollers,  with 
thrir  springs,  or  equivalents,  in  combination  with  the  a4iustable  back  rest,  fur  the  purposes  described. 

9.  JomufAirBOzas  rut  Rahboad  Cass;  8.  W.  HoAnan  and  Adam  J.  Fred«-rirk,  AM'gnees  (through  mesne-ns- 

signmeut)  of  Robert  McWiiliamiL  FhilMMphia,  Pennsylvania;  patented  July  10, 1869;  ro-lssued  Oe- 
tober86,1869. 

Ckim^-lst,  The  upper  half  of  the  box  with  Its  socket  fbrmed  by  the  flanch,  in  combination  with  the 
lover  lialf  of  the  box,  when  the  two  halves  are  arranged  substantially  aa  set  forth,  so  that  on  B4justing  tiM* 
loeer  half  to  Its  place,  it  may  assume  tbe  position  shown  in  fig.  1,  snd  so  that  when  ai^ustefl,  the  end  of  tho 
oil  chamber  shall  be  close  to  the  axle,  fbr  the  purpose  specified,  2d,  The  selfnuijusting  leather-pecking  ami 
tlw  netal  plate,  when  both  are  dependent  upon  the  lower  half  of  the  box  for  their  proper  position  within  the 
o4ier  halt  and  when  they  are  otherwise  arranged  In  respect  to  the  uj^ter  and  lower  halves,  as  set  forth. 

Ui  Hastmrks;  W.  8.  Stetson,  Baltimore,  Maryland;  patented  April  6, 1860;  re-issued  October  26, 1860. 

Claim— 1st,  In  combination  with  a  main  fhime,  supported  upon  two  carriage  wheels,  which  ftrame  bean 
the  shaft  and  main  cog'Wbeel.  a  second  flnune  hinnd  to  and  vibrating  about  said  shaft,  so  that  the  crank  shaft 
oa  said  second  Drama  ahall  alweys  be  In  a  rMUal  Une  to  the  main  cog-wheel,  however  much  said  second  frame 

4« 
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may  Tllirate  on  the  main  frame.    2d,  Supporting  the  crank  shaft  upon  a  ribratlng  ft^me,  Intermediate  1 
tweon  the  cuttvr  bar  or  its  (thoe,  and  the  main  frame,  when  naid  main  frame  boars  the  main  cog-wheel,  aud 
said  intermediate  frame  vibrates  or  tnms  about  an  axis  parallel  to  the  axis  of  the  driving  or  carriage  wheels. 

11.  IlAftTXSTERB;  W.  S.  Stetson,  Baltimore,  Maryland;  patented  April  ft,  1850;  re-iasaed  October  25, 1859. 

Claim — 1st,  The  main  frame  which  bears  the  pinion,  and  has  its  yibratory  motions  np  and  down  lnde> 
pendent  of  the  motions  of  the  plntform  and  pole,  in  combination  with  the  vibrating  rod  intermediate  betweeeo 
the  said  main  tmnwi  and  cutter  bar.  2d,  Combining  the  aiUustlng  lever  with  the  platform  and  main  flrame, 
in  the  manner  set  forth.  3d,  Giving  to  the  main  frame  which  bean  the  driving  pinion,  a  back  and  forth  mu>- 
tion  upon  the  axle-tree. 

12.  Uabvzsters;  W.  S.  Stetson,  Baltimore,  Maryland;  patented  April  6, 1859;  re-issued  October  25, 1859. 

Claim— The  ccmibination  of  the  shoe  with  the  vibrating  fhune,  by  means  of  axis  at  the  rear  end  of  aaid 
frame.  Also,  homing  or  supporting  the  knife-bar  in  a  position  at  right  angles^  or  nearly  so,  to  tha  carriac*' 
axld  by  two  movements,  as  set  forth. 

Desiqits. 

1.  Box  Stovc;  E.  J.  Cridge,  Troy,  New  York;  dated  October  4, 1869. 

2.  Asms  op  Sewing  Machixes;  James  S.  McCardy,  Brooklyn,  New  Tork,  Assignor  to  J.  M.  Myen»CIty  off 

New  York;  datinl  October  4, 1859. 

8.  Stotes;  Garrcttiran  Smitli  and  H.  Brown,  Philadelphia,  Pennsylvania,  Aaalgnors  to  Hayward,  Bartlett  ik 
Co.,  Baltimore,  Maryland;  dated  October  4, 1859. 

4.  Clock-<}a.8e  Front;  Roe  well  Kimberly,  Anaonia,  Connecticut;  dated  October  11, 1859. 

5.  Tram  Mark;  James  H.  McLean,  St.  Louis,  Missouri;  dated  October  11, 1859. 

6.  Orxajixxting  Sewixo  MACHIXB0;  Wm.  Newton  Brown,  City  of  New  Tork;  dated  October  25, 1859. 

7.  CooKiNQ  Stoves;  Andrew  John  Osllagher,  Philadelphia,  Pennsylvania;  dated  October  25, 1859. 

8.  Parlor  Stoves;  C.  Harris  and  Paul  W.  Zoinier,  Cincinnati,  Ohio;  dated  October  25, 1859. 

9.  Floor  Cloths  ;  Jeremiah  Meger,  City  of  Now  Tork,  Assignor  to  A.  Sampson,  Mancbeater,  New  Hampahlr^ 

dated  October  25, 1860. 

10.  CooKiNO  Stoves:  Thomas  H.  Wood,  John  S.  Roberts,  and  Henry  8.  Hubbell,  Utica,  New  Tork;  data! 

October  25, 1859. 

IL  Oenajiixtixo  Bottlu;  L.  Q.  C.  Wishart,  Philadelphia,  Pennsylvania;  dated  October  25, 1859. 
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Specification  of  the  Patent  granted  to  Sigtsmond  Lboni /or  Improve- 
ments in  the  Manufacture  of  Useful  and  Ornamental  Articles^  Sur- 
faces, and  Works,  Parts  of  Articles,  and  Parts  of  Machinery  or 
Apparatus,  from  Talc  and  other  Silicates  of  Magnesia,  and  from 
the  same  combined  with  other  Substances. — Dated  March  21, 1869.* 

For  this  purpose,  according  to  my  inyention,  the  talc,  steatite,  or 
other  silicate  of  magnesia,  is  first  reduced  to  powder,  and  either  alone 
or  with  the  addition  of  glass,  felspar,  lime,  or  alumina,  is  pressed  or 
forced  in  a  more  or  less  moist  or  wholly  or  partially  plastic  state,  into 
moulds  of  the  desired  form  or  configuration,  and,  after  being  removed 
from  the  moulds,  is  baked,  burnt,  or  fired  to  the  requisite  hardness. 
Metallic  salts  or  oxides,  carbon,  or  other  coloring  agent  may  be  em- 
ployed, if  desired,  for  imparting  color,  or  for  staining.  Even  in  those 
instances,  however,  in  which  I  combine  with  the  talc  or  other  silicate 
of  magnesia,  glass,  lime,  felspar,  or  alumina,  I  employ  only  a  small 
proportion  of  these  four  last-named  substances,  so  that  the  silicate  of 
magnesia  may  be  said  in  all  cases  to  form  the  main  staple  of  the  ma- 
terial treated,  according  to  these  my  pre^nt  improvements. 

In  carrying  my  invention  into  effect,  the  coloring  or  staining  agents 
which  I  use,  are,  by  preference,  similar  to  those  employed  for  coloring 
or  staining  porcelain,  and  may  be  applied  by  mixing  them  with  the 
material  before  pressing  it  in  the  moulds,  or  otherwise,  as  desirable ; 
or,  of  course,  when  preferred,  coloring  and  staining  agents  may  be 
wholly  dispensed  with,  and  the  material  allowed  to  retain  its  original 
hue.   For  the  baking,  burning,  or  firing,  the  kilns  I  use  are  similar  to 

*  From  the  Beportoiy  of  Pliant  Invwitioiii^  Not,  IXH^* 
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those  adopted  by  porcelain  mannfactarers,  and  articles  manufactured 
according  to  my  invention  may  be  enameled,  glazed,  or  polished,  by 
the  means  ordinarily  employed  for  such  purpose  in  respect  of  porce- 
lain ware. 

My  invention  is  applicable  to  the  manufacture  of  knife  handles, 
spmole  steps,  bearings,  toilette  furniture,  decorative  mouldings,  and 
various  other  articles,  surfaces,  and  works,  and  parts  of  articles,  and 
parts  of  machinery  or  apparatus,  in  which  strength,  hardness,  and 
durability,  and  resistance  to  heat,  friction,  corrosion,  or  ozydation, 
&c.,  &c.,  are  desirable  qualities. 

Claim,  manufacturing  articles,  surfaces,  and  works,  parts  of  articles, 
and  parts  of  machinery  or  apparatus,  from  talc  or  other  silicates  of 
magnesia,  alone  or  combined  with  othet  substances,  in  the  manner 
hereinbefore  described. 

For  the  Journal  of  the  Franklin  loailtnte. 

Particulars  of  the  Steamer  Alabama. 

Hull  built  by  Samuel  Sneden.  Machinery  by  Morgan  Iron  Works, 
New  York.     Owners,  L  L.  Day,  and  others. 


.    ess! 

115  iq.ft. 


26  lbs. 


Length  on  deck,  .  .  .    285  feet 

**  between  perpendienlariy  •  226    ** 

Breadth  of  beam,  molded,    •  .  .      32    "      2  inches. 

Depth  of  bold  to  spar  deck,  •  .  9    *' 

Frames — molded,  3}  ins. — sided,  6-16 — apart  at  centres,  17 
ins.  Sbape"!*^;  width  of  flanches,  3)  ins.;  thick-j 
ness  of  plates,  5- 16  to  j-inch. 

Crocs  floors— "^16  ins.  high  by  6-16  in.  thick.    Diameter 
of  rivets,  I  in.^apart,  2^  ins.  single  riveted. 

Draft  of  water,  forward  and  aft,  loaded,  • 

Tonnage,  •  •  * 

Area  of  immersed  section  at  above  draft, 
EvoiXBS. — Vertical  beam. 

Diameter  of  cylinder,  •  • 

Length  of  stroke,      .  • 

Maxima m  pressure  of  steam,  • 

C  ut-off— one-half. 
BoujRS. — One— Retaro  fine. 

Length  of  boiler,  .  •  • 

Breadth        *'      at  furnace,  12  ft.,  at  shell,  diameter. 

Height         **      exclusive  of  steam  chimney,  • 

Nomber  of  fomaces,  .  •         3. 

Breadth  •<  .  .  . 

Length  of  grate  bars, 

Nnmbw  of  fla...  J  ^''  ! "»'  '!?  .'""Ij**'  "^  «  »J 
^  {  below,  2  of  10  inches,  and  8  of 

L.ngth  rf  flo...  I  S^-;     •  •  • 

Diameter  of  smoke  pipe,      •  .  •  • 

Height  -  .  . 

Paviilb  Wbbsm.— r 

Diameter,  over  boards,.  •  •  • 

Length  of  blades,      •  •  • 

Depth  •*  .  .  . 

Number        «  .  .  .26. 

Remarks, — One  independent  steam,  fire,  and  bilge  pump.  Four 
bdkheads.  Saloon  on  main  deck  and  saloon  cabin  above.  Date  of 
trial,  October,  1859.  C.  H.  H. 


60  inches. 

10  feet. 

30  feet. 

10    " 

9  inches. 

10    " 

9 

«« 

3    " 

7 

M 

7    •« 

9 

ti 

16 

14 

26    " 

17    " 

6 

<f 

4    « 

2 

M 

80    " 

29  feet 

6  inches. 

8    •• 

24 

l( 
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f  :  For  the  Jonniftl  of  the  Franklin  Inrtituto. 

Particulars  of  the  U.  S.  Steam  Sloop  Narragan$eU. 

Hull  built  by  U.  S.  Government  at  Charlestown  Navy  Yard.    Ma- 
chinery by  Boston  Locomotive  Works. 

HVLL. 

Length  for  tonnage,  .  . 

^      on  deck,  from  knighthead  to  taffrail, 

'*  deep  load  water  line, 

Breadth  of  beam  at  midship  section,  extreme. 
Depth  of  hold, 
'*  "    to  berth  deck,  fto  under  aide  of  berth 

deck  beams,)  •  • 

Length  of  engine  and  boiler  space, 
Shaft,  above  base  line,  •  • 

Draft  of  water  at  deep  load  line. 
Tonnage,  carpenter*8  measarement, 
Area  of  immersed  section  at  load  draft,        • 
Displacement  at  load  draft. 
Contents  of  bonkers  in  tons  of  coal,  • 

Masts  and  rig — 3  masts  and  bark  rigged. 

'EvoiirKs.— Two — Horizontal — Back  action. 

Diameter  of  cylinder,  • 

Length  of  atroke,  .  .  • 

Diameter  of  shaft,  propeller,  • 

"  **        crank  Cin  journals^,      • 

Maximum  pressure  of  steam  in  pounds, 
Cut-off— adjustable  slide. 
Maximum  revolutions  per  minute. 
Weight  of  engines,  80  tons : 

Length  **        in  ship,  fore  and  aft, 

"  *'         athwart  ships, 

BoiLiBs  — Martin's  Vertical  tubular. 

Length  of  boilers,  •  . 

Breadth  ** 

Height  **      exclusive  of  steam  dram, 

•*  "      inclusive  '* 

Number  of  furnaces  in  all,  • 

Breadth  *< 

Length  of  grate  bars,  • 

Number  of  tubes  Cbrass),  • 

External  diameter  of  tubes,  • 

Length  of  tubes,  extreme,  • 

Heating  so i  face,  • 

Grate  surface,  • 

Diameter  of  smoke  pipe. 
Height  **  above  grates. 

Description  of  coal,  .  • 

Draft, 

BCBXW. — 

Diameter  of  screw,  •  . 

Length  ^ 

Pitch  " 

Number  of  blades,  • 

Aim  Pumps.— Number  and  diameter  of  aalt,  )  ^^^    -       .     <  18}  inch. 

fresh,  I  *''*•  ®^  ^^'  I  IH    •• 
Pirsson's  Condenser— Number  of  tubes,  •   3706. 

Oatoide  diameter, ).    Inside  diameter,  }.    Length,  4  feet  10  inchea  over  all.    Tube 
sheets  j  thick.  M. 
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(( 

6 

•< 

4 

M 

• 
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«« 

930  tons. 

258  sq.  ft. 

1043'06  tons. 

193  tons. 

• 

48  inchea. 

. 

%  feet 

4 

M 

. 

»} 

<• 

. 
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M 

20  lbs. 

80. 

■  179,200  lbs. 

. 
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• 

15 

M 

4 

M 
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. 

10 

U 

6 
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. 

U 

M 

6 

M 

11. 


8190. 


36 


M 


. 

2      •* 

. 

32      •• 

6945-7  sq.  ft. 

200  sq.  ft. 

. 

6    «• 

. 

50    - 

Anthracite. 

a  screw  fan. 

. 

9  feet    6  inches. 

• 

87J    " 

. 

18    " 

2. 
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208  feet 
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44  inchefl* 


11  feet 


For  the  Journal  of  the  Tnoiklfai  Initltute. 

Partteular9  of  the  Steamer  George  Anna. 

Hull  and  machinery  by  Harlan  &  Hollingsworth  &  Co.,  Wilmington, 
Dei.    Owners,  George  B.  H.  Leffler. 

HtriL. — 

JjCDgth  on  deck,  •  •  • 

Breadth  of  bemm,  (molded)  • 

Depth  of  hold,  .  • 

**  *<     to  spar  deck,  • 

Length  of  engine  room, 
Frames — 18  ins.  apart  from  centres.  Shape  |;  depth  3  ins. 

width  i  in. 
Plaleo— atrakea  from  keel  to  gunwale  11;  thickness  j,  7-16, 

and  I  inch. 
Cross  Floors-^ld  of  18  inches  in  height,  X  I  and  7-16  with 

angle  iron  on  top. 
Keel — dimensions  U  ^  X  i  ii>- 

Rivets— -diameter  |,  distance  apart  2  ins.  single  riveted. 
Draft  of  water, 

Tonnage,  .  674  65-95. 

Area  of  immersed  section  at  load  draft  of  6  ft.,    168  sq.  ft. 

EioiiTB. — Vertical  beam. 

Diameter  of  cylinder,  • 

Length  of  stroke,      •  • 

Maximum  pressure  of  steam,  •  30  lbs. 

Cot-off— one-half. 

Mazironm  revolutions  per  minute  at  above  pressure,      22. 

Weight  of  engines,  .  .      210,000  lbs. 

BotiBBs^ — One—  Tubular. 

Length  of  boilers, 

Breadth  *' 

Height  *'        exclusive  of  steam  chimney. 

Weight  *'        with  water, 

Number  of  furnaces, 

Breadth  *• 

Length  of  grate  bars, 

Numberoftubes.jJ^J'J*'^     . 

Internal  diameter  of  tubes,  J  v^^^ 

Length  of  tubes. 

Heating  surface. 

Diameter  of  smoke  pipe. 

Height  **         above  grates, 

Consumption  of  coal  per  hour, 

Paddlb  Whxiu. — 

Diameter  over  boards. 

Length  of  blades,  • 

Depth 

Number 


•                                       • 

14  feet. 

. 

14 

i« 

imney. 

11 

«« 

6  inches* 

90,000  lbs. 

4. 

3  ft.  6  in.  and 

2 

«< 

6      *< 

•                        . 

6 

«( 

.      154. 

4  arches. 

. 

»J    «• 

same  as  furnace. 

.                        . 

5 

i< 

6      " 

2114  sq.ft. 

•                         • 

4 

<( 

6      « 

. 

46 

»< 

.     about  j  ton. 

•                       • 

28  feet. 

• 

8 

M 

•                       • 

22  inches. 

20. 


Remarks. — One  independent  steam,  lire,  and  bilge  pump.     Three 
lalkheads.     Ceiling  1^-in.  pine.     Date  of  trial,  September,  1859. 

G.  M.  S« 
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Fot  the  Journal  of  the  Franklin  Institute. 

Particular9  of  the  Steamer  Penguin, 

Hull  built  by  C.  11.  Mallory,  Mystic,  Conn.  Machinery  by  0.  H. 
Delamater,  New  York.  Owners,  Commercial  Steamboat  Company. 
Intended  service,  New  York  to  Providence,  R.  I. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  sprtr  deck,        .  .165  feet. 

Breadth  of  beam  al  midship  section,  above  the  main 

wales,  .  .  .30 

Depth  of  hold,  .  .  .10 

Length  of  engine  space,       .  .  .10 

Floor  timber,  at  throat — mohled,  14  ins. — aided  9  to  11  int. 
apart  at  centres,  26  ins. 

Drafl  of  water  at  load  line,  .  .  13 

"  '*  below  pressure  and  revolutions,  •       11 

Tonnsge,  .  •      460. 

Area  of  immersed  midship  section  at  load  line  of 


« 

4« 


8  inchea. 


12  feet, 

323  aq.  ft 

Masts  and  rig — three-masted  schooner. 

Engine. — Vertical  direct  (Ericsson's  patent  J. 

Diameter  of  cylinders,  two, 

. 

. 

48  inchea. 

Length  of  stroke,     . 

. 

2  feet. 

Maximum  pressure  of  steam  in  pounda, 

• 

30. 

Maximum  revolutions  per  minute. 

70. 

BoiiBKS. — One— Return  tubular. 

Length  of  boiler, 

• 

• 

20  feet 

Breadth         ** 

. 

14 

•a 

Height          *'      exclusive  of  steam  chimney, 

. 

13 

•< 

6  inehea. 

Number  of  furnaces. 

3. 

Breadth             " 

. 

. 

4 

M 

Length  of  grate  bars,                        • 

a 

7 

U 

6      « 

Number  of  tubes, 

• 

93. 

Internal  diameter  of  tubes,                • 

• 

Si    <« 

Length  of  tubes. 

. 

. 

16 

CI 

Heating  surface. 

2000  tq.  ft. 

Diameter  of  smoke  pipe, 

• 

. 

4 

cc 

2      « 

Height 

. 

20 

M 

Pbopellbb. — 

• 

Diameter  of  acrew, 

a 

. 

n 

feet 

6  inches. 

Pitch 

. 

20 

•( 

I<ength  of  blades, 

. 

4 

M 

6      - 

Number                       .                        . 

4. 

Memarks. — Spar  deck  inclosed. 

c. 

H.  H. 

Electric  Brake%  for  Mailroads. 

The  Cosmos  mentions  the  electric  brake  of  M.  Achard  as  having 
been  entirely  successfal,  either  for  checking  or  arresting  the  motion 
of  the  trains.  With  express  trains,  whose  wheels  are  making  from 
400  to  500  turns  in  a  minute,  the  rotation  is  stopped  in  a  second,  and 
the  train  slides  over  a  distance  of  from  60  to  80  metres  (yards).  It 
will  be  remembered  that  a  correspondent  in  a  late  number  of  the  Jour- 


Particulars  of  the  Steam-tug  India, 
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nd,  spoke  of  these  brakes  as  having  failed  and  been  abandoned,  but 
he  appears  to  have  been  mistaken.  The  first  experiments  we  remem- 
ber to  have  heard  of,  on  the  application  of  magnetism  to  the  purpose 
of  brakes,  were  at  or  near  Pittsburg.  Can  any  of  our  readers  refer  us 
to  the  publication  in  which  an  account  of  them  may  be  found  ?  Ed. 


86  feet. 
18     " 
8    «' 
30     " 


6    "      9  inches. 


%  feet. 


26  inches. 


For  the  Joomal  of  the  FruiUlii  Inatitnte. 

Particulars  of  the  Steam-tvg  Indio. 

Hull  and  machinery  built  by  Harlan  &  HoUingsworth  &  Co.,  Wil- 
mington, Del,     Owners,  Fernando  J.  L.  Calvo. 
Hull. — 

Length  on  deck,  •  • 

Bremdth  of  beam,  Cmolded)  •  • 

D^pth  of  hold,  to  spar  deck,  .  • 

Length  of  engine  room, 

Frames — 18  ins.  spart  from  centres.  Shape  |;  depth  3  ins. 

width  of  web  f-in. 
Plates — strakes  from  keel  to  gonwsle  7;  thickness  6-16  in. 
Cross  floors— 9  of  23  ins.  beightx5-16  in.  thick. 
Keel — depth  12  ins.  dimensions  j  y. 
Rivets — diameter  {-in.;  distance  apart  2  in.  Single  riveted. 
Draft  of  water,  .  • 

Tonnage,  .  •  113  93-95. 

Area  of  immersed  section  at  load  draft  of  6  feet 

9  inches,         .  •  78  sq.  ft. 

Engihx. — ^Yertical  direct 

Diameter  of  cylinder, 

Length  of  stroke,  •  •  • 

Mazimam  pressure  of  steam,  40  lbs. 

O  Qt-off— one-half. 

Mazimam  revolutions  per  minute,  at  above  pressure,    100. 

Weight  of  engines,  .  .        38,000  lbs. 

BoiLEB. — One — Retam  flue. 

Length  of  boiler,  .  •  • 

Breadth        *«  • 

Height         "      ezclosive  of  steam  chimney. 

Weight        *•      with  water, 

Number  of  furnaces, 

Breadth  <* 

Length  of  grate  bars,  • 

Number  of  floes,  J  f^l*^'' 

^  \  below,      .  • 

Litemal  diameter  of  flues,  \  ^^^* 

L«.gth  of  floe.,  j  j^;;*^ 

Heating  surface, 

Diameter  of  smoke  pipe,      .  • 

Height  **  above  grate, 

Consumption  of  coal  per  hour, 

Pbopblube. — 

Diameter  of  screw,    •  • 

Length  « 

Pitch  « 

Number  of  blades,  .  4. 

Remarks.— Out  bulkhead-   Date  of  trial,  July,  1869.        C.  H.  H. 


13  feet    6  inches. 
7    " 


34,000  lbs. 
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652  sq.  ft. 


about  i  ton. 


8,  12,  h,  16 
9  feet  6 
6     " 


3     « 
30     *• 
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7  feet. 

2    »     10  inches. 
12     " 
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On  the  Application  of  Superheated  Steam  in  Marine  EngineB.* 

By  Mr.  J.  Penn,  President. 

The  paper  was  of  a  technical  character,  but  of  great  interest  to  prac- 
tical men.     The  writer  stated  that  an  opinion  in  favor  of  superheating 
the  steam  supplied  to  steam  engines  had  long  existed,  and  it  had  been 
maintained  that  important  advantages  might  be  obtained  from  this 
principle,  though  until  recently  but  little  had  been  effected  in  its  prac- 
tical application.     Superheated  steam  seemed  to  have  been  first  defi- 
nitely tried  by  Mr.  Thomas  Howard,  of  Rotherhithe,  about  twenty- 
seven  years  ago.     Considerable  economy  was  effected,  but  the  machine 
was  too  delicate  in  its  construction  to  test  the  experiment  properly 
(though  it  established  the  principle),  and  it  was  given  up.     Soon  after- 
wards Dr.  Haycroft,  of  Greenwich,  took  up  the  subject,  and  was  con- 
vinced of  its  advantages.     The  importance  of  the  principle  was  first 
impressed  upon  the  writer  many  years  ago,  and  he  became  satisfied, 
from  the  results  of  experiment  and  observation,  that  great  advantages 
in  economy  of  fuel  might  be  obtained,  the  main  question  to  be  set- 
tled being  whether  it  involved  any  serious  practical  objection  from  com- 
plication of  apparatus,  risk  of  derangement  and  failure,  or  difficulty 
in  lubrication  of  the  engine.      Recent  trials,  made  on  a  large  scale, 
led  the  writer  to  the  following  conclusions: — That  an  advantage  can 
be  obtained  from  the  use  of  superheated  steam,  amounting  to  an  econ- 
omy of  fuel  of  from  20  to  30  per  cent,  in  marine  engines;  that  a  mod- 
erate extent  of  superheating  enables  all  the  important  advantages  of 
the  plan  to  be  obtained ;  and  that  apparently  nothing  objectionable 
is  then  necessarily  involved  from  extra  wear  and  tear,  risk  of  failure, 
complication  of  apparatus,  or  difficulty  in  lubrication.     The  real  ad- 
vantage in  employing  superheating  steam  appeared  to  be  in  prevent- 
ing the  presence  of  any  water  in  the  cylinder  of  the  engine,  and  ensur- 
ing that  it  should  be  occupied  always  by  nothing  but  pure  steam;  making 
it  a  real  steam  engine,  instead  of  one  working  with  a  mixture  of  water 
and  steam.     In  all  condensing  engines  the  interior  of  the  cylinder, 
being  open  to  the  condenser  during  half  the  time  of  each  revolution  of 
the  crank,  was  exposed  during  that  time  to  the  low  temperature  of  the 
condenser,  or  about  125  degrees,  with  a  vacuum  of  13]^  lbs.  per  inch 
below  the  atmosphere,  or  27  inches  of  mercury.     There  was,  conse- 
quently, a  rapid  absorption  and  radiation  of  heat  from  both  the  sides 
and  the  end  of  the  cylinder,  thus  cooling  down  the  whole  mass  of  metal. 
The  steam  admitted  into  the  cylinder  in  the  n^xt  stroke,  at  a  tempe- 
rature of  260  deg.  if  at  20  lbs.  per  inch  above  the  atmosphere,  coming 
in  contact  with  these  cooled  surfaces,  heated  them  up  again,  being  rob- 
bed thereby  of  a  portion  of  its  heat ;  and  the  consequence  was  the 
deposit  of  a  quantity  of  water  in  the  cylinder,  from  the  condensation 
of  an  amount  of  steam  proportionate  to  the  quantity  of  heat  imparted 
to  the  metal  of  the  cylinder.    A  portion  of  this  water  in  the  cylinder 
might  be  evaporated  a^ain  into  steam  towards  the  end  of  the  stroke, 
by  carrying  tne  expansion  of  the  steam  down  to  a  sufficiently  low  pres* 

•  From  tiM  Load.  MMhaaki*  Mag^  Bnpt,  18M. 
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Bare:  bnt  even  then  its  effective  value  as  steam  in  propelling  the  pis- 
ton would  have  been  lost  daring  all  the  previous  position  of  the  stroke. 
Now,  if  as  mnch  heat  be  added  to  the  steam,  by  superheating  it  before 
entering  the  cylinder,  as  would  supply  the  amount  of  which  it  was 
robbed  by  the  cylinder,  it  wpuld  remain  perfectly  dry  steam  through- 
out its  stroke,  and  not  a  drop  of  water  would  be  deposited.  This,  the 
writer  believed,  was  the  mode  in  which  the  superheating  of  steam  acted 
in  producing  a  saving  of  steam,  and  consequent  economy  of  fuel,  by 
preventing  the  extensive  loss  or  waste  of  steam  that  ordinarily  tooK 
place.  The  addition  of  100  degs.  of  heat  to  the  temperature  of  the 
steam  insured  the  accomplishment  of  the  desired  object  with  steam  at 
20  lbs.  per  inch,  as  used  in  marine  engines.  The  writer  then  proceeded 
into  more  technical  details,  reference  being  frequently  made  to  the  dia- 

Srams,  and  said,  that  having  fitted  the  engines  of  the  Peninsular  and 
riental  Company's  steamer  Valletta  with  superheating  apparatus 
(illustrated  by  diagrams),  the  experiments  made  gave  a  saving  of  20 
per  cent,  of  fuel.  These  experiments  were  not  complete,  but  they 
irere  entirely  satisfactory  as  far  as  they  went. — ^A  very  interesting 
though  technical  discussion  ensued,  in  which  Mr.  W.  S.  Ward,.  Mr. 
Morrison,  Mr.  Cowper,  Mr.  Maudslay,  the  President,  and  other  gen- 
tlemen took  part;  after  which  a  vote  of  thanks  was  passed  to  the  Presi- 
dent for  his  paper. — Proceedings  of  the  Ins.  of  Mech.  Engineers. 


Artificial  Statuary  Marble.  *    By  M.  Jobabd. 

The  following  is  extracted  from  the  foreign  correspondence  of  the 
Star: — *^M.  Jooard,  of  Bmssels,  who  has  almost  suffered  himself  to 
be  forgotten,  from  the  lengthened  and  unusual  silence  he  has  maintain- 
ed for  some  time  past,  has  come  out  again  as  enthusiastic  and  vivacious 
«8  ever  with  his  invention  of  artificial  statuary  marble — not  the  veiny, 
greasy  staff  in  use  for  chimneys  and  vases,  but  the  pure  and  spotless 
Carrara,  transparent,  polished,  and  hard  as  the  real  substance  taken 
from  the  quarry.  This  marble,  which  is  to  be  prepared  for  the  sculp- 
tors in  a  liquid  state,  will,  like  many  other  artificial  inventions,  possess 
an  immense  advantage  over  the  natural  production  itself.  It  can  be 
moulded  on  the  plaster  figure,  and  thus,  instead  of  having  to  hack  and 
hew  a  shapeless  nlock  with  great  pains  and  labor,  the  artist  will  hence- 
forth realize  the  genuine  impression  of  his  cast  at  once,  and,  with  scarce-- 
ly  any  farther  exertion,  bring  out  his  creation  with  all  the  freshness 
and  vigor  of  the  first  idea.  The  invention,  which  has  created  an  im- 
mense sensation  in  the  world  of  art,  is  due  to  a  practical  chemist  of 
Brussels,  of  the  name  of  Changy,  the  same  skilful  practitioner  who  dis- 
covered the  divisibility  of  the  electric  light,  and  the  miraculous  draft 
of  fishes  by  means  of  the  chemical  light  which  is  sunk  at  the  bottom 
of  the  sea.  M.  Jobard,  whose  word  cannot  be  doubted,  pledges  his 
honor  that  the  table  on  which  he  writes  has  been  coniposed  by  M.  Ghan- 
gy's  process,  and  possesses  every  quality  of  the  finest  marble — and 

•  trom  th9  Maehankg*  MaguliM,  Sept,  1860. 
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that,  after  having  submitted  various  specimens  of  the  substance*  both 
black  and  white,  to  ever^  chemical  test  in  use,  he  has  come  to  the  con- 
clusion that  the  composition  of  marble  is  no  longer  a  secret  of  Dame 
Nature,  and  that  man  has  at  length  learnt  to  rival  her  in  the  most 
cunning  of  her  works,  while  Art  will  rejoice  at  beholding  her  sons  freed 
from  the  laborious  toil  which  has  hitherto  rendered  the  sculptor's  pro- 
fession difficult  of  pursuit."  ' 

— — ^^— — — — ^■^— ^—  * 

A  New  and  Simple  Method  of  Extracting  the  Roots  of  AU  Powers.* 

The  extraction  of  roots  without  the  use  of  logarithms,  has  hitherto 
been  a  task  so  tedious  and  perplexmg  that  a  correct  and  easy  solution 
of  all  questions  in  evolution  will  be  welcomed,  not  only  by  mathema- 
ticians, but  also  by  the  schoolmaster,  as  the  time  at  present  wasted 
upon  almost  impracticable  formulae  will  be  usefully  employed  in  the 
attainment  and  understanding  of  an  important  process;  and  the  follow- 
ing rule  is  proposed  fbr  adoption  in  preference  to  others,  which,  with 
double  the  labor,  yield  only  approximate  results. 

By  this  method  the  approach  to  truth  is  so  rapid,  that,  with  a  slight 
exercise  of  judgment  in  selecting  the  trial  root,  either  from  memory 
or  inspection,  the  true  root  is  obtained  more  easily  and  more  quickly 
than  by  the  use  of  logarithms,  and  the  operator  is  made  independent 
of  tables,  which  are  not  always  available  for  reference. 

The  practical  utility  of  this  rule  in  questions  of  many  periods,  is 
shown  by  there  being  no  necessity  for  prosecuting  the  division  of  large 
numbers  beyond  two  or  three  quotient  figures  in  each  trial.  (See  ex- 
ample 8.) 

The  process  is  based  upon  the  slow  increase  of  the  root  compared 
with  the  expansion  of  the  number  raised  by  any  power;  and  the  error 
of  supposition  in  the  trial  root  is  compensated  by  the  mean  taken  (see 
examples  1,  2)  where  the  trial  roots  are  purposely  taken  wide  of  the 
apparent  roots  to  show  how  quickly  they  converge  to  the  true  root. 

Rule  for  the  Extraction  of  the  Roots  of  AU  Powers. 

1st.  Divide  the  given  number  by  the  trial  root  passed  to  the  next 
less  power.  To  the  quotient  add  the  trial  root  multiplied  by  the  index 
of  the  next  less  power,  and  divide  the  sum  by  the  index  of  the  given 
power  for  a  new  trial  root,  with  which  repeat  this  simple  operation,  if 
necessary : — 

Example,  merely  to  show  the  process  : — 

Find  the  cube  root  of  8,  using  its  true  root,  2,  for  a  trial  root : — 
2  (t.  e.  raised  by '  next  less  power  to  the  cube),  4)8 

2  {see  note.) 
Add  2  (the  trial  root  x  by  next  less  power  2),        4 

-4-  by  given  power,  the  cube,  8)6 

2  True  root. 
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NoTB. — ^The  tnie  root  and  the  trial  root  need  not  necessarily  agree; 
bat  irhen  they  do,  or  when  the  trial  root  and  the  first  quotient  are 
alike,  the  tme  root  is  found  without  proceeding  further ;  also  when 
the  root  repeats  itself  in  the  second  operation  it  is  the  true  root.  (See 
Example  1.)  exahplbs. 

1st.  find  ^  of  125,  assuming  4  for  a  trial  root. 

4»= 16)125 

7-81  +  8  =  »)15-81 


6-27  New  root. 
Here  we  learn  that  it  is  nearer  the  .5  found  than  the  4  assumed ; 
then  try  5.  5*— 25)125 

5  The  true  root  at  once. 
But  with  4-9  or  5-1  :— 


4-9»  =  2401)125 


+5-2 
—9-8 

8)15. 


6-l»)125 


4-8  — 
10-2  + 


/  Root  repeats  with  \ 


8)150 


6*     1  either.  J         5* 

2d.  Find  ^  of  1728  by  trial  of  10, 11,  and  18. 
10»- 100)1728  +  20  -  »)87'28  -  12.42 
11» -121)1728 

148  +  22  -  »)36-3  =121 
18*- 169)1728 

10-22  +  26  =  »)36-22  =  12-07 
12»=  144)1728  -  12  True  root. 
8d.  Required^ of  10-978908978085048.  Try  either  2-1, 2-2, or 2-8, 
because  we  know  them  to  be  something  near  the  root  of  10.  Take  2-2. 
2-2»    4-84)10-97890(2-267 

4-4 


8)6-667 


2-222 
2-22    Try 


4-9284)10-9789089(2-22666 

4-44 


8)6-66666 


True  root 2-22222 

The  facilities  and  perfect  accuracy  of  the  rule  are  here  apparent. 
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SQUABB  ROOTS. 

The  extraction  of  the  square  root  is,  by  this  method,  a  question  of 
simple  division. 

4th.  Find  square  root  of  765626.     Try  860. 

86-0)765625(890 

860 


Let 


2)1750 

875  True  root. 

POBMXJLA. 

a  =  given  number  ^ 

h  =  trial  root  >  When  x^  —  a. 

x  =  true  root         J 


Then  x  ^m — I        ^    +6  (n — 1)  JNearly  or  quite. 


Ghables  Hoabb, 
Author  of  ^^  Mensuration  made  Easy/'  ftc. 


Manufa€twr$  of  Ean^  Hoof  and  Tortaue-^heU  ArUeks  fivm  Batp-' 

ingtf  Sauhdwty  and  Watte.* 

Horn,  as  a  raw  material,  is  possessed  of  many  qualities  which  would 
render  it  well  fitted  for  workmg  up  in  the  better  kinds  of  furniture 
and  cabinet  work,  were  it  not  that  it  is  limited  in  size  to  such  compara- 
tively small  plates  as  the  natural  animal  growth,  when  opened  out  flat, 
will  produce.  It  is  hard^and  very  durable,  whilst  it  works  easily  and 
is  of  great  cohesive  strength ;  being  capable  of  withstanding  a  tensile 
strain  of  from  12,000  to  16,000  pounds,  per  square  inch,  before  giving 
way.  It  is  also  capable  of  receiving  a  very  high  and  fine  polish  with- 
out the  aid  of  paste,  varnish,  or  other  foreign  matter.  Now,  if,  with 
all  these  qualifications,  we  could  <>btain  horn  in  plates  or  masses  of  su- 
perior size,  we  should  at  pnce  T)ring  the  material  into  wide  use  for  a 
multitude  of  purposes,  to  which,  at  present,  it  cannot  be  applied,  by 
reason  of  its  irregular  shape  and  diminutive  size.  Such  a  result  appears 
to  have  first  been  satisfactorily  obtained  by  Mr.  James  Macpberson, 
the  comb  manufacturer  of  Aberdeen.  This  gentleman  has  very  inge- 
niously discovered,  that  by  the  simplest  possible  process,  he  can  solid- 
ify the  raspings,  saw-dust,  and  other  waste  of  horns,  hoofs,  and  tor- 
toise-shell so  as  to  produce  large  plates,  sheets,  and  blocks  of  fine  solid 
horn.  He  has  also  found  that  by  a  generally  similar  course  of  proce- 
dure, he  can  solidify,  cement,  or  join  portions  of  his  raw  materials,  so 
as  to  secure,  not  only  an  increase  in  dimensions,  but  also  a  variety 
and  increased  beauty  of  efiect,  as  regards  color  and  fibre— as  when 

•l^ron  thrLond.-  Fn»ti«l  MMhank*!  ^oanal,  Jum^  UM. 


Manvfati^Tt  of  Hcm^  ^e.<,from  Baynngtj  ^c.  53 

two  kinds  of  horn,  or  horn  and  shell,  are  joined  together,  or  when  dif- 
ferently colored  portions  are  cemented  into  one  mass. 

In  preparing  a  slab  or  a  moulded  article  from  the  waste  material, 
Mr.  Macpherson  proceeds  by  primarily  placing  a  quantity  of  the  dis- 
integrated material,  well  cleansed  and  freed  from  grease  and  foreign 
matters,  in  a  pressing  cloth.  The  mass  so  bound  up,  is  then  soaked 
in  water,  which  may  either  be  boiling  or  have  been  previously  boiled, 
80  as  to  expel  the  air,  which  would  otherwise  interfere,  to  some  extent, 
with  the  cohesion  of  the  particles :  water,  in  which  is  dissolved  about 
one  ounce  of  lime  and  one  and  a  half  ounces  of  potash  to  each  three 
gallons,  is  the  best  suited  for  this  fluid  treatment.  The  moistening  so 
given  to  the  horn,  begins  the  process  of  decomposition,  thereby  cleans- 
ing the  surfaces  and  rendering  them  properly  fitted  for  uniting.  The 
moistened  and  partially  softened  mass  is  then  enclosed  in  a  preparatory 
mould,  heated  up  to  nearly  the  temperature  ordinarily  used  in  pressing 
and  moulding  articles  of  horn,  or  about  300^  Fahrenheit.  Pressure  is 
then  applied  to  the  mould,  so  as  to  expel  all  the  superfluous  moisture, 
and  bring  the  material  into  a  block  or  slab  of  nearly  the  size  and  shape 
of  the  article  wanted.  After  being  allowed  to  remain  in  the  mould 
for  a  few  minutes,  to  give  the  mass  firmness  and  consistency,  it  is  with- 
drawn, and  subsequently  placed  in  the  finishing  mould,  which  is,  of 
coarse,  of  the  exact  size  and  shape  of  the  article  to  be  made.  In  this 
stage  of  the  operation,  the  greatest  care  must  be  taken  to  secure  a 
fine  regular  heat,  just  as  if  the  article  were  to  be  pressed  and  moulded 
in  solid  horn,  as  at  present  practised.  The  mould  surface  must  be  free 
from  oleaginous  matter;  but  to  prevent  adhesion,  it  may  be  very  lightly 
touched  with  fine  grease.  In  this  moulding  operation,  the  block  may 
be  inlaid  with  metal  or  pearl  for  ornamental  work.  The  smaller  and 
finer  the  waste  dust  used,  the  finer  will  be  the  work ;  so  that  it  is  ad- 
visable to  preserve  the  finest  and  purest  material  for  the  surfaces,  whilst 
the  coarser  portions  are  kept  in  the  centre. »  Much  of  the  excellence 
of  the  work  pr6duced,  wUl,  of  course,  depen^upon  the  moulds  and  the 
pressure  used  in  working  them — as  a  pressure  of  from  3000  to  4000 
lbs.  per  square  inch  is  necessary  for  securing  the  due  solidification  of 
the  particles. 

From  60  lbs.  of  horn  saw-dust  or  shavings,  a  fine  slab  of  an  area 
of  12  square  feet,  and  three-fourths  of  an  inch  in  thickness,  suitable 
for  the  top  of  a  table,  can  be  produced^-of  course,  such  a  slab  may 
be  of  any  form  and  of  a  variable  thickness,  just  as  the  exigencies  of 
the  design  may  demand.  The  moulded  surfaces  are  perfectly  smooth, 
directly  from  the  mould;  but  the  polishing  is  an  after  process,  although 
the  dyeing  or  artificial  coloring,  when  that  is  required,  can  be  perform- 
ed simultaneously  with  the  actual  moulding — the  raw  materials  them- 
selves being  dyed  or  stained  prior  to  the  pressure  being  applied. 

The  same  general  principle  applies  also  to  the  cementing  or  junc- 
tion of  distinct  pieces  of  horn,  hoof,  or  tortoise-shell.  In  this  process, 
the  pieces  are  neatly  fitted  together,  and  then  moistened,  the  parts 
being  covered  over  with  paper  to  confine  the  water  and  steam,  and 
prevent  the  atmosphere  from  acting  upon  the  surfaces  at  the  instant 
of  cementation.    A  pair  of  tongs,  suitable-  for  grasping  the  scarfed 
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portions,  are  then  heated  to  the  proper  moulding  temperature,  and  the 
parts  grasped  therewith  are  then  placed  in  a  vice,  with  sufficient  squees- 
ing  force  upon  them  to  cause  the  work  to  extend  under  the  tongs. — 
The  work  is  then  left  until  it  is  cold,  when  a  perfect  joint  is  produced, 
the  whole  mass  being  homogeneous. 

The  simplicity  of  the  entire  process  is  a  great  feature  in  its  favor, 
and,  as  the  moulded  material  presents  all  the  appearance  of  real  solid 
horn,  with  many  artificial  beauties  which  that  material  does  not  pos- 
sess, it  is  reasonable  to  suppose  that  the  invention  will  work  a  consid- 
erable change  in  the  horn  and  collateral  manufactures.  One  pound 
weight  of  natural  horn,  contains  about  22  cubic  ins.  of  material,  and 
the  solidified  horn  is  of  about  the  same  density,  although  from  its  ap- 
pearance, and  we  have  several  samples  of  the  work  before  us,  the  ar- 
tificial substance  seems  even  more  dense.  It  never  becomes  fluid  during 
the  treatment  which  it  receives,  and  in  all  the  operations  of  bringing 
up  and  polishing  the  surface,  it  is  subject  to  all  the  conditions  and  laws 
affecting  the  natural  material  from  which  it  is  made,  when  in  its  origi- 
nal form;  the  only  difference  is,  that  the  new  material  is  fibreless,  there 
being  no  grain  in  it,  so  that  it  is  equally  strong  in  all  directions. 

Mr.  Macpherson  has  submitted  seven  of  his  early  samples  to  us. — 
One  of  these  consists  of  two  pieces  of  horn  cemented  together,  the  two 
being  chosen  of  very  dissimilar  colors,  and  set  with  their  natural  grains 
crossing  each  other,  so  a«  to  exhibit  the  accuracy  and  beauty  of  the 
junction  very  clearly.  Another  is  composed  of  two  pieces  of  hoof  aimi- 
iarly  cemented.  These  pieces  present  an  excellent  effect,  more  like 
tortoise-shell  than  ordinary  horn.  A  third  specimen  shows  what  can 
be  obtained  by  dyeing  the  dust  black  prior  to  the  first  moulding,  and 
then  inlaying  the  surface  with  silver,  in  the  after  moulding  process. 
The  other  samples  show  the  plain  moulded  saw-dust  prior  to  polishing 
— a  slab  of  moulded  shavings  dyed  in  the  first  process — a  slab  of  so- 
lidified horn  dust  as  taken  off  by  the  grind-stones  in  reducing  horn 
combs — ^and  a  highly  polished  slab  of  solidified  dust.  The  material 
seems  well  suited  for  ornamental  panels,  work-boxes,  dressing-cases, 
door-knobs,  and  other  articles  not  easily  made  out  of  natural  horn. 

As  to  the  labor  cost  of  producing  articles  from  the  artificial  materia], 
it  is  to  be  remembered  that  in  treating  ordinary  horn  or  hoof,  it  must 
be  all  dressed  clean  with  a  knife  before  it  can  be  put  into  a  mould,  and 
there  is  always  a  loss  of  material  of  from  25  to  50  per  cent,  of  the  whole. 
This  work  is  done  by  a  skilled  mechanic,  and  occupies  a  large  amount 
of  time.  On  the  other  hand,  the  waste  material  can  be  weighed  out 
to  the  exact  quantity  for  the  article  to  be  made,  and  no  loss  arises ; 
and  when  art^cial  coloring  is  necessary,  the  waste  can  be  all  dyed 
through  by  simple  immersion  in  the  boiling  dye  for  a  few  minutes,  whilst 
solid  horn  takes  some  hours  to  dye,  and  is  then  only  stained  on  the  sur- 
face. The  solid  tops  of  horn,  when  good,  sell  for  £30  a  ton ;  the  waste 
can  be  had  for  £6  or  £8  a  ton,  and  a  greater  relative  quantity  can  be 
turned  to  useful  account  from  the  waste  than  from  solid  horn.  The 
process  thus  affords  a  means  of  economically  working  up  what  is  other- 
wise a  cheap  waste  material,  of  which  many  hundred  tons  are  annuaUy 
produced  in  this  country. 
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New  Fkutie  Metallic  Alloy.* 

This  metallic  alloy,  which  has  been  discovered  by  M.  Gersheim,  not 
only  adheres  forcibly  to  other  substances  or  compositions,  such  as  glass 
and  porcelain,  but  serves  also  to  unite  them  in  the  same  way  as  mastic. 
After  ten  or  twelve  hours,  this  plastic  alloy  attains  a  hardness  which 
renders  it  capable  of  bearing  a  high  polish,  similar  to  silver  or  brass. 

In  preparing  this  alloy,  oxide  of  copper  is  reduced  by  means  of  hy- 
drogen, or  sulphate  of  copper  is  precipitated  with  zinc  parings.  By 
this  means  a  pure  copper  is  obtained,  twenty,  thirty,  or  thirty-six  parts 
of  which  are  taken  according  to  the  hardness  desired — the  more  copper 
in  the  alloy  the  greater  being  the  hardness  thereof.  This  is  moistened 
in  a  cast  iron  or  porcelain  mortar  with  concentrated  sulphuric  acid,  of 
a  density  of  1*85.  To  this  species  of  metallic  paste  are  added  seventy 
parts  by  weight  of  mercury — the  mass  being  kept  continually  stirred 
or  agitated.  When  the  copper  is  completely  amalgamated,  the  com- 
position is  washed  with  boiling  water  to  remove  the  sulphuric  acid ;  it 
may  then  be  left  to  cool,  and  ten  or  twelve  hours  will  be  sufficient  to 
render  it  hard  enough  to  bear  an  excellent  polish,  and  to  scratch  tin 
and  bone.  It  is  not  acted  upon  either  by  weak  acids,  alcohol,  ether, 
or  boiling  water;  and  its  density  remains  the  same  whether  it  is  plastic 
or  hard.  When  required  as  a  mastic,  it  may  at  any  time  be  reduced  to 
a  soft  and  plastic  condition  by  submitting  it  to  a  heat  of  about  375^ 
Centigrade,  and  working  it  in  an  iron  mortar,  heated  to  about  125^ 
Centigrade,  until  it  has  attained  the  malleability  and  consistency  of 
wax.  If  in  this  state  it  is  placed  between  two  metallic  surfaces  well 
freed  from  oxidation,  it  will  unite  them  so  perfectly  that  in  ten  or 
twelve  hours  afterwards  they  may  be  submitted  to  any  usage.  This 
composition,  in  a  soft  state,  may  also  be  poured  into  hollows,  into  which 
it  wUl  adhere  forcibly  after  it  has  hardened,  as  it  is  found  that  it  does 
not  shrink  in  changing  its  condition. 

The  peculiar  properties  of  this  alloy  admit  of  its  application  to  a 
great  variety  of  uses,  but  it  is  especially  useful  in  the  uniting  of  me- 
tallic surfaces  where  it  would  be  inconvenient  to  employ  heat  for  sold- 
ering or  brazing  the  parts.  Whilst  on  this  subject,  we  may  mention 
that  Professor  rettenkofer,  of  Munich,  discovered  a  sure  method  of 
preparing  the  amalgam  of  copper,  which  is  now  employed  by  dentists 
in  stopping  teeth,  as  far  back  as  1845. 


On  the  Specific  Gravities  of  Allay s.1[  By  F.  Cbacb  Calvert,  Ph.D., 
F.R.S.,  F.C.S.,  and  Richard  Johnson,  F.C.S.,  &c. 

The  study  of  alloys  and  amalgams  having  been  made  especially  with 
impure  or  commercial  metals,  the  results  obtained  have  been  such  that 
it  has  been  impossible  to  solve  the  important  question.  Are  alloys  and 
amalgams  chemical  mixtures  or  compounds  ?  It  is  with  the  hope  of 
throwing  some  light  on  this  subject,  that  we  have  for  the  last  two  years 

•  Vrom  the  PnettciU  M eobaiif«*s  Journal,  Not.  lUO. 

t  Vnm  tiM  I«iid.,  Xdin,  and  Dab.  Pbilowpbkal  llMg^  NoT^  18fi«. 
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been  engaged  in  examining  comparativelj  some  of  the  physical  pro- 
perties, such  as  the  conductibilitj  of  heat,  tenacity,  hardness,  and 
expansion  of  alloys  and  amalgams  made  with  pnre  metals,  and  in  mul- 
tiple and  equivalent  quantities,  as  follows : — 


1  Copper  and  1  Tin. 
1       "       and  2     " 
1       "       and  3     " 
1       "      and  4    " 
1       ••      and  6    *« 


1  Tin  and  8  Copper. 
I     *«    and  3 
1     **    and  4 
1     •<    and  6 


(« 


<• 


By  this  method  we  have  succeeded  in  ascertaining,  first,  the  influence 
which  each  additional  equivalent  quantity  of  a  metal  exerts  on  another; 
secondly,  the  alloys  which  are  compounds  and  those  which  are  simple 
mixtures ;  for  compounds  have  special  and  characteristic  properties, 
whilst  mixtures  participate  in  the  properties  of  the  bodies  composing 
them.  This  method  of  investigating  alloys  and  amalgams  has  enabled 
us  to  ascertain  which  metals  combine  together  to  form  definite  com- 
pounds, and  those  which,  when  melted  together,  only  form  mixtures. 
Thus,  for  example,  bronze  alloys  are  definite  compounds,  for  each  alloy 
has  a  special  conductibility  of  heat.     Thus  the  alloy. 


Obtained. 

CalenUtad.^ 

mHiBreDoe. 

Sn  Cu' 

• 

13-65 

19-87 

6-22 

8n  Cu* 

16-75 

21-37 

662 

8n  Cq« 

• 

4-96 

21*88 

16*92 

6n  Cu* 

6*60 

22-50 

15*90 

lame  alloys  have  a  specific  gravity  of  their  own. 

Thus: 

Obtained. 

Calenlated.* 

IMffBranoe. 

8n  Ca> 

• 

8-533 

8*059 

0-474 

8n  Cu* 

8-954 

82ud 

0-756 

8n  Cu« 

. 

8-948 

8*306 

0-642 

8a  Cu> 

8-965 

8*374 

0*591 

The  same  fact  is  also  observed  in  the  expansion  or  contraction  of 
these  alloys.  Whilst,  on  the  contrary,  the  alloys  of  tin  and  zinc  be- 
ing mixtures,  conduct  heat,  have  a  specific  gravity,  and  expand  accord- 
ing to  theory,  or  the  proportion  of  tin  and  zinc  which  compose  each 
alloy.     Thus  for  heat : — 


ObUined. 

CalonUted.* 

DIir«renoe. 

Zn  Sn* 

15*15 

14-90 

0-25 

Zn  Sn 

1600 

15*80 

0*10 

Zii*  8a 

16*65 
Specific  Gravity. 

1695 

0*30 

Obtained. 

QOeaUted.* 

IMflereiioo* 

Zn  Sn* 

7*274 

7*193 

0*081 

Zn  Sn 

7-262 

7*134 

0*128 

Zn>  Sn 

7-188 

7*060 

0*128 

We  shall  divide  our  researches  on  the  specific  gravity  of  alloys  and 
amalgams  under  two  heads :  first,  those  which  have  a  higher  specific 
gravity  than  indicated  by  theory  ;  and  secondly,  those  which  have  a 
less  specific  gravity  or  expand. 

^  The  principle  upon  which  the  theoretical  oondaetihility,  upeotfle  graTltr,  and  expanflAn  are  ealealata^ 
!•  similar  to  that  followed  with  reepect  to  hardneaa,  for  which  see  page  4  ox  our  paper  **  On  naTdneM.** 
(Bee  Jow.  VcankUn  Ini.  presmt  Seriei^  VoL  zzxtU.  p.  199.) 
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1.  Alloys  irbicli  liaye  a  higher  specific  gravity  than  indicated  by 
theory.    Results : — 

Copper  and  Tin  {Bronze), 


1     tannlm  of  alloys  mnd  per  mniMgrm. 

OhtaiDMl. 

Caloalmted. 

• 

Dlfforenoe. 

^■®"*  {sn   9027J       •        • 

7-61T 

.   7'431 

0-086 

c-«^SL"J^:?5i'    • 

7-668 

7-462 

0H>96 

c-«^{^.-i$:?ii   •    • 

7-606 

.    7-614 

Qj092 

^•*^  ISn   78-79  J    ' 

7-738 

7-580 

0-158 

*^'*®"    ^8o  6602  J        •        • 

7-992    . 

7*805 

0*187 

o.|3rf  J8n  51-83) 
^^^      Co  4817  J    • 

8-538 

8*059 

0-474 

fieCnt  58n  88-21) 

8-954 

8*208 

0-746 

«-o«MS".2i:J?}  •   . 

8-948 

8*306 

0*(K2 

«-c..JS".^iSi-   • 

8*985 

8*874 

0*591 

^"^'•l  Cm  8482$       *        * 

8^32 

8-545 

0*287 

™*^*'   iCu8897  5    • 

8-828    . 

.   8^15 

0410 

8-798 

8*684 

0*169 

ft.«^58n     6-83  J 

8*820 

.   8-677 

0*143 

Copper  and  Zinc  {Brauy, 


Fononte  of  oIIojb  and  per  oontagM. 


ZoCu.|g„- 
ZoCujg- 

CmZa^l^" 


I  CaZo* 


82*96) 
17-06$ 
79-56  ) 
20-44  5  • 
74-48  ) 
25-52  > 
66-06) 
33-94  >  * 
49-32  ) 
50*68/ 
32-74  ) 
67  26{  ' 
24-64) 
75-86  > 
19*67) 
80*48)   ' 


Obtelned. 


{Co  16-30) 
)Zn  83-70) 


8-673 

8-453 

8-650 

8-387 

8*676 

8-290 

8-488 

8*129 

7-808 

8-319 

7*859 

7-489 

7-736 

7-334 

7-445 

7-237 

7449 

7-174 

Copper  and  Biamuth* 


DIfllBreBOi. 


0-220 
0-263 
0*286 
0-359 
0-511 
0  370 
0-401 
0-208 
0*268 


0«Bi 


I 


9*634        I        9-566        |        0-068 


Copper  and  Aniimony, 


Co  8b 


I        7*990        I        7*886 


I        0-604 
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Tin  and  Zinc, 


Vormoln  of  alloys  and  per  oentagea. 

Obtained. 

Calculated. 

DI0BraD09* 

^- «-•  S «» ?«-i»  i  •  • 

7-274 

7-193 

0-081 

^"^°    ten  64-40  5    •        • 

7-262 

7-134 

0-188 

^^^^\tvz\  •  . 

7-188 

.    7-060 

0-128 

«»--!ir6?.$5i  •    • 

7-180 

7-021 

0-160 

«»^-Mrn'.^:^i    •    • 

7-165 

6-993 

0-168 

«- ^-{  In  71-^3  i    .        . 

7-140 

6-974 

0-166 

«-^-il"„^ti^i  .  • 

7136 

6927 

0-208 

II.  Alloys  and  amalgams  having  a  less  specific  gravity,  or  which 
expand. 

Mercury  and  Tin, 


Fonnala  of  alloyi  ond  per  oentofei. 

Obtained. 

Oalonlated. 

Diflamioo. 

W-Rn   SHg  62-971 

^»  ®"   \  8n  37-03  J    '        • 

H«  8n.jH.  36-18  j    .        . 
H*«-iK6lJ.       • 

10-265 
9.814 
8-806 
8-610 
8-818 
8.161 

11-269 
10180 
0-668 
9-168 
8-885 
8-678 

1-004 
0-866 
0-768 
0-658 
0-678 
0-627 

Mercury  and  Biemuth. 


Formnln  of  aUoya  and  per  oentageo. 

Obtained. 

'    OalftnT*tffl. 

Diflbreuoo. 

H.B..5«/^»^:?^j .    . 

H.B.s«fjn?|.  • 

H«  Bi.  1  «f  •$:?i  j   .    . 

11-208 
10-693 
10-474 
10-360 
10-240 

11*638 

11-007 

10-704 

10-622 

10.410 

0-430 
0-814 
0-230 
0-178 
0-170 

Mercury  and  Zine. 

HgZn t      11-804        1      11-944        |        0-640 
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Antimony  and  BUmuthm 


VomolK  of  alloyi  and  per  eentagu. 

Obtainwl. 

Oyoolated. 

DiffBrenoa. 

R5  SM   $  Bi    34-81  ) 

^*®^  J8b   76*19$        •         • 

m  SM  S  Bi   29  30  I 
^'^  iBb  70-80J    •        • 

BI  SW  /  Bi  «6-48  \ 
®*®*^\8b   64-63;       •        • 

BiaM/^»   *^'2^\ 
*'*^\Sb  64-79/   •        • 

^^^    \&h  87-74/       •        • 

8h  Bit  /  S*»   *3  36 1  • 

®^  ^*    \  Bi   76-74  /   '        • 

g.  ^.,  fSb    16*8n 

***    IBi  83-19/       '        • 

-«   1,.^  J  8b    1317  I 

*  "*    I  Bi   86-83  5    •        ' 

^  ®*    J  Bi    8918  $        •        • 

7*371 
7-870 
7*561 
7*839 
8-364 
8*869 
9-095 
9-376 
9-369 

7*470 
7*606 
7-801 
8*103 
8*630 
9-077 
.  9-377 
9-391 
9*464 

0*301 
0-335 
0*340 
0*373 
0*368 
0*318 
0*183 
0*115 
0*095 

BUmuth  and  Zinc* 

BiZn          ....         1        9046        |        9-133        |        0-086 

Tin  and  Lead. 


lonnulA  of  illojs  and  per  oentegae. 

Obtained. 

Calculated. 

Diffetenoa. 

"®"^8n   73-97$       '         ' 

^®"  isn   69-43$ 
1,.  ft  .  5  Pb  86-99  ) 
^  ®°*  1  8n  68*01  $       •        • 

^^^'^'{sa  6318} 

Ph  fin  i  P**  ^3*78  I      •        • 
"*  ®"  1 8n  36-33  f 

S»J^|pb  77-89/       •        • 
ft^pi-iSn  15-91) 
®"^'^|Pb  84-09/ 

ftn  PM  /  8n  13^  ) 

^  ^  \  Pb  87*67  ;       •        • 

®»^**^tPb  89  80)    •        • 

8-093 

8*196 

8-418 

8*774 

9*468 

10*105 

10*431 

10-687 

10*761 

8-367 

8  648 

8*823 

9-232 

9-938 

10-525 

10*788 

10-927 

11*017 

0-254 
0*362 
0*405 
0*458 
0*480 
0-420 
0*863 
0-340 
0*366 
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\Lead  and  Antimony* 


Formalas  of  alloys  and  per  cenUgM. 

ObUined. 

CUenlatad. 

DifbrBBOft. 

®**  ^^*  {  Pb  88.98  }        •         • 

10-666 

10919 

0-363 

®^  ^***  {  Pb  86-62  }    •         • 

10-387    . 

.10-806 

0  4lt 

®^  ^^  \  Pb  82-80       •         • 

10-136 

10*629 

04931 

8bPb«|p^  76-32 

9-723 

.10-321 

0-IW» 

HKPW  |Sb   88-39  1 

^^^^  \vh  6161;  •      ' 

8-963 

0-624 

0-871 

^^^'^(Sb   65-47  f       ' 

8-330     . 

.  8959 

0-629 

^''^^^(Sb   66-14  f   • 

7-830 

8360 

0-686 

puou4iPb  28-64   . 

P*'®*'   (8b   71-36  5        •         • 

7-620     . 

.  8-069 

0-684 

^*'®''   (8b   75-69  f   •         ' 

7-432 

7*864 

0-422 

These  researches  reveal  two  important  facts :  first,  that  there  is  one 
metal  the  alloys  of  which  always  contract,  viz :  those  of  copper,  whilst 
all  the  amalgams  expand  or  have  a  less  specific  grayity;  secondly,  that 
the  maximum  expansion  or  contraction  of  alloys  and  amalgams  gen- 
erally occurs  in  tnose  which  are  composed  of  one  equivalent  of  each 
metal,  the  exception  beins  those  of  tin  and  cine.  But  this  arises  no 
doubt  from  the  fact  that  ail  the  alloys,  with  the  exception  of  the  lat- 
ter, are  compounds  and  not  mixtures. 

We  must,  in  conclusion,  draw  attention  to  the  extraordinary  con- 
traction or  expansion  that  some  of  these  alloys  experience.  Thus,  for 
example,  the  alloy  of  8  of  copper  and  1  of  tin : — 


Foand. 
8-964 


Odmitated. 
8*208 


0-746 


whilst  the  amalgams  of  tin  expand  to  nearly  the  same  extent,  as  shown 
by  these  results: — 

roQiid*  OdcaltleA. 


11*269 


1-004 


On  the  Coating  of  Engraved  Copper  Plates  hy  the  Galvanoplastie 

Proce$9.*    By  Dr.  H.  Meidinobe. 

The  extremely  remarkable  application  of  the  electrotype,  which  can- 
not fail  to  come  into  general  use  in  the  preparation  of  copper  plates, 
and  to  diminish  their  cost  considerably,  nas  recently  been  repeated  by 
a  Frenchman  of  the  name  of  Jacquin.    Several  years  affo  Prof.  Bott- 

S;er  showed  that  iron  could  be  easily  separated  by  the  galvanic  current 
rom  a  solution  of  1  part  of  ammonia  and  2  parts  of  sulphate  of  iron. 
It  then  presents  the  appearance  of  a  silver- white  speculum,  and  ad* 
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lieres  quite  firmly  in  thin  layers  upon  well-cleaned  metallic  enrfaeea  of 
copper,  brass,  &c. ;  but  a  thicker  deposit  separates  again  readily  on 
bending.  This  perfectly  pure  iron  precipitated  by  galvanism  possesses 
quite  different  physical  properties  from  that  obtained  by  the  process 
of  smelting,  which  always  contains  intermixtures,  although  often  in 
small  quantities,  of  foreign  bodies,  especially  carbon ;  that  obtained 
by  galvanism  is  as  hard  as  steel  and  as  brittle  as  glass.  Upon  this 
property  depends  Jacquin's  discovery,  which  is,  at  the  same  tune,  the 
first  technical  application  of  iron  deposited  by  galvanism. 

Engravings  on  copper  are  well  known  to  lose  greatly  in  sharpness 
uA  expression  after  the  first  few  hundred  impressions  have  been  worked 
off  (these  are  consequently  more  highly  prized  and  command  a  far  bet- 
ter price  in  the  market).  This  falling  off*  of  the  plates  is  due  to  the 
constant  friction  and  the  great  pressure  to  which  they  are  exposed,  by 
vbich  the  surface  of  the  plate  is  gradually  rubbed  away,  and  the  en- 
graving becomes  lighter  until  it  may  even  disappear  entirely. 

The  electrotype  has  indeed  already  enabled  us  to  make  any  number 
of  identical  copies  of  an  engraved  copper  plate ;  the  process  is,  how- 
ever, uncertain  in  unpractised  hands  and  rather  expensive ;  and,  more- 
over, an  electrotype  copy  of  a  copper  plate  will  only  furnish  a  far 
smaller  quantity  of  fine  impressions  than  the  original  plate  of  ham- 
mered copper,  as  its  surface  is  much  more  easily  worn  away.  For  this 
reason  there  is  no  doubt  that  Jacquin's  method  of  treating  the  surface 
of  the  original  plate  itself  in  so  simple,  certain,  and  cheap  a  way,  to 
enable  it  to  furnish  an  almost  unlimited  number  of  equally  gooa  im- 

?re8sions,  must  be  exceedingly  welcome  to  all  copper-plate  engravers, 
'bis  process  consists,  in  brief,  in  coating  the  plate  when  completed 
with  a  very  thin  layer  of  galvanoplastic  iron.  In  consequence  of  its 
extraordinary  hardness,  the  latter  undoubtedly  resists  wear  much  bet- 
ter than  the  soft  copper ;  and  even  should  it  suffer  in  the  course  of 
working,  or  become  detached  in  spots,  there  is  nothing  to  prevent  the 
rest  of  the  iron  from  being  removed  entirely  by  means  of  dilute  sul- 
pbnric  acid  without  the  least  injury  to  the  copper  plate,  which  may 
then  be  furnished  with  a  new  coating  in  the  galvanic  bath. 

In  order  that  the  operation  may  be  successful,  some  precautions 
must  be  observed.  As  in  all  cases  where  a  galvanic  deposit  is  to  ad- 
here firmly  to  a  metallic  ground  (as  in  gilding  and  plating,  coppering 
sine  and  iron,  Ac),  a  perfectly  clean  surface  must  be  offered  to  the 
deposit  of  iron ;  the  engraved  copper  plate  must  not  be  in  the  least 
greasy  or  oxidised.  The  grease  which  may  be  produced  upon  it  by 
mere  contact  with  the  fingers,  is  best  removed  by  means  of  a  little  so- 
Intion  of  caustic  alkali;  a  solution  of  carbonate  of  soda  may  also  fulfil 
the  object.  To  remove  oxide,  the  plate  is  immersed  in  dilute  sulphuric 
aeid,  so  that  at  last  it  appears  perfectly  bright.  It  is  then  washed 
with  water,  and  put  immediately  into  the  iron-bath.  Here  it  is  at^ 
tached  to  the  negative  pole  by  means  of  a  copper  wire,  and  opposite 
to  it,  at  a  uniform  distance  of  half  an  inch  to  one  inch,  is  placed  a 
plate  of  iron  of  the  same  size  united  with  the  positive  pole.  By  mcaua 
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of  a  poirerful  battery  (which,  however,  miut  never  give  rise  to  the 
formation  of  bubbleB  of  hydrogen  on  the  copper  plate),  a  perfectly 
uniform  coating  of  bright  iron  is  obtained  in  a  short  time,  from  5  min- 
utes to  a  quarter  of  an  hour.  The  prepared  plate  is  then  very  quickly 
washed  with  pure  water,  and  afterwards  with  a  solution  of  carbonate 
of  soda,  dried  with  a  fine  cloth,  and  finally  rubbed  with  a  little  oil  or 
some  other  fatty  matter  in  order  to  prevent  any  injurious  efiects  of  air 
^  and  moisture;  in  fact,  the  plate  is  now  treated  just  like  an  engraved 
steel  plate,  which  it  exactly  resembles.  The  excess  of  ink  is  said  to 
rub  off  the  surface  of  the  iron  much  more  readily  than  off  copper,  so 
that  the  work  of  the  printer  is  shortened  by  about  half  the  time,  in 
other  words,  twice  as  many  impressions  may  be  obtained  in  the  same 
time.  If  this  prove  true,  it  forms  a  further  and  very  valuable  advan- 
tage of  the  new  process. 

As  regards  the  composition  of  the  saline  bath,  the  author  still  con- 
siders the  method  described  by  B5ttger  as  the  best.  The  preparation 
of  the  bath  by  Jacquin's  method,  by  means  of  the  electrical  current 
itself,  by  dissolving  an  iron  plate  connected  with  the  positive  pole  in 
the  solution  of  muriate  of  ammonia,  is  tedious,  expensive,  and  inadmis- 
sible  even  upon  theoretical  grounds.  The  bath  is,  therefore,  made  with 
2  parts  of  commercial  sulphate  of  iron  and  1  part  of  muriate  of  am- 
monia, which  are  mixed  together  and  treated  with  water  until  the 
whole  is  dissolved;  2  pounds  of  sulphate  of  iron  and  1  pound  of  mu^ 
riate  of  ammonia  require  about  4  litres  of  water,  when  the  solution 
amounts  to  not  quite  5  litres.  If  the  solution  is  to  be  employed  di- 
rectly, it  must  be  previously  boiled  with  fragments  of  iron  plate  (or 
nails),  in  order  to  convert  any  peroxide  of  iron  that  may  be  contained 
in  the  sulphate  into  protoxide,  as  the  former  would  injure  the  deposit 
of  iron.  The  same  end  is  attained  by  leaving  the  solution  for  several 
days  in  contact  with  metallic  iron  in  closed  vessels.  It  is  also  neces- 
sary after  use  to  preserve  the  solution  in  such  a  way  that  it  may  not 
readily  combine  with  oxygen.  The  sign  of  its  goodness  is  its  pale 
green  color ;  it  must  on  no  account  possess  any  yellowish  tingle.  The 
formation  of  yellowish-brown  or  even  black  flakes  in  the  solution  dur- 
ing the  operation  cannot  be  entirely  prevented;  they  are  separated  by 
filtration  when  convenient,  but  have  no  unfavorable  influence  upon  the 
formation  of  the  deposit  of  iron,  if  the  copper  plate  be  moved  slowly 
to  and  fro  in  the  bath. 

The  best  form  of  cell  for  the  decomposition  is  a  wooden  trough,  of 
the  length  and  depth  of  the  copper  plate,  and  about  2  inches  clear  in 
width ;  it  should  be  coated  internally  with  wax  or  pitch.  If  the  iron 
plate  which  serves  as  the  positive  pole,  and  which  dissolves  during  the 
operation  in  the  same  proportion  that  the  iron  is  deposited  upon  the 
copper  plate,  and  thus  keeps  the  bath  in  a  proper  state,  be  fixed  to 
one  wall  of  the  trouffh,  it  leaves  sufficient  space  to  allow  the  copper 
plate  to  be  slightly  vibrated.  Such  an  arrangement  is  to  be  preferred 
in  this  case  to  the  employment  of  a  flat  trough,  which  is  aavantage- 
ously  used  in  the  preparation  of  thick  copper  plates. 

Danieil's  battery  produces  a  sufficiently  strong  ourrent  for  the  de- 
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eompoBition  of  the  solution  of  iron,  if  the  negative  excitant  (the  cop- 
per cylinder  Bnrrounding  the  zinc)  possesses  about  the  same  amount 
of  surface  as  the  engraved  copper  plate.  If  the  latter  be  very  large, 
two  or  three  Daniell's  elements  may  be  employed. — Dingier' s  Poljf^ 
ieehn.  Journal^  oliL  p.  859. 


On  the  Resietanee  nf  Glass  Globes  and  Cylinders  to  collapse  from  ex- 
ternal pressure^  and  on  the  Tensile  and  Compressive  Strength  of 
various  kinds  of  Glass.  By  Willum  Fairbaibn,  Esq.,  C.  E., 
F.  R.  S.,  and  T.  Tatb,  Esq.,  F.  R.  A.  S.— Received  May  3,  1869. 

[  rrom  the  ProoBedioip  of  the  Boyal  Sodety,  No.  S&.  ] 

The  researches  contained  in  this  paper  are  in  continuation  of  those 
upon  the  Resistance  of  Wrought  Iron  Tubes  to  collapse,  which  have 
been  published  in  the  "  Philosophical  Transactions  "  for  1858.*  The 
results  arrived  at  in  those  experiments  were  so  important  as  to  suggest 
farther  inquiry  under  the  same  conditions  of  rupture  with  other  mate- 
rials ;  and  glass  was  selected,  not  only  as  diflfering  widely  in  its  physi- 
cal properties  from  wrought  iron,  and  hence  well  fitted  to  extend  our 
knowledge  of  the  laws  of  collapse,  but  because  our  acquaintance  with 
its  strength  in  the  various  forms  in  which  it  is  employed  in  the  arts 
and  in  scientific  research  is  very  limited.  To  arrive  at  satisfactory 
conclusions,  the  experiments  on  this  material  were  extended  so  as  to 
embrace  the  direct  tenacity,  the  resistance  to  compression,  and  the 
resistance  to  bursting,  as  well  as  the  resistance  to  collapse. 

The  glass  experimented  upon  was  of  three  kinds : — 


Specific  grayitj 

Best  flint  gUw, 

30782 

Common  green  glut. 

8-62S4 

Extra  white  crown  gIaM»      . 

2-4504 

Tenacity  of  Glass. — ^For  reasons  detailed  by  the  authors,  the  ex- 
periments upon  the  direct  tenacity  of  glass  made  by  tearing  specimens 
asunder  are  less  satisfactory  than  those  in  the  rest  of  the  paper ;  and 
it  is  ar^ed  that  more  reliance  is  to  be  placed  upon  the  tenacity  de- 
daced  from  the  experiments  on  the  resistance  of  globes  to  bursting  in 
which  water-pressure  was  employed,  than  upon  the  tenacity  obtained 
directly  by  tearing  specimens  asunder.  The  results  obtained  by  the 
latter  method  give  the  following  mean  results : — 

Tenacity  per  square  inch  in  pounds. 

Flint  glaw,  •  .  2413 

Green  glsM*  •  •  2896 

Crown  glass,  •  2346 

Resistance  of  Glass  to  Crushing, — The  experiments  in  this  section 
were  made  upon  small  cylinders  and  cubes  of  glass  crushed  between 
parallel  steel  surfaces  by  means  of  a  lever.  The  cylinders  were  cut  of 
the  required  length  from  rods  drawn  to  the  required  diameter,  when 
molten,  and  then  annealed,  in  this  way  retaining  the  exterior  and  first 
cooled  skin  of  glass.    The  cubes  were  cut  from  much  larger  portions, 

*  Sm  Jovm.  Frank.  Isst^  proitnt  series,  toL  zzztl,  pp.  146  and  S87. 
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and  were  in  consequence  probably  in  a  less  perfect  condition  as  regards 
annealing.  Hence,  as  might  have  been  anticipated,  the  resnlts  upon 
the  two  classes  of  specimens,  although  consistent  in  each  case,  differ 
widely  from  one  another. 

The  mean  compressive  resistance  of  the  cylinders,  varying  in  height 
from  1  to  2  inchef,  and  about  0*75  inch  in  diameter,  is  given  in  the 
following  Table : — 


Detcriplion  of  glaBs. 

Height 

of 

cylinder 

in  inches. 

Mean  crashing  weight 
per  square  inch. 

Mean  crushing  weight 
per  square  inch. 

in  pounds. 

in  tons. 

in  pounds. 

in  tons. 

Flint  glass,  .    •    < 

1*0 
1-5 
20 

29,168 
20,775 
32,803 

13-021 

9-274 

14-644 

[27,582 

12*313 

Green  glass,  •    •    < 

1*0 
1-5 
2*0 

22,583 
35,029 
38,105 

10  081 
15*628 
16*974 

>  31,876 

14*227 

Crown  glass,     .  -t 

1*0 
1-6 

23,181 
38,825 

10*348 
17-332 

\  31,003 

13840 

The  specimens  were  crushed  almost  to  powder  by  the  violence  of 
the  concusssion ;  it  appeared,  however,  that  the  fracture  occurred  in 
vertical  planes,  splitting  up  the  specimen  in  all  directions.  Cracks 
were  noticed  to  form  some  time  before  the  specimen  finally  gave  way; 
then  these  rapidly  increased  in  number,  splitting  the  glass  into  innu- 
merable prisms,  which  finally  bent  or  broke,  and  the  specimen  was 
destroyed. 

The  following  Table  gives  the  results  of  the  experiments  npon  the 
cut  cubes  of  glass : — 


Mean  resistance  to  crushing 

in  pounds. 

in  tons. 

Flint  glass,    .    . 
Green  glass,    • 
Crown  glass, 

13,130 
20,206 
21,867 

6*861 
9*010 
9-762 

Hence,  comparing  the  results  on  cylinders  with  those  on  cubes,  we 
find  a  mean  superiority  in  the  former  case  in  the  ratio  of  1*61  :  1,  due 
to  the  more  perfect  annealing  of  the  glass. 

On  the  Resiitance  of  Glass  Globes  to  Internal  Pressure. — In  these 
experiments  the  tenacity  of  glass  is  obtained  by  a  method  free  from 
the  objections  to  that  before  detailed.  Glass  globes,  easily  obtained 
of  the  requisite  sizes,  in  a  nearly  spherical  form,  were  subjected  to  an 
internal  pressure  obtained  by  means  of  a  hydraulic  pump,  uniformly 
and  steadily  increased  till  the  globe  gave  way.  The  lines  of  fracture 
radiated  in  every  direction  from  the  weakest  part,  passing  round  the 
globe  as  meridians  of  longitude  and  splitting  it  up  into  thin  bands, 
varying  from  ^^th  to  |th  of  an  inch  in  breadth* 
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The  following  Table  gives  the  results  of  the  experiments  on  the 
resistance  of  glass  globes  to  internal  pressure : — 


DeacripUon  of  irlaM. 

Diameters. 

Thickness. 

Bursting  pressure 
per  square  inch. 

Flint  gUis,    •       \ 

V 

Inches. 
4*0x3*98 
40X3*98 

40 
4-6  X  4-66 
51X6-12 

6-0 

Inches. 
0024 
0026 
0*038 
0060 
0*058 
0059 

Pounds. 

84 

93 
160 
380 
184 
152 

Green  glass,    .     •< 

4-95x500 
4*95x6  00 
4  00x4*05 
4*00x403 

0022 
0*020 
0*018 
0*016 

90 
85 
84 
82 

Crown  glass,  >     X 

V 

4-2  X4*35 
4*05x4-2 
5-9  X5-8 
6-0  X6-a 

0  025 
0021 
0016 
0  020 

120 

126 

69 

86 

The  formnla  which  expresses  the  relation  of  the  bursting  pressure 
to  the  thickness  and  diameter  of  the  globe,  is— • 


a  T 


where  a  =  the  longitudinal  sectional  area  of  the  material  in  square 
inches,  that  is  in  the  line  of  rupture  or  line  of  minimum  strength ; 
A  =  the  longitudinal  sectional  area  of  the  globe  in  square  inches;  and 
T  =  the  tenacity  of  the  glass  in  pounds  per  square  inch.  Hence,  from 
the  above  experiments  we  deduc< 


Founds. 

T  B  4200  for  flint  glass, 
^  4800  for  green  glass, 
■B  6000  for  crown  glass^ 


5000 


mean  tenacity  of  glass. 

Here  the  mean  tenacity  is  nearly  twice  that  obtained  in  the  experi^ 
ments  upon  thick  bars ;  a  result,  which  perhaps  corresponds  with  thp^ 
difference  between  the  crushing  strength  of  cylinders  and  cubes,  and 
is  largely  attributable  to  the  condition  of  annealing. 

On  the  Resistance  of  Glass  Globes  and  Cylinders  to  an  External 
Pressure. — The  manner  of  conducting  these  experiments  did  not  differ 
in  any  essential  detail  from  that  pursued  in  the  experiments  upon 
wrought  iron.  The  globes  and  cylinders,  after  having  been  hermeti- 
cally sealed  in  the  blow-pipe  flame,  were  fixed  in  a  wrought  iron  boiler 
communicating  with  a  hydraulic  pump.  In  this  position  an  increasing 
pressure  was  applied  until  the  globes  broke,  the  amount  of  pressure  at 
the  time  being  noted  by  means  of  a  Schftffer  pressure  gauge.  During 
the  collapse  the  tubes  were  reduced  to  the  smalleat  fragments,  so  that 
no  indication  of  the  direction  of  the  primary  lines  of  fraeture  could  bo 
discovered.  a* 
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The  following  Table  contains  a  summary  of  the  results  on  glass 
globes  subjected  to  an  external  pressure : — 


Description  of  glass. 

Diameters. 

Thickness. 

Uol lapsing  pressure 
per  square  inch. 

Flint  Gla«»      .     * 

V 

Inches. 
605X4*76 
6  09X4  7 
4*95X4*72 

60 
8*22X7*45 
8*2  X7-2 
8  2   X7*4 
4*0  X3*96 

4  0 

6*0 

Inches. 
0-014 
0*018 
0022 
0*020 
0010 
0012 
0*016 
0*024 
0  025 
0H)59 

Pounds. 
292 
410 
470 
475 
36 
42 
60 
(900») 
(900«) 
(1000*) 

Green  glass,     .    • 

60  X5-02 

00125 

212 

*  TtiflM  globes  remained  unbroken. 

The  following  Table  contains  a  similar  summary  of  the  results  upon 
cylindrical  vessels : — 


Description  of  glass.     Diameters. 

Length. 

Thickness. 

Collapsing  pressure 
per  square  inch. 

Incheh. 

Inches. 

Inches. 

Pounds. 

^ 

809 

140 

0024 

84 

808 

140 

0032 

103 

3*24 

14-0 

0042 

176 

4*06 

70 

0034 

202 

Flint  glass,      .     - 

4*05 
4  06 

7*0 
13*8 

0*046 
0*043 

380 
180 

402 

13*8 

0*064 

297 

8*98 

14*0 

0*076 

382 

4*05 

7*0 

0  079 

(600t) 

t  Bemained  unbroken. 

The  paper  includes  an  investigation  of  the  laws  of  collapse  as  ex- 
hibited in  these  results,  and  the  following  general  formula  are  obtained : 

A:*'4 
For  glass  globes,         .        .        P  =  28,300,000  x  -35, 

740,000  x^, 


For  glass  cylinders, 


D  L 


where  p^the  coUapsbg  pressure  in  pounds  per  square  inch ;  Ar>a  thick- 
ness in  inches ;  D  and  La>  diameter  and  length  respectively  in  inches. 

These  are  the  general  formulae  for  glass  vessels  subjected  to  an  ex- 
ternal pressure,  and  the  latter  is  precisely  similar  to  that  found  for 
sheet  iron  cylinders. 

Tra'Mfow%^  Strength  qf  CHasB. — The  authors  derive  the  general  for- 
mula 

w-SUOx?^, 

where  w  =  breaking  weight  in  pounds,  Xaaarea  of  transverse  section, 
D  =  depth  of  section,  Z«b length  between  supports; — to  express  the 
transverse  strength  of  a  rectangular  bar  of  glass  supported  at  the  ends 
and  loaded  at  the  middle. 
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Tinned  Lead  Tuben.* 

The  aatfaorities  of  Paris  have  prohibited  the  employment  of  lead 
for  tabes  intended  to  convey  beer  or  water  for  drinking  purposes.  M. 
8ebille,  of  Nantes,  has  invented  an  ingenious  process  for  tinning  lead 
tabes  inside  or  out,  or  both,  Trhich,  from  the  specimens  exhibited,  ap- 
pears eminently  successful,  and  which  has  the  merit  of  cheapening  the 
article,  by  reason  of  the  superior  resisting  power  of  the  tin  permitting 
the  diminution  of  the  leaden  tube  by  about  one-tenth  of  the  ordinary 
thickness  of  metal.   Tinned  lead  tubes  have  been  found  to  possess  suf- 
ficient rigidity  to  allow  of  their  being  worked  and  bent  without  bulg- 
ing inwards  and  flattening.  Taking  500  metres  of  ordinary  lead  tubing, 
mixed  gauges,  the  weight  will  be  2460  kilos. ;  and  at  70  francs  the  10 
kilos.,  the  cost  will  be  1722  francs.    Five  hundred  metres  of  the  new 
tinned  lead  tubing,  by  reason  of  the  reduction  in  the  thickness  of  me- 
tal, will  weigh  2214  kilos.,  which,  at  76  francs  the  hundred  kilos.,  will 
make  the  cost  1682  francs,  or  89  francs  less  for  a  less  destructible  and 
stronger  article.    The  machinery  and  process  of  manufacture  are  as 
follows : — The  molten  lead  is  run  by  a  side  opening  into  a  cast  iron 
vertical  cylinder  situated  above  the  piston  of  an  hydraulic  press.    The 
cylinder  is  closed  at  top  by  a  cover  having  an  opening  of  the  diameter 
required,  and  in  the  centre  of  which  is  placed  a  mandril  or  core.    The 
lead  is  allowed  to  solidify,  that  is  to  say,  to  fall  to  a  temperature  of 
from  482®  to  518®  Fah.,  at  which  it  is  kept  by  heat  applied  to  the  out- 
side of  the  cylinder.   When  this  temperature  is  reached,  the  hydraulio 
press  is  set  working,  and  the  lead  expelled  through  the  annular  open- 
ing in  the  cover;  the  mandril  in  the  centre  of  the  opening  is  provided 
on  its  circumference  with  four  knives,  which  scrape  the  interior  sur- 
faces of  the  lead.   On  leaving  the  annular  opening,  the  lead  comes  into 
contact  with  moltetn  tin,  which  penetrates  into  its  pores,  and  is  firmly 
attached  to  its  whole  surface.   As  tin  melts  at  446®  Fah.,  the  lead  pos- 
sesses sufl&cient  heat  to  keep  the  tin  always  fluid.    A  ring  on  the  ex- 
terior or  sphere  in  the  interior  of  the  tube,  fixed  where  it  leaves  the 
machine,  regulates  the  thickness  of  the  tin  coating  and  smoothes  its 
surface.    The  reason,  it  may  be  remarked,  of  the  tin  attaching  itself 
to  the  lead  without  the  previous  use  of  a  mordant  is,  that  the  knives 
clean  the  surface  which  comes  in  contact  with  the  tin  before  it  can  be 
ikcted  upon  by  the  atmosphere.    The  gas  and  water  companies  in  the 
French  towns  use  M.  S6bille's  tinned  lead  tubes  to  the  exclusion  of  all 
others,  on  account  of  their  economical  and  sanitary  advantages. 


Condensed  Alstraet  of  a  firet  eet  of  Eo^perimenUj  by  MesMrs.  Robert 
Napier  and  SonSj  on  the  strength  of  Wrought  Iron  and  SteeL'f  By 
W.  J.  Macquorn  Rankotb,  G.E.,  LL.D.,  F.B.S. 

The  experiments  to  which  this  abstract  relates  form  the  first  set  of 
ft  long  senes  now  in  prooress  by  Messrs.  Robert  Napier  and  Sons;  the 
details  being  conducted  by  their  assistant,  Mr.  Kirkcal^.    The  whole 

fto  London  CtT.  Sag.  aBAANh.Jow,Oat»  ISM.  flbld. 
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results  are  now  in  the  coarse  of  being  printed  in  extenno  for  publica- 
tion in  the  Transactions  of  the  Institution  of  Engineers  in  Scotland ; 
but  some  time  must  elapse  before  they  can  appear,  owing  to  the  great 
volume  of  the  tables  and  the  number  of  particulars  which  they  giye. 
The  present  abstract  is  all  that  it  has  been-found  practicable  to  pre- 
pare in  time  for  the  meeting  of  the  British  Association ;  and  notwith- 
standing its  brevity  and  extreme  condensation,  it  is  believed  that  the 
results  which  it  shows  will  be  found  of  interest  and  importance.  It 
gives  the  tenacity,  and  the  ultimate  extension  when  on  the  point  of  being 
torn  asunder,  of  the  strongest  and  the  weakest  kinds  of  iron  and  steel 
from  each  of  the  districts  mentioned.  Each  result  is  the  mean  of  four  ex- 
periments at  least,  and  sometimes  of  many  more.  The  detailed  tables^ 
now  being  printed,  will  show  many  more  particulars ;  and  especially 
the  contraction  of  the  bars  in  transverse  area  along  their  length  gen- 
erally, owing  to  the  ^'drawing  out,"  and  the  still  greater  contraction 
at  the  point  of  fracture.  The  experiments  now  complete  were  all  made 
with  loads  applied  gradually.  Experiments  on  the  efifect  of  suddenly 
applied  loads  are  in  progress. 

Tabli  a.     Iron  Bars, 


Tenacity  in  lbs. 
per  sq.  in. 

UUioMte  exten- 
sion indecimaU 
of  length. 

Yorkshire,  stroogest 
•<          weakest 

**         (forged)             •                •                • 
Staffordshire  strongest 
•*              weakest 
West  of  Scotland,  strongest 
•<                  weakest 
Sweden,  strongest 

**        weakest               •                •                • 
Russia,  strongest        .                • 

'•      weakest                •               •               » 

628S€ 
60076 
S639« 
i2231 
5671& 
64795 
66655 
4823» 
4765& 
56S0& 
49564 

0256 
0-205 
0-202 
0*222 
0-22.^ 
0-173 
0191 
0-264 
0-278 
0  153 
0-133 

Table  B.   Ir6n  PkUt». 

Yorkshire,  strongest  lengthwise 
'*             weakest            '* 
**         strongest  crosswise          . 
«         weakest          " 

5606fr 
530OO 
6051& 
46221 

0^141 

0-133 
0-093 
•  076 

iVi»fe.— The  strongest  lengthwise  is  the  weakest  crosswise,  and  nV 

Tablb  C.    Stttl  Bart. 

X  verta. 

Steel  for  tools,  rirets,  dbc,  strongent 
"                  **                   weakest 
'<    for  other  parpoees,  strongest                     • 
"                   *•                weakest 

132909 

101151 

92015 

71486 

0  054 
(►106 
0-153 

Tabls  D.    Steel  Plate$. 

Strongest  lengthwise        • 
Weakest          «          . 
Strongest  crosswise 
Weakest        '<           . 

94289 
75694 
96308 
69082 

0-0571 
0*1982 
00964 
01964         1 

NoTB. — The  strongest  and  weakest  lengthwise  are  also  respective! j 
the  strongest  and  weakest  crosswise. 
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A  metallic  alloy  consisting  of  10  parts  of  copper,  10  parts  cast  iron, 
and  80  parts  of  zinc,  may  be  turned,  filed,  and  bored,  does  not  adhere 
to  the  moulds  in  casting,  and  retains  its  lustre  for  a  very  long  time  in 
moist  air. — Polytechnic  Centralblattj  1869,  p.  971. 

•  Tmoi  the  LoDd.  diemfaa  Gaietto,  No.  411. 
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Proceeding%  of  the  Stated  Monthly  Meetingy  December  15,  1859. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Grarrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Geographical  Society,  London, 
and  E.  S.  Philbrick,  Esq.,  Civ.  Eng.,  Boston,  Mass. 

Donations  to  the  Library  were  received  from  the  Royal  Geographical 
Society^  and  the  Royal  Astronomical  Society,  London ;  L.  A.  Huguet- 
Latour,  Esq.,  Montreal,  Canada;  the  Smithsonian  Institute,  Wash- 
ington, D.  C. ;  the  Boston  and  Worcester  Railroad  Co.,  Boston,  Mass.; 
the  Virginia  and  Tennessee  Railroad  Co.,  Lynchburg,  Virginia ;  J. 
Smith  Homans,  Esq.,  and  B.  F.  Isherwood,  Esq.,  Eng.  U.  S.  N.,  City 
of  New  York ;  the  Fulton  Institute,  Lancaster,  Penna. ;  A.  B.  Cooley, 
Esq.,  the  Hibernia  Fire  Engine  Co.,  No.  1.,  and  Prof.  J.  F.  Frazer, 
Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  December,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
mmntes. 

Thirty-seven  resignations  of  membership  in  the  Institute  were  read 
and  accepted. 

Candidates  for  iqembership  in  the  Institute  (9)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (17)  were  duly  elected. 

Nominations  were  made  for  Officers,  Managers,  and  Auditors  of  the 
Institute  for  the  ensuing  year. 

Reeolved: — That  the  polls  for  receiving  the  votes  of  the  members 
at  the  Annual  election  for  Officers,  Managers,  and  Auditors  for  the 
ensuing  year,  to  be  held  on  the  third  Thursday  of  January  next,  be 
opened  at  3^  o'clock  P.  M.,  and  closed  at  8  o'clock  P.  M. ;  and  that 
seven  members  be  appointed  by  the  President  to  receive  the  votes  and 
report  the  results  thereof. 

R.  Martin  sent,  through  the  Committee  on  Meetings,  a  sample  of 
his  patent  metallic  steam  packing.  It  consists  of  a  ribbon  of  woven 
hemp,  rolled  up  into  the  form  of  a  ring,  whose  inner  diameter  is  some- 
what greater  than  the  rod  intended  to  be  packed,  and  whose  outer 


70  Franklin  Imtitute, 

diameter  is  sufficient  to  fill  the  stuffing-box.  About  one-third  of  the 
ribbon  is  wound  up,  when  a  strip  of  prepared  gum,  sufficient  to  form 
a  complete  circle,  is  wound  in  with  the  coil;  then,  a  strip  of  wire  gauze 
is  placed  in  the  hole,  and  sewed,  at  its  lower  edge,  with  brass  wire  to 
the  hemp ;  when  the  top  edge  is  snipped  at  intervals,  turned  over  the 
flat  part,  and  the  then  outer  corner  of  the  coil,  when  the  winding  is 
resumed,  and  the  gum  enveloped  by  the  hemp ;  which,  when  all  wound 
has  its  end  sewed  to  the  body.  Several  of  these  rings  are  put  into 
each  stuffing-box,  and  they  may,  if  required,  be  cut  through  in  order 
to  get  them  around  the  rod,  though  it  is  preferable  to  keep  them  en- 
tire. The  gland  need  not  be  screwed  down  with  a  wrench,  there  being 
sufficient  power  in  the  fingers.  It  is  claimed  that  the  following  advan- 
tages belong  to  this  packing : — 1st,  A  clear  gain  of  power  from  re- 
duced friction.  2d,  It  will  not  groove  the  sliding  surface,  but  keep  it 
perfectly  smooth  and  bright.  8d,  Durability,  and  consequent  econo- 
my. That  put  in  use  has  shown  it  to  be  entitled  to  the  first  and  second 
claim ;  but,  the  length  of  time  it  has  been  in  operation  will  not  war- 
rant an  opinion  upon  the  merit  of  the  third  claim. 

Mr.  A.  F.  Porter,  the  manufacturer.  No.  420  Walnut  Sreet,  Phila- 
delphia, has  put  it  in  use  upon  several  engines  in  this  Oity,  and  with 
uniform  good  results. 

A  spirit  level  for  horizontal,  inclined,  and  vertical  operations,  was 
exhibited  by  the  Committee  on  Meetings.  It  consists  of  the  usual  tubes 
set  into  a  brass  piece  of  semicircular  shape,  which  is  contained  in  the 
block  or  main  piece,  also  of  brass.  The  block  on  the  bottom  part  is 
shaped  like  a  swallow's  tail,  with  a  flattening  of  the  point,  to  give  more 
bearing  surface.  The  semicircular  piece  moves  around  a  centre,  and 
has  its  periphery  graduated  so  that  any  number  of  degrees  may  be  set. 
The  use  of  the  swallow-tail  shape  is,  to  obtain  vertical  points  on  a  shaft 
by  placing  it  astride,  and  striking  a  vertically  sliding  centre  punch 
when  the  bubble  indicates  horizontality.  This  gives  the  starting  points 
for  key  seats  of  cranks,  when  intended  to  be  either  in  the  same  plane, 
or  any  required  angle  with  each  other.  The  instrument  is  nicely  fitted, 
and  will,  no  doubt,  prove  useful. 

Mr.  Robert  Street  exhibited  his  patent  Fluid  Gas  Lamp.  The  body 
of  this  lamp  is  of  the  usual  construction,  but  having  a  pipe  leading 
from  the  bottom  of  the  globe  containing  the  fluid  to  the  burner ;  within 
this  pipe  the  wick  is  placed,  which  reaches  to  the  bottom  of  the  burner; 
the  fluid  is  admitted  to  the  wick  by  a  stop-cock  which  regulates  the 
flow.  Attached  to  the  burner  is  a  mass  of  metal,  which  being  heated 
converts  the  fluid  into  a  gas  and  thus  passes  through  the  burner  and 
furnishes  the  light. 

Mr.  Thomas  E.  McNeill  exhibited  and  explained  a  model  of  his 
improved  Sleeping  Car  for  Railroad. 

Mr.  S.  W.  Hoffman  showed  to  the  meeting  a  model  of  his  improve- 
ment in  oiling  the  axles  of  railway  cars  and  other  carriages,  and  ex- 
plained its  mode  of  operation. 

Detailed  descriptions  of  Mr.  McNeill's  and  Mr.  Hoffman's  patent, 
will  be  published  in  a  future  number  of  the  Journal. 


71 


I 

e 

•§2 

^^ 

a1 


*  8 

4 


4 


ciTS 

■A   ^« 

^5 


I 

5J4 


3 

a": 


IS 


&6 


'^9 


3 


8^ - 


8 


m 


a 

o 
B 


5^r 


s 

i 


«  <  5 


'^  ri  f-«        «  |i^       ^^ 


1  -.^gi 


o  r  -r 


A 


?T"r'r'999'r''-«^"**'*'^'*5i-«MONi^r-ii-ii-^»-i 


sab*? 


I 


I 


• 

if 


^^ 


ltit^tUit^)ii^/i-^l ' 


*5  ^^ssscas 


«^5     . 


s 

r* 

6 


t 


a 

o 

fl. 


81  = 


S 


5 


l3g 


fl — J 


^ii 


«  f  9  9^«»-9  9'P9«>??S:9t<?'9  9f»"i»^-*'«9«««0  59  9  9 


9  9  95:9?»  9f  y  «  9«*-t-«  9  9  9  •  ?9 «  P«  *-««-»- t-wof 
SS  o  «»  2  e  O  « «D  to  «  o  >a  ta  CD  lo  3  lo  V  9  ¥  ^  S  9  9  S  S  w  9  eS  9  to 


5TrT'9rT'9?«9^99T'T'9  9T'9r'T"r9r???rr?«« 


o 


r. 


is 


ill 


>o 


o 

g 


*     ia'^q<  j  6<  I 


^  ■  ^  ^  »■  *^ 

3^9l#«  9^«?999ft-9t"9?P%-9«i»?9<»«P»-SP'P'PSPt«'»9«»*«     9 


B 

Q 


3^6  l#«  9^«?999ft-9t"9?P%-9'??9<»«P»-SP'P'PSPt«'»9«»*« 


3M  e  e  f»  o  9  o  t*  «  »•  c- o  lo  M  e«  (.  o  Op  CO  M  M  »- e«  e  OD  »•  fD  oD  e  «p  f 


3 


11 


A O  ^ # 


T 


72 


5 

I 

is 

»  S 


•81 
2.S 

t^ 

•S.e 

U 
I 


.flat" 

Ho  3 


wo 

a  a 


p    M    M 


3 


IF 
a. 


b 

i 
g 

H 


=51 


9 


.♦fa 

o    . 

II 


I- II  I  bS58-*^8S88SI*SSSS*«88gSRS»29SS5SS85 

a~       ills 


3 


I 


23| 


it  a 

Sit 


Seooeot-OMOOt-nseonocooneoMi^coeorvMeopo^ 


s 

a 


ii 

MO 

o    s 


ti 

no 


0  *  "  •> 


«0' 


fc8S*®a*8S8**'55BSS8r:ft 


5-- 


^  ^  ^ '^  ►,'^  ►,»  K  ^t.'^  ►^  t«  i*^  !C  » 


s 


^ 


o 

s 


8o« 
s    ss 


s 


a 

o 

B 

• 
.a 

H 


l3' 


t 

_a 


l«  t. r<.  9  9  09  M  ^  e  9  M  h. ^. »- M  9 0»  ^e)  ^ O  9  9 M f» ^99^«»^ 


e»  p  o  9  e  t»  o  o  o  CO  f  CO  9  9  ^- ^  m  9  r»  o  9  ir- ^  9  M  flo  9  9  «»  w  9 


I- 1"^  I  IsJS**   ••••SSSSS58S5S'»S5«S3*8a5li88t:{2SC 

g* gg    g  - ^         ^         " 11 m_ 


? 


: 


111  II 


66 


I 


III   o-^^i 


^5!??5 


9990  9«^-f55*^''^S:22*22^^2^^* 


• 


1 


•  •a  B 


P«99*-     ••99P«9«99^»^*»^9t99?^^9VC"^S<"2 

ISIS  &iiSsisiiliis»l$:s:$S3S5«9» 


§    ^  ^««^-.«.— •o-«gs«g5;22855aR3a8j58a8S 


«^ 


JOURNAL 


or 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OP  PENNSYLVANIA, 

JOR  THB 

PROMOTION  OF  THE  MECHANIC  ARTS. 


FEBRVART,  I860. 


CIVIL  ENGINEERING. 


Steam  Engineering  in  1859.*  AppUccAion  of  Steam  a$  a  Motive  Power. 

(Continued  from  page  12.) 

In  the  remarks  on  Steam  Generation,  when  referring  to  the  evapo* 
rative  duty  of  1  lb.  of  coal,  the  temperature  of  the  feed  water  has 
been  unintentionally  omitted;  and  to  prevent  misconception,  and  give 
the  said  remarks  the  value  due  to  them,  it  is  only  necessary  to  explain, 
that  in  all  cases  100^  is  assumed  as  the  feed  temperature,  for  the  rear- 
sons  that  this  accords  with  the  general  working  of  condensing  engines, 
and  has  been  adopted  by  the  Admiralty  as  the  temperature  of  the  feed 
in  their  experiments. 

Before  leaving  this  subject,  it  will  be  well  to  remember  that  the  ut- 
most saving  which  can  be  realized  by  supplying  the  boilers  with  water 
having  a  temperature  of  212^  instead  of  the  usual  temperature  of  100^, 
does  not  exceed  10|  per  cent.;  many  disappointments  would  be  spared 
if  this  fact  was  more  generally  known  and  respected. 

It  may  also  be  explained,  that  fully  admitting  an  increase  of  the 
total  heat  in  steam  as  it  increases  in  pressure,  yet,  for  the  sake  of  sim- 
plicity, all  the  evaporative  statements  and  comparisons  have  been  made 
at  an  assumed  atmospheric  pressure.  In  general  practice,  excluding 
locomotives,  the  working  pressures  on  land  and  sea  may  be  included 
irithin  15  lbs.  and  45  lbs.  per  square  inch  (above  the  atmosphere),  and 
the  additional  total  heat  in  steam  of  45  lbs.  per  square  inch  as  com- 
pared with  that  of  10  lbs.  is,  according  to  the  best  authorities,  about 
7*4^;  this  is  equivalent  to  a  loss  of  evaporative  duty  in  generating  the 
higher  pressure  of  scarcely  f  per  cent.,  and  this  loss  will  be  increased 
slightly  by  the  increased  radiation. 

*Wtom  fha  Lond.  Arttnn,  Aas.  ISM. 
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In  the  case  of  the  locomotive,  with  say  a  pressure  of  150  lbs.  per  sq. 
inch,  the  total  heat  is  about  38°  in  excess  of  that  of  15  lbs.  making  a 
difference  in  evaporative  duty  of  scarcely  8  per  cent,  in  favor  of  the 
latter.  It  is  quite  evident,  therefore,  in  comparing  evaporative  duties 
under  moderate  and  usual  pressures,  it  is  for  general  purposes  unne- 
cessary to  notice  the  difference  arising  from  the  varying  total  heat  in 
steam  of  different  pressures. 

After  considering  the  present  state  of  steam  generation  as  regards 
evaporative  duty  and  economy,  it  is  necessary  before  passing  from  the 
boiler  to  the  engine,  to  ascertain  in  what  condition  steam  is  supplied 
and  conveyed  from  the  generator  to  the  cylinder. 

In  land  boilers,  where  space  can  easily  be  obtained,  steam  capacity 
sufficient  to  prevent  priming  is  readily  msured;  but  at  sea  it  is  often 
most  difficult  in  a  multitubular  boiler  to  supply  steam  without  an  undue 
amount  of  water  in  combination  with  it. 

Among  the  main  causes  of  priming,  are  contracted  water  surface, 
irregular  local  evaporation,  insufficient  steam  space,  and  position  of 
steam  exit.  The  first  prevails  chiefly  in  cylindrical  tubular  boilers ; 
the  second  more  or  less  in  all  multitubular  boilers;  whilst  the  third 
and  fourth  may  be  found  in  all  kinds  of  boilers. 

Unless  positive  inconvenience  arises,  the  presence  of  an  undue 
amount  of  water  with  the  steam  is  not  readily  ascertained.  Violent 
action  in  the  gauge-glass,  water  in  the  cylinders,  and  sometimes  loss 
of  vacuum,  are  almost  the  only  signs  of  priming ;  but  there  can  be  no 
doubt,  all  these  symptoms  may  be  wanting,  and  yet  the  steam  supplied 
be  accompanied  with  an  excess  of  moisture. 

Without  superheating  the  steam  (which  will  be  referred  to  in  due 
course),  it  is  essential  in  avoiding  any  unnecessary  loss  of  heat  to  sup- 
ply it  with  the  moisture  due  only  to  its  pressure  and  sensible  tempe- 
rature. 

Unfortunately,  there  is  no  reliable  information  on  which  to  deter- 
mine the  amount  of  heating  surface  required  in  the  steam  space;  but  it 
must  be  evident  it  should  be  more  or  less,  according  to  capacity,  area 
of  water  surface,  and  all  those  other  conditions  determining  the  priming 
or  non-priming  qualities  of  a  boiler. 

The  supply  of  pure  steam  is  a  great  desideratum,  though  seldom 
obtained;  little  or  no  anxiety  is  expressed  on  the  subject,  except  in 
extreme  cases,  when  the  palpable  inconveniences  before  referred  to 
compel  the  engineer  to  supply  a  remedy. 

And  now  a  word  respecting  the  transit  of  the  steam  from  the  boiler 
to  the  engine. 

On  land,  as  a  general  rule,  there  is  a  considerable  length  of  steam 
piping  between  the  boiler  and  the  engine;  frequently  this  piping  is 
unclothed,  and  even  when  clothed  the  condensation  therein  is  oonsiaer- 
able. 

In  a  Cornish  mine,  steam  power  was  required  under  such  circum- 
stances, that  an  unusually  long  steam  pipe  was  necessary:  this  pipe  was 
unclothed.  The  day  arrived  for  setting  the  engine  to  work,  but  it  was 
found  impossible  to  supply  sufficient  steam  to  drive  the  engine  alone. 
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The  boiler  was  of  the  usual  description  and  size  for  the  power;  and  the 
failure  could  not  at  first  be  accounted  for,  but  on  disconnecting  the 
steam  pipe  from  the  engine,  it  was  found  that  the  condensation  of  the 
steam  in  transit  was  sufficient  to  abstract  |  of  the  heat  in  the  steam ; 
as  a  remedy,  the  steam  pipe  was  enclosed  in  a  flue,  kept  at  a  tempera- 
tare  equal  to  the  sensible  temperature  of  the  steam ;  the  result  was  in 
every  way  satisfactory,  there  being  a  pressure  of  40  lbs.  in  the  boiler 
and  37  lbs.  in  the  cylinder. 

This  is  an  extreme  case ;  but  the  bulk  of  factory  engines  lose  a  large 
per  centage  of  their  power  by  similar  condensation,  which  mere  felt  and 
canvass  or  wood  will  reduce,  but  not  prevent.  In  marine  engines,  with 
thin  copper  piping  (generally  placed  under  the  hatchway,  supplying 
the  cold  air  to  the  boiler  furnaces),  the  temperature  of  the  felt  and 
canvass  covering  indicates  plainly  the  combat  going  on  between  250^ 
inside,  and  70^  outside.  The  result  is  an  addition  to  that  condensation, 
the  presence  of  which  every  engineer  must  deplore;  and  the  cylinders 
are  supplied  with  steam  of  a  different  and  less  valuable  character  than 
that  generated. 

One  reason  why  this,  to  a  great  extent  useless,  condensation  exists 
is  ignorance  of  its  exact  amount,  and  often  also  of  its  effect  in  the  cylin- 
der, to  which  we  shall  refer  anon.  What  would  be  said  of  the  engineer 
irho  supplied  his  furnace  with  a  constant  stream  of  cold  water,  or  who 
arranged  a  shower-bath  on  the  top  of  the  boiler?  and  yet  to  produce 
the  effect  of  such  arrangement  is  the  daily  orthodox  practice  of  the 
steam  engineer.  He  readily  reco^ises  the  difficulty  of  absorbing  the 
latent  heat,  and  producing  a  cubic  inch  of  water  from  steam  in  the 
condenser;  whilst,  at  the  same  time  he  is  often  practically  indifferent 
to  the  formation  of  water  in  the  steam-pipe. 

Time  and  experience  will  undoubtedly  show  the  importance  of  con- 
serving to  the  utmost  the  heat  of  the  steam  in  transit  from  the  boiler 
to  the  engine;  and  where  circumstances  require  an  exposure  of  the 
steam-pipe,  it  will  be  found  that,  to  avoid  a  loss  more  than  due  to  con- 
densation per  «e,  it  is  necessary,  by  some  means,  to  preserve  the  work- 
ing steam  at  its  full  temperature  and  pressure,  and  arrange  that  what- 
ever loss  of  heat  and  condensation  are  unavoidable  should  take  place 
apart  from  the  working  steam,  in  maintaining  its  temperature  and  pres- 
sure. 

Are  engineers  and  users  of  steam-power  alive  to  the  importance  of 
supplying  steam  engines  with  uncondensed  elastic  steam?  We  think 
not,  or  so  many  unclothed  steam-pipes  and  cylinders  would  not  be 
fonnd  in  use,  the  former  frequently  inclined  towards  the  cylinders, 
80  that  all  the  water  resulting  from  condensation  is  obliged  to  pass 
through  the  engine  to  the  condenser. 

Since  steam  was  first  employed  as  a  motive  power,  there  has  been 
a  constant  yearning  among  engineers  for  a  simple  engine,  having  few 
moving  parts,  and  those  comparatively  frictionless;  hence  the  various 
schemes  for  rotary,  oscillating,  and  other  simple  engines ;  and  we  have 
the  result  of  these  efforts  in  the  almost  perfect  specimens  of  mechanism 
now  produced  by  our  first  engineers  of  the  present  day. 
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If  a  knowledge  of,  and  attention  to,  the  science  of  steam-power  had 
kept  pace  with  the  progress  and  improvement  in  the  mechanism  for 
producing  and  applying  the  same,  steam  engineering  in  1859  w^ould 
not  be  in  such  a  defective  state,  nor  would  there  be  such  a  serious  dif- 
ference between  the  actual  and  possible  results. 

AH  steam  engines  may  be  divided  into  two  classes — beam  or  lever, 
and  direct-acting ;  and  in  every  kind  of  steam  engine  there  are  two 
distinctive  arrangements  affecting  the  duty  realized :  the  first  is  the 
conveyance,  use,  and  disposal  of  the  steam,  and,  secondly,  the  mechan- 
ism by  which  the  steam  pressure  is  transmitted  to  the  resistance  to 
be  overcome. 

The  pressure  and  power  of  the  steam  being  entirely  dependent  upon 
its  temperature,  it  follows  that  the  first  point  to  be  insured  is  the  pre- 
servation of  this  temperature. 

Boiler  supplies  Cylinder  with  a  certain  amount  of  steam,  containing 
80  many  units  of  heat  available  for  power;  what  does  Cylinder  get  out 
of  this  steam?  Why,  in  the  first  place  the  reception  is  most  chilling, 
steam  parting  with  much  of  its  heat  in  warming  Cylinder.  Generous 
Boiler  makes  good  the  deficiency,  until  the  door  is  closed,  say  at  ^ 
of  the  stroke,  when,  \  only  of  Cylinder  being  warmed,  the  remain- 
ing f  robs  the  expanding  steam,  now  cut  off  from  Boiler,  of  a  fur- 
ther amount  of  heat.  Cylinder  having  now  got  all  it  can  out  of  steam 
No.  1,  opens  the  back  door,  and  begs  it  to  make  itself  scarce,  and 
walk  into  the  condenser,  so  as  not  to  impede  the  entrance  from  boiler 
of  steam  No.  2,  on  the  other  side  of  the  piston.  Directly  the  water 
accompanying  the  exit  steam  breathes  a  vacuous  atmosphere  it  hegins 
to  evaporate,  robbing  Cylinder  of  nearly  the  whole  of  its  ill-gotten 
heat  derived  from  steam  No.  1 ;  and,  not  satisfied  with  this,  insists  on 
injection  converting  it,  for  the  second  time,  into  water.  These  un- 
friendly acts  prevent  steam  No.  2  from  deriving  the  advantage  it  had 
a  right  to  expect  from  heat  supplied  to  Cylinder  by  steam  No.  1. — 
Nolens  volensj  steam  No.  2  has  to  re-warm  Cylinder,  receive  the  extra 
supply  during  admission  from  boiler  until  the  door  closes,  and  then 
continues  the  heat-losing  process  until,  like  No.  1,  it  arrives  at  the 
end  of  the  stroke  in  a  most  reduced  condition,  and,  as  the  back  door 
opens,  rushes,  with  its  companion  water,  into  the  condenser,  to  give 
further  trouble  to  injection  and  pumps.  After  working  thus  for  some 
time,  Cylinder  stops,  and  Boiler  begs  leave  to  have  the  accounts  looked 
into.  Such  a  reasonable  request  cannot  be  refused;  but  after  consider- 
able discussion,  no  balance  can  be  made.  Boiler  says  to  Cylinder,  *^I 
supplied  you  with  1000  cubic  feet  of  steam,  which,  if  rightly  employed, 
should  give  a  duty  according  to  the  heat  therein,  whereas  the  duty  re- 
alized is  not  equivalent  to  an  expenditure  of  700  cubic  feet;  what  have 
you  done  with  the  missing  800  ft.?*'  Cylinder  then  confesses,  with  tears 
(condensed  steam),  that  somehow  or  other  it  had  borrowed  a  little  heat 
irom  steam  No.  1  to  warm  itself,  and,  at  the  end  of  the  first  stroke, 
felt  quite  comfortable,  and  was  in  a  position  to  return  to  steam  No.  2 
the  borrowed  heat;  but  directly  the  back  door  was  opened,  the  water 
left  with  the  steam,  as  the  result  of  the  heat  abstracted  by  the  Oylin- 
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der  evaporated,  and  took  in  to  the  condenser  nearly  all  the  heat  that 
the  Cylinder  had  borrowed  from  the  steam. 

After  this  confession,  Boiler  proposed  one  remedy,  and  Cylinder 
another;  the  former  said  to  Cylinder,  "I  have  more  heat  in  my  flues 
than  I  require  (awkward  confession),  and  will  give  such  an  extra  sup- 
ply to  the  steam  I  furnish  you  with,  that  after  you  have  appropriated 
as  much  as  you  require  to  keep  yourself  hot,  there  will  be  sufficient 
left  to  prevent  any  condensation." 

This  remedy  was  tried,  and  the  result  was  that  on  all  occasions  no 
difficulty  was  experienced  in  making  a  balance.  It  is  but  fair,  however, 
to  state  that  Cylinder  (this  time  without  tears  and  with  a  dry  skin)  was 
overheard  to  remark,  that,  "since  Boiler's  remedy  had  been  in  force, 
it  was  too  much  of  a  good  thing,"  and  "  he  had  now  more  heat  than 
he  wanted,"  and  "  that  he  couldn't  stand  it  long  without  losing  flesh." 

Cylinder's  remedy  was  to  keep  itself  supplied  with,  and  constantly 
wear  a  hot  jacket,  sufficient  to  keep  him  at  a  constant  temperature, 
and  prevent  stomachic  condensation,  and  after  trying  this  plan  Cylin- 
der seemed  quite  comfortable,  and  soon  saved  the  cost  of  the  hot  jacket. 

The  above,  omitting  the  remedies,  fairly  represents  the  state  of  affairs 
in  all  condensing  engines,  and  is  another  straw,  and  rather  a  large  one, 
on  the  camel's  back. 

Water  boils  in  a  pure  vacuum  at  a  temperature  little  in  excess  of 
that  of  the  atmosphere  of  an  engine  room — so  that  whatever  conden- 
sation takes  place  on  the  admission  of  the  steam  to  the  cylinder,  the 
water  resulting  therefrom,  is  invariably  of  such  a  temperature,  as  to 
be  converted  into  vapor  when  brought  into  communication  with  the 
condenser  ;  thus  this  steam  is  twice  generated  and  twice  condensed. 

Nor  is  this  diseased  condition  confined  to  condensing  engines,  but 
exists  to  a  considerable  extent  even  in  the  locomotive,  except  when  the 
cylinders  are  maintained  at  a  temperature  equal  to  that  of  the  work- 
ing steam  by  being  placed  in  the  smoke-box  or  flue. 

In  a  Paper  read  before  the  Members  of  the  Institution  of  Mechani- 
cal Engineers,  by  Mr.  D.  K.  Clark,  in  1852,  it  was  shown  that  in  engines 
with  outside  cylinders,  the  condensation  therein  amounted  to  20  per 
cent,  of  the  total  steam  used,  when  it  was  cut  off  at  one-third,  or  ex- 
panded twice.  The  greater  the  expansion  the  greater  the  per  centage 
of  condensation. 

In  all  cases  with  clothed  or  unclothed  cylinders,  when  circumstances 
have  admitted  of  a  comparison  between  the  amount  of  water  evapo- 
rated and  of  steam  used,  a  considerable  loss  by  condensation  in  the 
steam  pipes  and  cylinder  has  been  detected,  in  some  cases  to  an  extent 
of  40  per  cent. 

Again,  it  has  been  found  that  1  lb.  of  coal  expended  in  heating  the 
cylinder  is  equivalent  in  effect  to  five  pounds  of  coal  burnt  in  the  fur- 
nace of  the  boiler. 

Again,  the  amount  of  heat  required  to  keep  the  cylinder  at  the  tem- 
perature of  the  working  steam,  has  never  been  found  to  exceed  10  per 
cent,  of  the  total  heat  expended,  and  in  many  cases  has  been  less  than 
«>  per  cent.,  whilst  with  an  expansion  of  four  or  five  times,  the  jacket 
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expenditnre  of  5  per  cent,  realizes  an  increased  duty  of  not  less  than 
25  per  cent.    . 

Agun,  the  injection  and  air-pumps  can  be  reduced  fully  one-fourth, 
when  means  are  adopted  to  prevent  condensation  in  the  cyliaders. 

It  may  be  added  also  that  the  evil  effects  of  water  in  the  cylinders  at 
starting  are  never  experienced,  when  the  cylinders  are  properly  heated. 
'  Watt  patented  the  heated  jacket  in  1769,  and  in  1859  not  one  per 
cent,  of  the  engines  in  use,  have  any  arrangements  for  maintainiDg 
the  temperature  of  the  working  steam,  engineers  being  practically 
indifferent  to  the  waste  such  neglect  occasions. 

Can  one  heated  cylinder  be  found  in  her  Majesty's  steamships  of 
war?  if  not,  will  the  great  men  who  supply  our  marine  engines  to  the 
Bteam  navy,  condescend  to  inform  the  engineering  public  why,  with  their 
extensive  connexion  and  influence,  they  are,  in  1859,  so  silent  on  this 
important  subject?  will  they  not  have  compassion  on  us,  and  prove  that 
they  are  right  in  ignoring  the  maintenance  of  heat  in  working  eteam? 

Will  the  designers  of  the  machinery  of  the  Great  Eattem  explain 
why  a  trifle  of  £2000  or  X3000  was  not  expended  in  ascertaining  the 
truth  or  fallacy  of  the  alleged  economy  of  such  a  simple  improvement 
as  heating  the  cylinders? 

The  remarks  on  expansion,  &c.,  must  be  left  to  the  next  nnmber. 
(To  be  Continued.) 


An  Improved  Method  of  Retarding  and  Stopping  Railteay  Trains.* 
By  Alexander  Alles,  Engineer,  i:*erth. 
In  the  prevention  of  collisions,  and  their  consequently  serious  results, 
a  few  seconds  are  most  valuable :  the  danger  also  is,  in  most  cases,  flrst 


seen  b^  the  man  in  charge  of  the  engine.    The  object  of  these  improve- 
ments is,  therefore,  to  give  the  driver  increased  power  of  controlling 
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the  speed  of,  and  in  stopping  the  trains;  and  for  this  purpose,  and  in 
order  that  the  whole  brake  power  of  any  train  may  be  brought  into 
requisition  in  the  shortest  possible  time,  it  is  recommended  that,  in 
addition  to  the  apparatus  to  be  hereinafter  described,  a  cord  shall  be 
placed  within  convenient  reach  of  the  men  on  the  engine,  communi- 
cating with  a  bell  fitted  up  in  the  first  brake-van,  by  which  means  the 
guard  may  be  apprized  of  his  assistance  being  required  at  the  van- 
brakes. 

The  improvements  consist  of  two  distinct  parts.  1st.  By  inserting 
a  throttle  or  other  valve  in  the  exhaust-pipe  of  the  engine  at  A,  so  that 
by  means  of  a  connexion  B  the  driver  can  fully  or  partially  close  the 
valve  A.  By  the  table  of  experiments  appended,  it  will  be  seen,  that 
by  the  closing  of  this  valve  (the  regulator  being  at  the  same  time  open), 
aretardmg  force  is  opposed  to  the  engine  of  equal  power  with  the  ten- 
der brakes,  and  for  all  ordinary  stoppages  this  can  be  used  to  bring 
the  train  almost  to  a  dead  stand — ^the  tender  brake  being  applied  only 
for  say  the  last  dozen  yards,  thus  effecting  a  great  saving  in  the  per- 
manent way,  tender-tyres,  and  brake-blocks. 

The  second  part  of  the  improvements  consists  of  a  steam  brake  to 
irork  in  connexion  with  the  above  valve  in  cases  of  great  danger.  The 
steam  is  taken  from  the  exhaust-pipe  by  means  of  the  pipe  c,  which 
'  is  supplied  by  a  stop-cock  or  valve  v,  worked  from  the  foot-plate  by 
the  connexion  D,  which  being  separated  from  the  connexion  b,  it  will 
be  seen  that  one  or  both  of  the  retarding  forces  may  be  used  at  plea- 
sure. The  steam  from  the  pipe  o  passes  to  cylinder  e,  actuating  the 
piston  H  and  levers  K,  &;c.,  and  brake-blocks  N,  which  may  be  applied 
to  all  the  wheels  if  desired,  but  by  preference  they  are  shown  attached 
to  the  leading  and  trailing  wheels  only  of  passenger  engines.  On  the 
steam  being  released,  the  weight  of  piston,  rods,  and  levers  will  free 
the  brake-blocks  from  the  wheels. 

By  partly  closing  (more  or  less)  the  throttle-valve,  trains  may  be 
controlled  when  passing  down  steep  inclines  to  any  desired  speed, 
leaving  in  reserve  (in  the  case  of  heavy  goods  trains  especially)  a  great 
surplus  of  brake-power  to  bring  the  train  to  a  stand  quickly  on  any 
incline — namely,  that  of  the  steam-brake  herein  described,  and  also 
that  of  the  tender  and  van-brakes.  In  illustration  of  this,  an  experi- 
ment, not  included  in  the  table,  resulted  as  follows: — On  an  incline  of 
five  miles,  the  gradients  averaging  1  in  80  (descending),  and  with  a 
gross  load,  estimated  at  200  to  210  tons,  the  throttle-valve  alone  con- 
trolled the  train  from  a  starting  speed  of  thirty  miles  per  hour  to  fif- 
teen miles  per  hour  over  the  whole  distance. 

The  partial  closing  of  the  valve  may  also  be  made  to  prevent  violent 
slipping,  as  the  wheels  will  only  revolve  in  proportion  {L  e.y  the  trac- 
tion will  only  be  equivalent)  to  the  quantity  of  steam  allowed  to  es- 
cape from  the  exhaust-pipe,  and  this  may  be  regulated  to  any  extent 
bj  the  valve,  which  can  be  worked  with  greater  ease  and  nicety  than 
the  regulator. 

With  regard  to  reversal,  it  is  known  to  be  extremely  difficult,  if  not 
impossible,  to  reverse  an  engine  at  speed,  but  it  will  be  seen  that,with 
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full  steam  on  the  pistons,  the  closing  of  the  throttle-valve,  which  is  not 
effected  by  speed,  produces  a  result  quite  equal  to  that  of  reversal, 
whilst  reversal  itself  is  facilitated  by  a  greater  equalization  of  the 
pressure  on  both  sides  of  the  valves,  and  an  increased  brake-power  is 
obtained  (see  Table)  without  the  usual  objectionable  results  of  revers- 
ing the  engine  whilst  in  motion. 

The  combined  effect  of  these  appliances  may  further  be  shortly 
stated  to  be, — 

1st.  By  the  throttle-valve  alone  a  power  is  exerted  equal  to  that  of 
the  tender-brakes. 

2d.  By  use  of  the  tender-brakes  in  combination  with  the  above,  a 
doubling  of  this  power  is  obtained. 

3d.  By  using  the  engine's  steam  brake-blocks,  the  throttle-valve, 
and  the  tender-brakes  together,  a  retarding  power  equal  to  triple  that 
of  the  tender-brakes  alone  is  brought  out. 

4th.  In  addition  to  the  above,  by  reversing,  this  retarding  power 
is  still  further  increased,  and 

5th.  By  the  recommended  communication  from  the  engine  to  the 
van,  used  in  combination  with  the  whole,  a  power  of  stoppage  is  ob- 
tained, which  has  not  hitherto  been  equalled,  and  within  much  less 
time.  This  last  is  the  most  important  element,  as  all  necessary  manipu- 
lations can  be  gone  through  in  one  or  two  seconds  after  their  require- 
ment being  noticed. 

TABLE. 
Abstract  of  experiments  with  a  gross  load  of  85  tons,  made  up  as  under:— 

Engine,        .  .  .  18  tons. 

Tender,  .  .  ,      12     " 

Eleven  empty  carriages,       •  65    "    ^ 

Gradients* — The  first  i  mile  from  the  post  at  which  the  brake-power  was  applied  was 
level.  The  next  i  mile  further,  l-500ths  rising  gradient.  In  every  case,  the  retarding 
force  wos  applied  at  the  same  mile-post  on  the  same  line  of  rails.  The  carriage-brakes 
Were  not  applied  in  any  case. 


85  tons.    Westher  calm ;  raiU 
dry. 
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Class  of  Brake,  and  Remarks. 


1432 1  No  brakes  applied. 
800  Throttle- valve  only  used.    Valve  leaky  did  not  bring  the 

train  to  a  dead  stand.    Speed  was  very  slow  for  the  last 

jth  of  a  mile. 
715  Tender  brake  only. 

710  Throttle  valve  closed,  and  engine  reversed. 
460  Throttle  valve  closed,  engine  reversed,  and  tender  brake  used 
450  Throttle  valve  closed,  and  tender  brake  used. 
400  Throttle  valve  closed,  and  engine  steam  brake  applied. 
275  Throttle  valve  closed;  engine  steam  brake  and  tender  brake 

applied. 
220  Throttle  valve  closed  ;  engine  reversed,  steam  brake  and 

tender  brake  used. 


NoTK. — ^The  results  as  per  table  were  obtained  from  an  engine  with  the  throttle  valro 
and  steam  brake  fitted  up  only  in  a  temporary  manner.  With  the  apparatus  more  per- 
fectly applied  belter  results  would  necessarily  be  obttined. 
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Desertption  of  a  Triangular  Ring-joint  used  on  the  Camden  and  Anh 
hoy  Railroad,    By  John  C.  Trautwinb,  Civ.  Eng.,  Philada, 

To  the  Editor  of  the  Joarnal  of  the  Fraoklin  Inatitate. 

The  accompanying  sketch  represents  a  triangular  ring-joint,  which 
has  heen  in  successful  use  for  seven  or  eight  years  on  portions  of  the 
Camden  and  Amboy  Railroad  between  Philadelphia  and  New  York. 
A  recent  examination  of  some  of  these  joints,  which  have  been,  for 
about  three  years,  traversed  daily  by  from  20  to  30  freight  and  pas- 
senger trains  drawn  by  heavy  engines,  has  so  fully  convinced  me  of 
their  merits  as  to  induce  me  to  submit  to  you  a  brief  description  of 
them.  It  is  probable  that  this  joint  may  furnish  hints  for  further  im- 
provements, and,  perhaps,  lead  to  something  superior  to  any  of  the 
joints  and  chairs  now  in  use.  It  was  devised  by  Edwin  A.  Stevens, 
Esq.,  who  was  for  many  years  superintendent,  and  is  now  president  of 
the  road. 

The  circular  ring-joint,  which  was  made  on  essentially  the  same  gen- 
eral principle,  was  found  liable  to  the  objection  of  revolving  under  the 
acUon  of  the  trains,  and  thus  greatly  expediting  the  loosening  of  the 
wooden  wedges  by  which  it  was  confined  to  the  rail.  This  difficulty  is 
obviated  in  the  present  joint,  which  is  fully  shown  in  the  accompany- 
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ing  sketch  drawn  to  one-fourth  its  real  size.  Its  construction  is  very 
simple,  consisting  merely  of  a  continuous  nearly  triangular  rin^  or 
slecTc,  B,  of  wrought  iron.  Figs.  1  and  2,  Z\  inches  wide,  and  \  inch 
thick.     The  top  of  this  ring  passes  through  a  slot,  s,  Fig.  8,  cut  out 
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of  the  ends  of  the  rails ;  and,  after  being  fixed  in  its  position,  two  cast 
iron  wedges,  w  w,  Figs.  1  and  2, 1\  inches  long,  and  with  a  yery  slight 
taper,  are  driven  between  the  sides  of  the  ring  and  those  of  the  rail. 
These  wedges  being  liable  to  break  are  strengthened  bj  rods  of  wrought 
iron  f  of  an  inch  in  diameter,  and  8|  inches  long,  inserted  as  a  core 
when  the  wedges  are  cast.  A  thin  wedge  of  plate  iron  is  also  driyen 
in,  under  the  rail. 

The  joints  are  placed,  not  over  but  between  the  cross-ties ;  the  dis- 
tance apart  of  which  is  there  diminished  to  about  one  foot  in  the  clear, 
Fig.  8. 

This  is  not  only  the  most  simple  and  cheapest  joint  that  I  haye  seen, 
but,  so  far  as  I  can  judge  from  that  portion  of  the  road  which  I  have 
examined  carefully,  one  of  the  most  efiective.  As  before  remarked,  the 
ring-joint  on  that  portion  has  for  about  three  years  sustained  the  traffic 
of  about  25  trains  daily,  drawn  by  heavy  engines ;  yet  the  joints  are  in 
so  perfect  a  condition,  and  the  ends  of  the  rails  so  free  from  bruises 
and  splits,  that  I  at  first  thought  they  had  been  laid  but  a  few  days. 
The  weight  of  the  rails  is  about  65  9bs.  to  a  yard;  and  I  observed  that 
where  the  same  rail  had  been  laid  for  the  same  length  of  time,  and 
had  endured  the  same  traffic,  but  with  very  heavy  cast  iron  joint  chairs 
resting  on  the  cross-ties  (instead  of  the  ring-joint),  the  ends  of  the 
rails  were  bruised,  and  the  joints  comparatively  uneven. 

In  close  proximity  to  the  foregoing  and  under  the  same  general  cir- 
cumstances, is  the  §1  pound  rolled  rail,  with  strong  wooden  fishing 
beams  at  the  joints  (similar  to  what  is  known  as  Trimble's  joint),  and 
also  devised  by  Mr.  Stevens  about  15  years  since.  This  rail  has  worn 
much  more  rapidly  than  the  smaller  one,  and  its  ends  are  considerably 
bruised ;  while  those  of  the  65  pound  rail  laid  with  the  triangular  ring- 
joint,  are  almost  as  perfect  as  on  the  day  they  were  laid,  about  three 
years  ago. 

Again,  at  the  point  at  which  the  foregoing  observations  were  made, 
the  Camden  and  Atlantic  Railroad  crosses  the  Camden  and  Amboy. 

The  rail  of  the  former  road  is  the  inverted  0 ;  and  its  joints  are 
connected  by  an  inverted  Jl  chair  of  rolled  iron,  5  feet  long,  with  4f 
inches  width  of  base;  the  base  being  |  inch  thick.  This  chair  rests  on 
three  cross-ties,  the  middle  one  of  which  supports  the  ends  of  the  rails. 
Although  the  traffic  over  this  chair  is  very  trifling  in  comparison  with 
that  over  the  ring-joint  of  the  Camden  and  Amboy  road,  yet  it  has  suf- 
ficed to  show  that  owing  to  the  rigidity  of  the  former  the  ends  of  the 
rails  are  exposed  to  more  rapid  deterioration  than  with  the  ring:  it  is 
probable,  however,  that  the  difference  is  partly  due  to  the  inferiority 
of  the  n  rail  itself.  I  am  of  opinion  that  the  X  joint  would  prove 
much  more  serviceable  if  the  ends  of  the  rails  met  between  two  cross- 
ties,  instead  of  resting  upon  one.  It  holds  the  rails  in  place  extremely 
well,  and  certainly  possesses  much  merit;  but  it  is  very  expensive. 

The  triangular  ring-joint  is  not  free  from  defects.  Its  wedges  loosen 
and  require  frequent  re-driving,  as  is  always  the  case  where  such  wedges 
are  used  with  rail  chairs.  This,  however,  is  a  consideration  of  but  little 
importance;  and  the  track  men  find  this  joint  to  require  much  less 
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attention  than  chairs  with  wedges.  A  more  serious  one  is,  that  where 
the  foundation  on  which  the  cross-ties  rest  is  bad,  and  permits  much 
QDeqaal  settlement,  the  increased  strain  thereby  brought  upon  the  ends 
of  the  rails  and  upon  the  ring-joints,  occasions  a  tendency  to  split  off 
a  portion  of  the  end  of  the  rail  either  above  or  below  the  slot,  as  shown 
by  the  lines  a  b  and  e  dj  Fig.  3.  Very  nearly  all  break  behw^  along 
ed. 

This  can  be  avoided  only  by  careful  attention  to  maintain  the  con- 
stant adjustment  of  the  track.  It  has  taken  place  to  but  a  limited  ex- 
tent on  the  Camden  and  Amboy  road,  and  fortunately  is  not  attended 
by  any  danger  to  trains.  The  taking  up  of  a  rail  and  replacing  it  by 
another,  with  the  ring-joint,  is  an  operation  of  no  more  than  the  ordi- 
nary labor  involved  in  the  process  of  changing  rails.  The  engines  and 
trains  pass  over  the  joint  very  smoothly,  without  any  perceptible  jar 
or  noise. 

The  rings  are  formed  on  a  mandril  of  the  required  shape. 

For  some  of  the  foregoing  facts  I  am  indebted  to  the  kindness  of 
Col.  William  Cook,  Chief  Engineer  of  the  Camden  and  Amboy  Rail- 
road ;  and  it  affords  me  pleasure  to  add  that  he  fully  concurs  with  me 
in  considering  the  triangular  ring  as  being  the  best  of  the  many  joint 
fastenings  and  chairs  that  have  been  so  thoroughly  tested  on  that  im- 
portant work.  He  is  extending  its  use  upon  the  road,  as  fast  as  the 
necessity  for  laying  new  rails  permits  him  to  do  so. 

With  some  simple  device  for  preventing  the  loosening  of  the  wedges, 
and  the  breaking  of  the  rails,  this  joint  would  leave  little  to  be  desired. 
Perhaps  the  former  might  be  attained  by  using  wrotight  iron  for  the 
aide  wedges  ww;  the  smaller  ends  of  which  might  be  suddenly  tapered 
off,  so  as  to  be  readily  bent  outwards  a  little,  after  being  driven,  and 
the  latter,  by  the  use  of  longer  and  stouter  bottom  wedges. 


Straightening  a  Chimney  Stack.* 

The  operations  for  restoring  the  colossal  chimney  at  Port  Dundas 
to  a  perpendicular  and  safe  position,  are  now  successfully  completed. 
This  was  accomplished  by  sawing  several  of  the  mortar  beds  between 
the  courses  on  the  side  from  which  the  chimney  leaned,  thereby  allow- 
ing it  to  come  back  by  its  own  weight,  without  the  application  of  any 
external  force.  Only  one  draft  was  cut  at  a  time,  to  guard  against  any 
shock  which  might  have  endangered  the  stability  of  the  building,  and 
by  keeping  the  saws  wet,  a  bed  of  mortar  was  prepared  for  the  super- 
incumbent weight  to  settle  down  upon.  Twelve  cuts  were  made  in  this 
manner,  on  different  parts  of  the  structure,  which  generally  set  before 
the  saws  had  passed  through  half  of  the  circumference,  particularly  in 
those  made  nearest  the  ground  where  the  weight  was  greatest.  This 
method,  which  has  been  attended  with  complete  success,  was  adopted 
by  the  advice  of  Mr.  Duncan  Macfarlane,  architect.  The  principal  di- 
mensions of  the  chimney  are : — Total  height,  468  feet;  from  surface  to 
top  of  cope,  454  feet;  outside  diameter  at  foundation,  50  feet;  at  sur- 
face, 84  feet;  at  cope,  14  feet. 

•  From  tlM  LondoB  CiT.  Bag.  and  Anli.  Joor^  Nor.,  1850. 
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List  of  AiiKaiCAN  Patents  which  issued  wuou  Notbmbbb  1,  to  Notembbb  29,  1859, 

CiNCLUBIVEJ  with  £zBMPLiriCATI0N8. 

N0TEM6ER  1. 

1.  CcT-orr  Taltxs  por  Stiam  ENOiyEs;  E.  R.  Arnold,  Providenc«|  Rtuxle  Itland. 

Claim — 1«L  M Rkiog  tbe  tappet  and  the  ends  of  the  Jointed  valre  rods,  inclined  in  a  direction  at  rigfat  angles 
to  tlieir  lineii  of  motion,  and  oombiulug  thorn  aa  set  &>rth.  2d,  Tbe  oooabinatiun  of  the  regulator  with  m  tap* 
pet,  constructed  as  tIeHcritKid. 

2.  Shirts;  L.  a  Bollou,  J%  City  of  New  Tork. 

Claim— A  shirt,  formed  by  hHTing  Its  yoke  made  of  two  pointed  prqjectioaa,  ncteoding  down  fkom  tbe 
shoulileiH  or  inclined  front  ends  of  the  yoke,  on  the  vhoulder  blades  of  the  w«<arer,  in  such  a  manner  as  to 
leave  a  recess  between  the  pn^ectlous,  which  rooees  extends  upward  nearly  to  the  ueckbaod. 

3.  Railroad  Car  Coupukos;  U.  A.  Bamea,  Milwaakie,  Witconain. 

Claim— The  arrangement  of  tlio  latch  in  the  draw-head,  in  combination  with  the  cam,  latch,  or  hook  con- 
nexion, lever,  or  treadle,  in  the  manner  described. 

4.  MnnoD  of  Protbctixq  Tsleoraphio  Ikstrumknts  aoaikst  Atmosphirio  SLKCTRiorrr;  B.F.  Banes,  Brook- 

lyn, Now  York. 

Claim— The  application  and  use  in  a  teleg^phic  line,  or  in  connexion  with  telegraphic  Instnimenta,  of  a 
ressel,  containing  acidulated  water  or  fluid,  and  having  a  platinum  or  other  metallic  wire  of  better  oonducti- 
billty  than  the  conteuts  of  such  vessel  passing  through  such  vessel,  and  connecting  by  one  end  with  the 
main  wire,  and  by  the  other  with  the  telegTRphlc  machine.  Also,  in  combination  or  connexion  with  each 
vessel  of  fluid  and  wire,  the  arrangement  of  the  metallic  iraints  on  the  wire  of  the  main  line,  and  extending 
into  the  fluid. 

6.  Hacbtres  for  Packing  Flour  m  Barrels;  J.  Bartholomew,  Union,  New  Tork. 

Claim — 1st,  The  combination  with  the  packing  screw,  or  its  equivalent,  of  a  cylinder,  or  its  eqatvalent, 
so  that  the  flour  w^ill  bo  first  packed  within  the  said  cylinder,  or  Its  equivalent,  and  then  discharged  ttaa«- 
from,  in  a  packed  state  into  a  bag,  barrel,  or  other  recttptacle.  2d,  The  arnmgcment  of  tbe  rod,  levers,  q  k, 
block,  connected  with  the  shaft  by  the  cord  or  chain,  and  the  hub  or  boas  on  screw-shaft,  for  the  purpose  of 
automatically  discharging  the  packed  flour  from  the  cylinder  or  measure.  8d,  The  arraiigemeikt  of  the  lever, 
p,  with  pinion,  attached  block,  hub,  or  hoes,  levers,  o  p,and  spring,  for  the  purpose  of  antomiUically  discharg- 
jag  the  pinion  from  the  wheel,  and  thereby  stopping  tbe  rotation  of  the  screw  at  the  proper  time. 

ti.  Ooffek-roaster;  R.  L.  Bate  and  James  Caulklns,  Adrian,  Michigan. 

Claim — Tlie  oomMnation  of  the  stationary  cylindrical  chamber,  revolving  skeleton  stirrer,  and  outer  ver* 
tical  cylindrical  casing,  constructed  as  set  Ibrth. 

7.  Raiu  for  Railroads;  G.  W.  R.  Bayley,  Brashear,  Louisiana. 

Claim — ^The  reversible  Z  rail  for  railways,  that  is  to  say,  the  rail  with  its  stem  placed  Inside  of  the  verti- 
cal  centre  of  its  head,  outside  of  the  vertical  centre  of  its  base,  with  the  Inner  and  outer  portions  of  its  head 
and  of  its  base  of. different  thickness  and  form,  with  its  head  and  its  base  simiUr  in  transverse  section  as  to 
outline,  though  reversed  as  to  relative  position  and  connexion  to  the  rail  stem;  the  stem  being  nearest  to  the 
inside  thick  lip  of  the  rail  head,  and  to  the  outside  thick  lip  of  the  rail  base,  while  ,the  thin  lip  of  tbe  rail 
base  is  Inside,  and  the  thin  lip  of  the  rail  head  is  outside. 

8.  Cotton  Qins;  Benjamin  O.  Beadle,  Memphis,  Tennessee. 

Claim— Uniting  the  knuckles  or  prcdoctlons  on  the  ribs,  by  a  back  or  braoo  extending  through  the  861108 
for  the  purpose  of  strength,  and  for  keeping  them  in  proper  position. 

9.  Farm  Fxkce;  T.  O.  Beecher,  Beaver  Dam,  New  York. 

Claim— Combining  with  the  posts^  arranged  as  described,  the  imUs  mads  removable  and  replaoeabU  by 
means  of  the  locking  device. 

10.  Arranoxxsnt  of  Devices  in  Shinolb  Machinis;  W.  H.  BItser,  Muscatine,  Iowa. 

Claim— The  arrangement  of  the  ftmme  and  planer  upon  the  self<«4iustlng  svdnging  bar,  and  tiie  oombi* 

nation  of  the  i>arts  thus  arranged  with  the  pivoted  lever  and  reciprocating  carriage,  as  deiscribed. 

11.  Sewino  Machines;  Wm.  O.  Bodlong,  Hartford,  Connecticut. 

Claim— The  combination  of  the  adjustable  groove  segment  with  the  looper  bar  fitted  kMsslj  therein, 
fbeder  arrangement,  operating  rod,  having  cams  secured  thetetoy  and  coimeoted  by  arms,  arranged  in  the 
manner  described. 

12.  BoALR  FOR  CiTTTiNO  Booffl  AND  Sborb;  8.  F.  Bordott,  Keokuk,  Iowa,  and  Henry  Still,  Leavenwarth  City, 
Kansas  Territory. 

Cltdm — ^Ist,  The  lines  of  average  ankle,  heel.  Instep,  and  hall  measures,  running  from  the  point "  A,**  or 
any  other  given  point  that  will  produce  the  same  result,  with  the  lines  of  increase  and  docrvase  intersecting 
them  at  such  an  angle,  and  at  such  a  distance  from  each  other  as  will  produce  the  purpose  set  forth.  2d,  The 
device  of  so  arranging  the  heel  and  instep  measures,  that  any  required  sise  of  said  heel  and  Instep  may  be 
marked  at  one  stroke  with  or  without  the  combination  of  the  average  measures  of  the  same.  3d,  The  one- 
third  of  an  inch  increase  and  decrease  of  average  heel  measures  upon  the  different  lengths  of  hurts,  or  such 
portions  at  an  inch  as  will  produce  the  same  effect. 

13.  WatertKetres;  Levi  Burnell,  Milwaukie,  Wisconsin. 

Claim— The  arrangement  of  the  hollow  arbor  with  a  narrow  elot.  In  oomUnatlon  with  tiie  Hps  formed 
hj  the  inner  edges  of  the  buckets. 

[This  invention  relates  to  that  class  of  water-metres  in  which  a  bucket  wheel  is  empknred,  which  Is  caused 
to  rotate  by  the  gravity  of  the  water  as  it  enters  one  of  the  buckets  after  the  other.  The  water  enters  the 
buckets  through  a  narrow  slot  in  the  arbor  around  which  the  bucket  wheel  rotate^  and  the  inner  edges  of 
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the  biidc7t8  form  lips  vhich  cut  off  tba  mter  from  oach  boeket  u  anon  as  tlie  nma  \%  filled,  and  canae  the 
■tr  am  tu  ysi  into  ihe  next  eticceeding  bucket.  Each  bucket  U  cauaed  to  fill  to  the  cx-ict  height  by  meatia  of 
a  CDODtrrp>.>ue,  whereby  Uie  water  ia  measured  correctly  and  alao  weighed  at  the  aaiue  time.] 

14  W.iSBisio  Macuibi;  Robert  H.  Champlin,  Eaat  Greenwich,  Rhode  Island. 

Qaim— Tlie  combination  of  the  rounds  or  alata  and  springs  with  the  cylinder,  conatructed  aa  described 

U.  l&xcTKo-MAGirETic  BuKGLABfl'  Ala&m;  Sdward  C.  Clay,  Maiden,  Maasachusetts. 

Claim — ^The  combination  in  an  electric  burglars'  alarm  of  a  galvanometer,  with  a  reaiatanee  ooil  and  an 
aatoouiiic  switch,  for  the  pnrpoM  of  indicating  the  point  where  a  burglar  is  utti-mpting  to  eflfoct  an  entranc«>. 
Abo,  the  oambliiation  in  an  electric  burglars*  alarm  of  a  galvanometer  and  a  Ix'll,  with  suitable  niechaniani 
to  ring  it,  fag  the  purp(«e  of  siraultane'.tnsly  giving  an  alarm  and  of  indicating  the  plnce  of  attack.  Also, 
the  iMe  in  a  burglar  alann  of  a  regulating  coii,  in  combination  with  the  reeistance  coils,  for  the  purpose  of 
Buaiatning  a  coij«tant  relation  lietwecn  the  wtreugth  of  the  current  and  tba  varying  rasistanoe  of  the  ciivnit, 
whoi  the  respective  resistance  coils  are  included. 

10.  Paarccnus  por  Ohdnamcx;  J.  W.  Cbchren,  City  of  New  Tork. 

CLiim— Conatructing  and  combining  the  body  of  the  prqjoctile  and  Ita  shirt  or  case  of  soft  metal,  so  that 
the  pussies  for  Uie  gases  of  the  exploded  powder  are  formed  partly  In  the  body  of  the  prqjectile,  and  (lartly 
IB  the  shirt  or  case,  with  tiitir  entituices  in  the  ahirt  or  case,  without  perforating  the  body  of  the  prq|cctile; 
aad  that  the  shirt  can  be  carried  separately  from  the  body  and  slipped  on  when  required  fur  uaeyin  such  man- 
aeras  to  remain  secured  thereon  during  the  flight  of  the  prqjoctile. 

17.  Bum  YaLVKs  or  Stbam  EsraiNBs;  Nathan  Cope,  Cincinnati,  Ohio. 

Claim — ^Tbe  oombination  with  the  valves  of  the  grooves  and  notches,  as  set  forth. 

18.  BLEcraoTTPS  Pustiko-blocks;  Thomas  Croesley,  Rockville,  Connecticut. 

Claim — An  electrotype  printlng-blnck  for  printing  fibrous  and  textile  fabrics,  which  Is  prepared  ftom  a 
Buuld  i»rnied  of  at  \vwbX  three  diff  rent  lengths  of  type,  an  as  tu  have  a  highly  raised  printing-foce,  composed 
«f  metal  margins  sarruund.ng  a  felt  or  other  equivalent  ductile  or  plastic  substance, to  lift  or  carry  the  color. 

19.  MxAT-auGSK;  Bradford  Dean,  Clayville,  New  York. 

Claim— The  arrangement  of  the  knives,  i  and  i',  knives,  D  and  p',  and  the  adjustable  guide,  as  described. 
30.  %niM  EiroiMSS;  Jamee  Cumming,  Boston,  Maasachusetts. 

Claim — ^Ist.  The  combination  with  a  square  piston  chamber,  of  a  square  piston,  which  is  constructed  of  a 
•eries  of  angular  sections  of  packing,  joined  loosely  to<;et her  by  lap  Joints,  and  made  at^ostable  and  kept 
■teani-tight.    id.  In  oombtnation  with  the  above,  the  use  of  a  square  piston  rod  and  a  square  stufflug-box, 
ta  the  mauner  aet  forth. 
2L  BrAVB4onmii«  MAOHnri;  John  K.  Derby,  Jamestown,  New  York. 

Oaim — ^lat.  The  employment  of  two  conical  cutter  bonds  provided  with  suitable  knives  connected  by 
teeth,  or  other  means,  so  as  to  insure  a  simultaneous  rotation,  and  placed  on  frames  connected  by  hint^es  or 
joints,  ai.  The  attaching  of  the  knives  to  the  cutter  heads  in  reverse  positions,  so  that  they  will  cut  from 
the  centres  of  the  staves  outwards. 

2L  Mrbod  op  Mazixo  a  Hakd  Compoitvs  op  Rubbbr;  Oeorge  Dleffenbach,  City  of  New  York. 

Claim — The  application  of  artificial  heat  to  a  composition  of  matter,  consisting  of  sulphate  of  alumina, 
sad  other  Ingredients,  for  the  purpose  of  curing  and  hardening  the  aald  composition. 
IX  Haxcuo  CamuAOK  Bodies  ;  William  Doulin,  Youngstown,  Ohio. 

Claim — In  oombination  with  any  of  the  ordinary  springs  of  a  carriage,  an  elliptic  spring  on  the  roach 
ef  the  wagon,  said  elliptic  spring  being  constructed  and  arranged  In  the  manner  set  forth. 

21.  Locxi;  C.  Backworth.  Hartford,  Connecticut. 

Claim — ^The  tumbler  and  alotted  arm  attached  to  the  bolt,  lever,  or  its  equivalent,  and  the  key  provided 
with  lerer,  cumbined  and  arranged  as  set  forth. 

2L  HutmriBS ;  J.  A.  Dufield,  McIIenry,  Dlinola. 

Claim — Wheels,  a  a.  provided  with  pins,  and  diamond-shaped,  in  combination  with  cutter  bar,  shall, 
wheel,  o,  and  lever,  arranged  in  relation  to  each  other  aa  described. 

26.  Flt-tkap;  Aaron  Eamea,  Kalamaaoo^  Michigan. 

Claim— The  combination  of  the  fly  reoeptaele,  ragiater,  rotating  cleflra*,  bait-board,  and  gate,  arranged 
a9  set  forth. 

27.  Platpqsii  Scalkb  fob  Bailboam,  kc ;  Thaddeoa  Falrbonka,  St.  Johnabury,  Vermont. 

Claim — ^The  arFangnaent  of  the  supporting  atandards  and  the  loopa  or  supporte  of  the  longitudinal  levers 
sad  platform,  with  respect  to  each  other,  and  ao  aa  to  extend  within  or  into  the  space  between  the  side  tim- 
brfs  uf  the  platform,  as  specifltsd. 

28.  Snma  MAcanrni;  Wm.  A.  Foeket  and  Elliott  Savage,  Meriden,  Coimecticut. 

Claim — lat.  The  press*'r-foot,  in  combination  with  the  spring  and  with  the  needle  stock,  so  arranged  tluit 
by  the  operation  of  the  latter,  tlie  force  of  the  spring  will  be  taken  from  tlie  presser-foot  at  the  time  the  feed 
of  thi»  doth  la  to  be  given,  that  is,  when  the  needle  la  out  of  the  cloth,  but  without  raising  the  said  presHer- 
(wt  from  ttie  cloth,  in  the  manner  described.  2d,  The  needle>guard,  constructed  and  operating  as  set  forth. 
Id  eomUaatiofi  with  the  needle  and  with  the  thread-carrier  or  looper.  8d,  So  combining  and  arranging  the 
doaMe^nteri  stuck  of  the  thread-carrier  with  the  two  levers,  as  that  the  said  parts  shall  vibrate  In  the  aame 
ptaoe,  and  also  that  tlie  said  stock  shall  form  a  link  between  the  two  levers,  which  are  operated  to  have  their 
ares  of  vibrotioa  opposed  to  each  other,  wheretqr,  with  the  least  throw  of  the  aaid  levers,  the  greatest  vibra- 
tion of  the  thread-carrier  ia  produced. 

2B.  Unxs  POE  GnusHUio  and  PiiLvsaizraa  QoAan,  Ac;  Jamea  P.  Qoge,  CMy  of  New  York. 

Oaim — ^lat.  The  combination  of  cast-rolla  upon  wrought  iron  shafts  (the  rolls  cast  aolid  upon  the  ahafts,) 
with  the  wroogfat  iron  box  or  frame,  the  oonicals  upon  the  ahaft,  and  the  sliding  cast  iron  Journal-boxes,  ar> 
ranged  In  ths  manner  deaeribed.  2d,  The  oombination  of  the  rollers,  the  case  or  fi-ame^  the  box,  and  the  wldd 
iIkm,  and  the  diagonal  platea,  opeiating  in  the  manner  deacribed. 

ao.  Bkah  Dosrm;  William  Hall,  St  Louis,  Misaonrl. 

Claim— The  oombinatioa  <rf  the  flonch  with  Its  arms,  and  the  head  with  the  acnppen,  with  the  binahcf 
aad  ftioa,  as  described. 
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31.  CoxTESTiiro  RxciTBOCATnro  INTO  ROTABT  Monox;  C.  A.  Harper,  Vort  Worth,  Texas. 

Clalin — Producing  the  rotary  motion  of  the  Khnft  Hod  nw  by  the  reciprocating  racki^  in  oamUnation 
with  the  gear-wheel,  Mpring  {mwU,  drum,  shall«,  and  wheels,  aji  described. 

32.  PROJacTiLKB  roB  FiaE  Arms  ;  John  Uolroyd,  Washington  City,  D.  C. 

Claim— Constructing  the  prqjectile  with  the  reversed  carved  grooves,  A  and  B,  on  the  rear  and  front,  as 
set  forth. 

S;t.  Sbwiko  Macbines;  Henry  Hudson,  Three  Springn,  Pennsylrania. 

Claim — ^The  carrying  of  a  self-feeding  HUtoniatic  stitch-forming  derice  (like  that  described,  or  its  eqni Ta- 
lent), over  the  surfitcv  of  the  stretclied  or  stationary  fiibric,  as  set  forth. 

34.  Htdbamts;  Wiliiaiu  lams,  Baltimore,  Maryland. 

Claim — ^Tbe  movable  cylinder  and  tube,  when  combined  with  the  fixed  piston  npnn  the  supply  pipe,  and 
so  constructed  and  nrraiige<l  in  relation  to  the  supply  pipe,  tliat  its  elevation  shall  open  a  direct  ooumnnica- 
tion  with  the  main,  in  the  manner  siK^cified. 

85.  Maohinbs  pob  Pbevektino  E.noixes  and  Railboad  Cabs  feom  beino  Thbowm  pbom  tbb  Tbacx;  A.  Liv- 
ingston Johnson,  Baltimore,  Maryland. 

Claim — In  combination  with  a  locomotive  and  a  pioneer  safc>ty  car  in  adranee  of  it,  the  bars  fiwtened  to 
one  and  extending  into  Uiops  or  mortise  in  the  other,  Ut  prevent  the  light^-r  car  from  leaving  the  track,  or 
one  from  mounting  or  riding  on  the  other,  in  case  of  accident  or  snddoii  stoppage.  Also,  in  combination  with 
the  locomotive  and  pioneer  safety  car,  an  advance  of  the  link  or  drag-bttr,  so  connected  tliereto,  as  that  the 
propelling  foroe  transmitted  through  it  shall  tend  to  hold  the  forwaid  pait  of  the  safety  car  to  the  track. 

30.  Lite-boat;  George  W.  La  Baw,  Jersey  City,  New  Jersey. 

Claim— The  arrangement  of  ribs  with  the  main  rii)  and  keel,  and  cutwatersi  constructed  as  specUled. 

37.  Sawikq  Machijces;  Sylvester  Litth-flcld,  Alfred,  Maine. 

Claim — ^Ist,  Combining  with  a  circular  saw  on  a  vitiratlng  adjustable  arm,  an  auxiliary  saw,  as  described. 
2d,  Arranging  an  arm  with  two  guides,  in  such  a  manner  that  it  vibrates  on  the  arbor  of  the  saw,  and  that 
it  can  be  raised  and  lowered  iustantanoousiy,  as  descrilx  d. 

SS.  Macbine  pob  Unloadinq  Vessels  ;  1. 1.  Magee,  Fernandina,  Florida. 

Claim— The  arrangement  of  the  frames,  a  and  h,  with  rollers  and  with  screws,  or  their  eqalTalent,  as 
specified. 

39.  Appabatus  fob  PBixTiifQ  AsoBEssES  OX  Newspapebs,  Ac,  C.  K.  Marshall,  Yickstrarg,  Mississippi. 

Claim — ^Ist,  A  chain  of  plates  or  solid  links,  having  characters  of  the  description  described,  placed,  cnt, 
or  set  into  the  fietce  of  its  links,  and  arranged  to  wind  in  scrolls  upon  one  pulley  or  roller  from  anotli«r,  as  set 
forth.  2d,  The  comliination  of  the  atrave  with  an  inking  device  that  supplies  the  characters  made  on  the  faces 
of  the  links  with  ink,  and  with  a  stamping  device,  which  will  cause  the  resipective  links  of  the  duiin.  as  they 
com«}  into  play,  to  produce  a  clear  inipre»Hion  upon  the  article  lielng  direct^ni  or  superscribed.  3d,  The  em- 
ployment of  an  inclint'd  hopper  having  openings  in  its  bottom  and  furnislied  with  a  spring  stop,  in  conibin»> 
tion  with  the  revolving  bulk-feeding  arms.  1th.  The  combination  with  the  features  embraced  in  the  third 
claim,  of  the  raking  single-feeding  device.  6th,  The  use  of  the  scroll-winding  post-ofllce  indicaUng  belt,  with 
the  superscribing  cTiain,  or  other  superacribing  device,  ttth.  The  manner,  substantially  as  descrilwd,  uf  eflT-ct- 
Itig  a  combination  between  said  belt  and  chain.  7th,  The  combination  of  the  features  embraced  in  the  flfUi 
claim,  with  the  "  mail "  assorting  box.  8th,  The  use  of  th«  State-indicating  belt  with  the  post-offlce  indicat- 
ing belt,  and  witli  a  superscribing  device.  9th,  Tiie  organisation  of  an  ap|iaratus,  by  means  snbstanUaUy  as 
deacribed,  for  aooomplishing,  by  one  continuous  operation,  the  several  results  tpecUled. 

40.  Pbocbss  of  Pbxpabimg  Papkb  Pulp;  John  Meyerhofer,  City  of  New  York. 

Claim — In  making  paper  impervious  to  water,  mixing  the  alkaline  solution  of  rosin  with  the  pulp,  and 
then  adding  what  is  known  as  English  sulphuric  acid,  and  after  the  sheets  have  been  formed,  drying  them  by 
contact  with  heated  metallic  surfaces. 

41.  Skeletox  Hoop  Skibts;  Caesar  Neumann,  City  of  New  York. 

Claim— Combining  a  series  of  spring  hoope  by  moans  of  a  series  of  twisted  cords,  and  thos  forming  a 
skeleton  skirt. 
ii.  Method  of  Mouhtinq  Akbbottpes;  John  S.  McClnre,  Mobile,  Alabama. 

Claim— The  employment  of  a  concave  back  ground  or  surlace,  in  combination  with  an  ambrotype  pictiire, 
as  described. 
43.  Tacklx  Block  ;  J.  B.  Palmer,  St.  Louis,  Missonrt. 

Claim— The  form  of  the  block  in  the  inside  and  the  form  of  the  pnlley,  when  the  two  are  oomUned  and 
arranged  as  described. 

41.  Bxx-HIVES;  John  W.  Palmer,  Port  Republic,  Tlrginla. 

Claim — Providing  the  described  I>ee-hlves  with  one  or  more  partitions,  with  openings,  and  with  Used  bozea, 
which  contain  separating  boxes,  constructed  as  described. 

45.  Bmbossixo  and  Finubixo  Woven  Fabbjob;  Walter  Ralston,  Manchester,  England ;  patented  in  England, 
November  23, 1868. 

Claim — ^The  employment  of  grooved,  fluted,  engraved,  milled,  or  otherwise  Indented  rollers  of  metal, 

wood,  or  other  suitable  material,  driven  at  a  gmiter  speed  than  the  bowl  or  bowls  eonn«>cted  with  them,  so  aa 

to  exert  a  rubbing  or  friction  upon  the  faiirlc  submittM  to  their  action,  and  tliereby  prodnoe  an  indefinite 

■  Yariety  of  pattern,  as  well  as  a  bright  finish  or  lustre,  and  also  reversing  the  operation  by  giving  the  howl  a 

quicker  motion  than  the  pattern  roller. 

40.  Haohihis  fob  Polbbiho  Riob;  Cliarlea  E.  Rowan,  City  of  New  York. 

Claim— -let,  The  ooBU>iBatiott  of  the  conductors,  constmcted  as  described,  and  seeored  within  a  loose  wire 
eloth  cylinder,  with  the  scouring  discs,  constmcted  as  shown,  and  secured  to  the  driving  sliaft,  so  that  the 
IHotion  of  the  gr^n  will  canse  the  cylinder  to  revolve,  and  lift  and  deliver  the  grain  through  the  machine. 
2d,  In  oombioMion  with  the  parts  deecribed,  I  claim  the  tubes  and  openings,  arranged  so  that  the  dnst  may 
escape  and  air  may  enter  to  oool  the  contents  of  the  cylinder  during  the  soooring  operation.  3d,  Placing  the 
feeding  screw  upon  the  same  shaft  that  carries  the  scouring  discs. 

47.  Rbbfxvo  roBB^in>-AfT  Sans;  Wm.  R.  Satterly,  Setanket,  New  York. 

dalm— The  oomUnation  with  and  above  the  triangular  sail,  a,  of  anoUier  trlaagnkr  safli  h,  which  hts 
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I  Kna  attadMd  to  ft.  so  that  whm  the  two  mII*  and  boom  are  pat  togrther  they  form  the  ordlnaijfbre^iDd* 
sft  «il,  operatioK  in  the  naual  manner;  but  when  the  sail,  b,  and  its  attHchcd  boom  are  removed,  the  amall 
trnDfcniar  ■aJU  o.  mnains. 

[This  iDvention  coiuiete  In  diTiding  a  {bre-end-aft  mH  In  a  line  ninning  diagonally  from  its  npper  and 
inn>T  corner  to  itn  lower  and  outer  comer,  thn«  making  two  triangnUr  portions,  and  so  applying  theae  two 
|i»nlafM  of  the  sail.  In  combination  with  a  boom  and  a  detachnble  gaff,  that  when,  In  hard  weather,  it  is  de- 
MraM-  to  reduce  saiLtlie  giUTand  outt'r  portion  dtn  b«*  ex|M>d;tiouflly  disconnected  fW>m  the  inner  portion  and 
frt'Di  the  boom,  and  that  the  npner  corniT  of  the  inn«>r  portion  can  be  connected  with  the  throat  halyard,  and 
}jiui«d  up  to  Ita  place  without  tlie  boom,  thus  effecting  the  reduction  of  snii  more  quickly  than  can  be  done 
br  tlie  anliBary  mode  of  reefing,  and  obviating  the  chafing  of  the  reef  on  the  boom,  by  making  the  inner  por- 
tkn  of  the  aail  constitute  a  trysail.] 

48.  SrnsDio  AprjLRATUS;  Nathaniel  Snow,  Jr.,  Boston,  Haasachnsctts. 

Claim— The  steering  apparatns,  oonaisting  essentiallj  of  the  wheel,  pinion,  rods,  and  yoke,  airaoged  af 
dracrihid. 

48.  BiT-erocx ;  N.  Spoflbrd,  HaTcrhill.  Massachusetts. 

CUim— Arranging  the  socket  of  a  brace  with  a  slot,  in  combination  with  a  thnmb-ecrew  and  prqfections, 
or  tb^r  equivalents,  as  S|w>c!fied. 

rThiN  inventiou  conaiiits  in  arranging  the  nocket  with  a  slot  that  divides  said  socket  into  two  parts,  which 
tr«  bffced  together  by  means  of  a  thumb-scn*w,  so  that  they  adapt  themselves  to  diflereiit  siaes  and  diflereut 
bf  n^b  of  the  shanks  of  bits,  and  tho  lower  end  of  the  socket  is  furnished  with  a  prelection  that  aerree  to  re- 
tain tlie  hits  vrith  quite  a  moderate  pressure  of  the  thumbscrews.] 

W.  Catmx;  S.  N.  Sprinkle,  Marion,  Virginia. 

Claim — Aj  an  improrement  on  the  chum  patented  to  Itatfleld  k  Ooldsmlth,  on  July  13, 1858,  the  com- 
Mnatioo  of  the  perforated  obliquely  arranged  dashers  with  the  single  inclined  stationary  guard,  aa  set  forth. 

hi.  Oonnncnosr  or  Boeitkbs  roa  Yapoi  Lamps;  Robert  Steel,  Philadelphia,  Pennsylrania. 

Chdm — The  combination  of  a  metallic  gas-generating  chamber  and  burner,  applicable  to  a  lamp,  chan- 
(Vlier,or  other  gas  fixture,  for  the  purpose  of  generating  vapor  or  gas  from  burning  fluid,  and  consuming  the 
aune  as  fast  aa  it  is  generated,  thereby  producing  a  superior  artificial  gas  light,  as  described. 

&1  9rom ;  John  O.  Treadwell,  Albany,  New  Torlc 

Claim — Pnrriding  the  door  with  an  Inclined  projection  on  one  side  and  a  hinged  rack  bar  on  the  other, 
when  said  door  is  used  in  oonnezi(m  with  the  cross  bar  and  with  the  damper,  as  constructed,  the  whole  being 
anaogsd  aa  deacribed. 

53.  Mou  PunwBa ;  George  Whitcomh,  Springfield,  Ohio. 

Claim— The  oonstmctlon  of  a  flexible  mould  by  the  combination  of  sections  which  are  not  attached  to 
each  other,  bat  by  being  held  in  place  by  the  chain,  or  its  equivalent,  as  set  forth. 

M.  Pbooito  MACBXim;  Luke  H.  Ward,  Marlboro*,  Massachusetts. 

Oafm— ^Th«  particular  arrangement  and  combination  of  the  feeding  apparatus,  consisting  of  the  lere nt, 
1 Q  sad  0^  spring,  and  wheels,  in  connexion  with  the  lever,  c,  and  its  stud,  and  the  awl  and  driver  operated 
by  the  torera,  w  and  z,  in  connexion  with  the  peg-ibeding  appaxatns  and  pointed  saw  for  cutting  off  the  pegs. 

65.  Aooia;  Simoon  Wood,  Worcester,  Massachusetts. 

Claim— Tho  combination  of  the  chipping  bit  or  bits  with  a  band  or  hook,  having  teeth  or  cotten  on  Its 
bettOBedge. 

U.  PumtM  SCAUi;  R.  F.  Wolcott,  Olaremoot,  New  Hampshire, 

(9alm — let.  The  combination  of  the  two  graduated  wheels,  screw,  and  bar,  arranged  as  set  forth.  9d, 
Attaching  the  lever,  i,  to  the  platform,  levers,  b  h,  and  rod,  arranged  as  described.  8d,  The  construction  and 
srnngement  of  the  Ailcmm  arms  of  the  shaft,  prqieotions,  and  plateB  of  the  hangers,  and  the  plates  of  the 
beans,  as  set  forth. 

67.  Appimaros  Foa  Ooouiro  Dquxm;  Jean  Louis  Bandelet,  Havenoourt,  Franco,  Aaslgnor  to  Henry  Migeon, 
Woloottoville,  Oonnecticut;  patented  in  France,  April  13, 1856. 

Claim — A  cooling  apparatus  for  liquids,  oompoeed  of  a  vei^ical  range  of  pipes  passing  the  liquids  snocess 
ively  from  the  lower  to  the  upper  pipes  in  said  range,  in  combination  with  tho  perforated  trough,  or  its  equiva- 
lent, supplying  the  other  liquid  which  trickles  over  the  surface  of  said  range  of  pipes,  as  set  forth.    Also,  in 
neb  s  eooling  ap|iaratns,  a  seri*^  of  teeth  or  prqjoctions  on  the  under  side  of  the  horizontal  pipes,  for  tho 
parpnaa  of  conducting  or  distributing  the  liquid  Iklling  successively  flrom  one  pipe  to  the  other. 

U.  8KATI  Stkaps;  Edward  Behr  and  L.  Frcelicli,  Assignor  to  Edward  Behr,  City  of  New  York. 

Claim— The  rod  fitted  longitudinHlIy  in  the  stock,  provided  with  screw  sections,  vrith  cylinders  fitted 
thereon,  and  on  •  end  of  tho  he»l  and  toe  straps  attached  to  said  cylinders,  the  latter  being  provided  with  tho 
r»tdiet«,  d  k.  Into  which  the  |iawls,  e  1,  catch,  as  set  forih. 

6)'  TiA  AHD  CorpES  Pots;  Thomas  Bishop,  Assignor  to  self  and  James  M.  Bishop,  Plainville,  Cbnnecttcut. 

Claim— The  arrangement  of  the  area,  flanches  upon  the  lid,  with  the  apertures,  in  the  oianner  described. 

CO.  8BAn.LA9nB;  D.  0.  Chase,  Boston,  Massachusetts,  Assignor  to  George  parr,  Bullklo,  New  York. 

CUin— The  Jointed  cross-bars  provided  with  the  swivel  Jaws  and  swivel  nuts,  In  connexion  with  the  right 
sad  left  sersv  shaft,  arranged  as  set  forth. 

81.  ttsmoD  OF  Annjsrnro  Qbcvub  Saws;  John  Oolrille,  Assignor  to  self  and  T.  L.  Colville,  Wilmington. 
North  Carolina.  ^  ft     * 

Claim— The  expansion  ring  or  plate  of  copper,  or  any  other  suitable  metal  capable  of  being  expanded, 
V*  lettiBg  or  a4|QstIng  the  saw  properly  upon  the  shaft  at  any  given  point  or  points,  when  the  same  is  inter- 
P«Nd  between  the  saw  and  fixed  collar. 

01  PiT^nup;  Wm.  Xlwell,  Assignor  to  self  and  N.  0.  Mitchell,  Gardiner,  Maine, 

Claim— The  two  boxes,  of  a  qnndrangular  or  other  shape,  provided  with  sliding  glass  tops  and  sliding 
bf>ttom,  in  eombfnatioD  with  the  perforations  surrounded  with  projecting  pins,  for  the  purposes,  arranged  iu 
the  manner  set  forth.  o  •-    -»  r  — o 

O.  C4st  HsTAt  PiTLUTS ;  Johu  A.  Evarts,  Assignor  to  Homer  Curtis,  West  Meriden,  Oonnecticut. 

(Salm—FormUic  the  core  of  the  sbeel  by  covering  the  wheel  with  the  sand,  and  having  the  hole  mads 
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throoKh  tho  core,  so  th«t,  in  casting;  the  sheel,  the  pintle  or  ftxia  of  the  wheel  will  be  eaet  ffmaltuieoiMlj  with 
the  cheel,  and  the  wheel,  when  the  Mnd  is  removed,  be  properly  ii^Juated  with  the  sheel,  as  described. 

64.  Rotary  Pumps;  John  Jewell  Flandera,  Ansignor  to  self  and  E.  0.  W.  Bartlett,  Mancheatrr,  N.  H. 

Clnim — The  combination  of  the  rt'vulving,  annular,  iuTcrted  gear,  the  pinion,  and  stationary  crescent, 
arranged  to  operate  in  the  chm*.  an  ileHcribed. 

6o.  Appakatus  por  MANurAcriRS  or  Coal  Oil;  II.  K.  Symmes,  Assignor  to  self  and  R.  W.  Ilolmaii,  Newton, 
Massachusetts. 

Clnim — 1st,  An  oil  rptort.  k,  in  rombinntion  with  the  ^nii  retort,  d,  or  its  eqvlTalcnt,  fra*  the  parpose  of 
saTing  the  gas  which  Ktr^i|M>M  from  the  oil  n'tort.  and  to  improve  its  quality.  2d,  In  corabination  with  the 
two  retorts,  A  and  n,  I  claim  tite  i>uinp,ur  its  equivalent,  fur  the  purpueu  of  imparting  to  the  gaa  the  neoessaiy 
])rf»sure. 

C<}.  Pocket  Alarm;  Iwiac  Good^jK-cd,  Norwich,  Connecticut,  Assignor  to  self  and  George  A.  Masifield,  Bos- 
ton, Massachusetts. 

Claim — The  pocket,  thief,  and  burglar  alarm,  constructed  in  the  form  and  manner  described.  Also,  the 
combination  and  arrangement  of  the  indi-pendent  lever,  adnptetl  to  cap  and  cock  the  alarm,  and  while  bcih 
the  cap-tul»e  and  hammer  are  arranged  within,  and  do  not  projt^ct  out«ide  the  shell  or  case. 

67.  Stbam  Boilers;  Stephen  II.  Head,  Assignor  to  self  and  Vim.  P.  Parrot,  Boston,  Massachnsctta. 

Claim — Tn  combination  with  the  furnaces  and  the  lateral  passage  and  damper,  chamber.  7,  located  at  the 
front  of  the  furnaces,  and  between  them  and  flues,  for  the  pun>oiie  and  in  the  manner  set  forth. 

68.  Telcgraphixq  Machines;  George  M.  Phelps,  Troy,  New  York,  Assignor  to  the  American  Telegraph  Co. 

Claim — Producing  from  a  magnfto-electric  battery,  the  moment-iry  electric  cnrrents  required  for  actuat- 
ing th<>  printing  raechauisni,  by  giving  momentary  motion  to  th''  armature  or  other  current-inducing  part  of 
the  magiieto-4'lectric  tmttery.  by  means  of  a  set  of  fliigtr-keys,  which,  when  depreMied,  are  controlled  in  their 
action  upon  tho  current-iudncing  part  of  the  magneto-electric  battery,  by  a  mechanical  contrirance  which 
C4inHtantiy  move.i  in  harmony  with  the  nnintemiittingly-revolving  typi»-wheel.  Also,  increasing  the  capa- 
bility of  tho  insti-uraents  for  telegraphing,  by  so  increasing  the  speetlpf  the  transmitting  device  and  type- 
wheel  in  relation  to  the  motion  of  the  parts  which  i>erform  tho  printing,  that  two  or  more  tyix's  shall  pass 
tho  platen  while  the  printing  mechanism  is  acting  once.  Also,  turning  the  cylindriail  platen  while  each  im- 
])re«8ion  is  Itcing  made,  by  means  of  rings  of  teeth  upon  the  tyi)e-wheel  and  platen.  And,  finally,  making  a 
revolving  wheel  or  shaft  turn  the  corrector,  anuaturc,  or  another  wheel  or  shaft,  a  certain  fixed  distance,  with 
the  same  spe<>d  as  itself,  at  any  time  and  any  desired  number  of  times,  by  the  use  of  a  ratchet  wheel,  catch, 
guide,  and  det^^nt,  arranged  together,  and,  with  the  said  driving  and  driven  wheel  or  shaft, for  conjoint  qpwa* 
tion,  as  set  forth. 

69.  Clothes  Drter  ;  Charl<»  A.  Gale,  Boston,  Assignor  to  Albert  S.  lUU,  Maiden,  and  A.  R.  DrtIs,  Oambridga, 

Massachusetts. 

Claim — ^The  comfaliiatlon,  tuhstantiallj  ••  described,  of  the  mantel,  shel^  and  the  folding  slats,  anmoged 
as  set  forth. 

NOTBMBER  8. 

70.  Clothis  Tboriro  AppiJiATtTS;  Corinth*  Alden,  Cassadaga,  New  Tork. 

Claim— The  arrangement  of  the  box  with  the  follower,  or  its  oqnlvalent,  in  combination  with  the  tank, 
AS  specified. 

71.  CoBir  PLAimRB ;  Kphrmim  C.  Allen,  Le  Roy,  New  York. 

Claim — ^The  arrangement  of  tho  rarioos  parts  of  the  seeding  machine  described. 

72.  Rirumro  Suoak;  John  Aspinall,  London,  Xngland;  patented  in  England,  Febmary  8, 1859. 

Claim — ^The  method  described  of  effecting  the  blowing-up  or  melting  of  raw  sugars;  that  is  tossy,  by 
so  snpportlng  or  upholding  tho  sugar  that  successive  portions  will  be  brought  into  contact  with  tha  water, 
whereby  the  sugar  will  be  melted  at  or  near  the  snr&ce. 

73.  CoMPinsATUia  Psmoiim ;  Merrick  Bemis,  Ashbnmham,  Massachusetts. 

Claim— Arranging  a  part  of  the  rod  In  the  form  of  a  bow  or  sectoral  bend,  and  applying  to  sncli  bend  or 
part  a  clasp  or  bow  of  metal  having  a  different  expansive  ratio. 

74.  Dryicb  for  Appltinq  Stram  as  a  Motor;  Robert  Blair,  Malngin  Grove,  Illinois. 

Claim — ^The  combination  with  a  radial  lever  or  frame,  and  circular  railway,  and  central  revolving,  power- 
transmitting  shaft  of  a  traction  steam  engine,  when  tho  crank  HXt>s  of  said  engine  radiate  from  the  cvntral 
shaft,  and  tho  inner  traction  wheels  are  mado  of  smaller  diameter  than  the  outer  one. 

75.  CORX  Shellrrs;  Nelson  Burr,  Batavia,  Illinois. 

Claim — The  peculiar  arrangement  of  the  section,  provided  with  the  ring  and  placed  relatively  with  the 
cylinder  and  adjoining  sections. 

76.  Sbobmakinq  Table;  Thomas  Carpenter,  Battle  Creek,  Miclilgan. 

Claim — The  movable  bottom»arrangod  In  combination  with  the  bench  and  compartment  box,  constructed 
as  described. 

77.  Stram  Yaltbs;  R.  CarkhnlTand  B.  Chalfknt,  Lewlsbnrgh,  Pennsylvania. 

Claim — ^The  peculiar  arrangement  of  the  slide  and  traverse  bar,  t,  which  form  the  valve  of  the  steam  chest, 
the  bar,  u,  and  the  cross-arm  of  rod,  whereby  said  valve  is  allowed  a  lateral  as  well  as  a  longltiMlinal  mov»> 
DMnt  within  the  chest. 

78.  Girth  Buckles;  L.  C.  Chasn,  Boston,  Massschusetts. 

Claim — Constructing  a  buckle  with  wings,  or  their  equivalents,  and  flimished  with  holes. 

79.  WatrRtMRTRIS;  B.  S.  Church,  Manhattanville,  New  York. 

Claim — 1st,  The  arrangement  of  the  partitions  In  the  trough,  as  described,  in  oorobinatlon  with  the  air* 
tight  chamber,  n,  duumber,  f,  and  tubes,  whereby  that  portion  of  the  water  which  does  not  pass  through  the 
measuring  buckets  is  prevented  carrying  off  any  of  the  air  in  the  chamber,  p.  2d,  Arranging  in  tha  air  daam- 
bar,  B,  a  float,  in  combination  with  a  valve,  or  its  equivalent. 

10.  Paokuto  fOB  BuDiire  Oab-uqhts;  George  Clay.  City  of  New  York. 

dalm— The  oomhinatlon  with  the  pipe^  d^  shell,  and  pipe,  b,  of  tha  Biaitle  tnbs^  whan  the  kttar  isfltlsd 
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•ofhKtItoee&tral  portkm  wiU  eoDtnMrt  and  preM  opon  the  biini«roriip<m  theriiding  plpe^  00  m  to  tan  a 


O.  PBoricmji  won  Bm^  OnirAiict;  J.  W.  OorJitmn,  Gfty  of  New  York. 

Chim— let,  Tbff  band  of  copper,  or  other  wire,  applied  in  combination  with  the  cup  or  cnp-llka  frama 
aitehed  to  Che  iw  of  the  prqfeetile.  fld.  The  expanding  ring,  applied  in  combination  with  a  oooioal  anilkoe, 
f»nMd  bdiind  a  ahoolder  on  the  front  part  of  the  prqjeotile. 

8&  PiancfiLB  FOB  KiPUD  QamiAifOi ;  J.  W.  Goehran,  City  of  New]  York. 

CUm— The  application  to  a  prqf  ectlle  for  rifled  ordnance  of  a  covering^  or  of  one  or  move  baiid%  com« 
paeed  cf  a  coil  or  ooUe  of  copper,  or  other  wire^  wound  upon  its  exterior.  ' 

SI  R4naoAn  Gar;  D.  W.  Gomttoek,  Chicago^  IlUnoia. 

Qaim^Placiog  the  enda  of  two  pain  of  a4|oiiiiog  raila  on  a  rising  and  fUUng  platform,  when  the  latter 
is  wspended  from  the  abort  anna  of  crank  leTors,  the  long  arma  of  which  carry  the  panels  of  a  gate. 

84.  Baoroab  Cam  Snoroi;  Wm.  F.  OonTerse,  Harrieon,  Ohio. 

Cistm—lBt,  The  combination  of  a  clamp  with  a  disc  spring,  In  the  manner  explained.  2d,  In  connexion 
vitli  the  abore,  I  claim  the  eeriea  of  annular  steel  diacs  of  unequal  diameter. 

85.  Caraa^kASKUt ;  N.  B.  Cooper,  Oratia,  Ohio. 

Cblm— The  arrangement  cS  the  arms  on  the  two  points,  one  on  each  aide  of  the  npright,  when  the  ap« 
rifbt  is  made  remorahle  by  means  of  the  ways. 

88.  Snail  B011.X&;  Sdward  Crane,  Dorchester,  Masaachnaetta. 

Claha— A  fire-box  snrroanded  by  a  water-jacket,  the  combination  of  the  tnbea  in  the  flre-box  with  the 
boxes  or  duunbeie,  so  thata  number  of  tnbea  shall  have  (he  same  connexions  through  the  said  boxes  or  cbam* 
l»>n  vith  the  water-jacket  and  steam  chamber,  and  shall  also  be  capable  of  being  put  in  and  taken  out  of  the 
boUcr  at  the  aame  time.  Also,  the  use  of  tubes  coiled  or  folded  Into  the  flre-box,  and  connected  with  the  wa- 
tH--Jacket  and  steam  chamber  tiirough  ^e  boxes  or  chambers,  as  described,  of  such  length  in  proportion  to 
tbftr  diameter  Uiat  aU  the  water  entering  them  at  the  lower  end  shall  be  oouTerted  into  steam  in  the  lower 
portion,  and  the  ateam  be  superheated  in  the  upper  portion  before  it  is  dischamd  into  the  steam  chamber. 
ilM,  the  nee  of  tnbea  in  the  steam  chamber  for  discharging  the  steam  generated  in  the  tubes  in  the  flr»-box, 
a>  bait  that  tlie  superheated  ateam  issuing  therefrom  shall  Le  discharged  into  a  drum,  around  the  chimney 
sad  against  the  chimney,  in  the  first  instance,  and  then  against  the  stirftce  of  the  water.  Also,  the  use  of  the 
drnni  around  the  chimney  in  the  steam  chamber  for  securing  the  discharge  from  the  tubes,  and  checking  the 
dittorbaoee  of  the  water  throngh  the  whole  extent  of  the  steam  chamber.  Also,  tlie  combination  of  the  blow- 
off  cocks  with  the  stofhcoeka,  for  the  purpose  of  blowing  off  each  section  of  tubes  separately.  Also,  the  use 
of  the  tube  coiled  around  the  chimney,  for  the  purpose  of  taking  the  ateam  from  the  ateam  chamber,  at  the 
point  where  it  hae  the  highest  temperature. 

8i.  RAXuoan  CaK  Whxiu;  Sdward  Crane,  Borcheater,  Maasachnsetts. 

Claim — ^A  wheel  having  its  rim  and  tire  aecnred  together  by  India  rubber  Tuioaniied  In  place. 

88.  CLoran  Dnm;  Munaon  C.  Cronk,  Auburn,  New  York. 

Claiaa— The  combination  and  arrangement  of  the  hollow  poa^tha  alidlng  plaoe,  brace  eorda,the  httb^  the 
*tBBda,the  radial  amia,  and  the  ring,  in  the  manner  apediled. 

89.  Pass  foi  SraFOBATnio  Cakb  Juicx;  C.  A.  Deaobry,  Plaquemine,  Loniaiana. 

Oaba—The  haatera,  of  iUTerted  cup  form,  applied  within  the  pan,  In  combination  with  the  system  of 
comwxions  and  the  two  series  of  pipes  below  the  pan,  aa  described.  And  in  combination  with  the  said  heaters, 
eoenexions^  and  two  qrstema  of  pipes,  I  claim  the  pipes  paaaing  through  the  aaid  heaters,  aa  deaoribed. 

80.  Pinips;  Jacob  Edaoo,  Boaton,  Massachusetts. 

Claim — ^lat.  The  peculiar  manner  in  which  I  support  the  cylinder  upon  the  flanchea,  in  combination  with 
the  Tsaram  chember,  for  the  purpose  of  insuring  an  unobstructed  passage  between  the  said  chamber  and  the 
iadertloQ  pipe  below  the  TaWes.  2d,  The  manner  described  of  securing  the  induction  pipe  to  the  pump  by 
>Maas  of  the  prqfeeting  bearing  points,  operating  as  set  forth.  8d,  The  described  combination  and  arrange- 
aisat  of  the  diyislon  plate  and  the  cylinder,  whereby  the  body  of  the  pump  is  dirlded  into  two  distinct  Ghsimr 
ban,  the  one  senring  as  an  air  or  water  chamber,  and  the  other  as  a  vacuum  chamber. 

81.  Lmn  ScALBS;  Thaddeoa  Fairbanks,  St.  Johnsbnry,  Vermont. 

Claim — Not  only  with  Its  pendulous  weight,  x,  oonnected  with  the  aeale  pan  by  a  forked  arm,  prorided 
^h  bearings  for  reoeiTing  and  resting  on  knife  edges  of  a  bar,  extended  from  the  steelynrd,  as  specified,  but 
with  a  Inr  steelyard  made  without  any  Ibrk,  and  extended  into  a  stationary  staple  or  stop^  arranged  in  the 
aManer  sped  fled. 

n.  SAflB-TAnxan ;  John  IL  Torieat,  Norfolk,  Virginia. 

Claim— The  springs  and  the  ratcheta,  as  oonatmcted,  in  combination  with  the  lovert  and  cord,  operating 

98.  MAXfrracnnu  or  Oas;  Leonard  D  Gale,  Washington  City,  D.  C. 

Claim— The  trratment  of  bitamen,  bituminous  coal,  and  their  diatillatea,  or  their  eqniralenta.  by  first 
flOQTcrting  the  Tolatlle  portions  to  a  state  of  rapor,  at  a  temperature  below  a  cherry  red  heat,  and  then  forc- 
ing the  Tapor  eo  generated  into  eontaet  with  a  red-hot  sarfucr,  in  such  a  manner  that  the  gas  generated  may 
be  iostentaneooaly  removed  from  the  said  heated  surfooe,  and  thus  be  preTonted  from  further  decomposition, 

8L  XAcmna  pok  Honnivo  Makx,  Mc;  Thaddens  A.  Granger,  Wilson  Co.,  North  Carolina. 

daiair— The  oonatmction  of  the  cap  timber,  in  combination  with  the  supporting  timber  which  forma  the 
*viTei,  to  allow  the  beam  to  be  mored  to  any  point  desired. 

8&.  MAxiVAcnmi  or  Gas;  Leonard  D.  Gale,  Washington  City,  D.  C. 

Claim— The  treatment  of  all  woody,  resinous,  and  ihtty  bodies,  as  well  as  all  tarry  matter,  except  bitumen, 
ntaahions  coaL  and  other  distillates,  by  first  conrerting  the  Tolntlle  portions  to  vapor  at  a  t(»mperature  be* ' 
•a«  adierry  red  heat,  and  afterward  liMving  the  rapor  so  generated  into  contact  with  a  red-hot  snrliioe  in 
neh  a  manner  that  the  gas  generated  thereby  may  be  Instantly  removed  from  said  heated  surfiu:e,  and  thna 
be  prevented  ttom  Itarther  decomposition. 

86.  AmnxQ  PuHnmi  to  Top  Bmxs  or  Dxawiko  MAOHnmr;  Noah  S.  Hale,  Nashua,  New  Bampahira. 

Qahn— The  arrangement  and  combination  of  the  drawing  rolla,  straps,  attached  at  the  ends  of  aaid  voUa, 
mastaMs  baia^  levar,  weight,  rod,  bell  crank  levar,  and  hanger,  as  daKrlbad. 

8» 
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97.  Cabbxagk  Skats;  B.  H.  Harris,  Palmetto,  Georgia. 

Claim — Attaching  the  neat  to  the  Ixxly  of  the  Tehicle  by  rneana  of  the  bnrH  nnd  rods,  so  aa  to  permit  of 
a  certain  degree  of  play  of  the  eeiits  or  nioTement  thereof  iudepeiMJent  of  the  body. 

98.  Plovobs;  J.  P.  UarriSi  Byhalia,  Miasiasippi. 

Claim — ^The  combination  of  the  separately  adjustable  and  rpmorable  monld-board  with  a  anbaofl  share 
situated  behind  and  below  it — the  said  subsoil  share  being  also  aeparately  remoTable,  to  allow  the  separata 
use  of  said  mould-board. 

90.  MACHnu  voK  PvLUDfo  AHB  Cumvo  Conox  ANP  Cour-flTAua ;  Horatio  F.  Hicks,  Qrand  View,  Indiana. 

Claim— The  combination  of  the  reel,  paddle,  dnuni  and  cutter,  operating  aa  set  ix^^ 

100.  Skwino  MACHims ;  Wm.  Cleveland  Hicks,  Boston,  Massachusetts. 

Claim — As  my  method  of  controlling  needle  thread  in  sewing  machines,  by  a  combination  of  mechaninn, 
as  deticribed,  by  which  a  bar  or  wire,  throtigh  which  the  thread  passes,  and  by  which  the  thread  is  tigbtrned 
and  loow-ned,  shall  hare  the  described  motion  combined,  firstly,  to  be  drawn  up  by  the  needle  bar.  or  its>qoiTa> 
lent,  during  its  entire  upward  motion;  secondly, held  at  rest  until  the  ucedle-eye  is  at  or  near  the  material  to 
be  sewed ;  and  thirdly,  to  bo  d{senj<aged  and  allowed  or  caused  to  fkll  by  itM  own  gravity,  or  by  the  afwistance 
of  a  spring,  for  the  purpoee  of  gaining  the  amount  of  motion  lost  by  remaining  at  rest  during  the  first  part 
of  the  downward  motion  of  the  needle  bar. 

101.  H0R8B-BH0x;  N.  E.  Hinds,  Cooperstown,  New  York. 

Claim — ^Ist,  The  wider  and  thicker  enlargement  of  the  toe  or  fore  part  of  the  shoe.  2d.  The  trough-like 
concave  form  of  the  underside  of  the  shoe  and  the  raised  edges  that  ensoe,  as  a  conweiinejioe  of  the  conatmi^ 
tion  of  said  concave  form.    3d,  The  construction  of  calks  made  in  a  T  or  double  V-form. 

102.  CiDE&  Mills;  A.  D.  Hoffman,  Belleville,  Michigan. 

Claim — The  combination  oT  the  cmshing  rollers,  prcssurs  rollers,  and  endlrss  apron,  when  the  crushing 
rollers  are  provided  respectively  with  teeth  and  recesses,  and  the  pressure  roller  provided  with  the  yielding 
bars  and  canvass  covering. 

108.  PuLLKT  Blocks  ;  8.  F.  Lewis,  San  Francisco,  Oali.^>mia. 

Claim— Ist,  The  arrangement  and  combination  of  the  pulleys,  shoe,  and  eccentric  within  tiie  block.  2d, 
The  teeth  or  projections  and  stop,  formed  respectively  on  the  pulley  and  shoe,  to  operate  as  set  forth. 

104.  Abdomual  Corsits;  James  P.  McLean,  City  of  Mew  York. 

Claim — ^A  corset  or  belt  with  cork  brackets  or  projections  on  its  lona,  the  upper  or  top  edge  of  such 
brackets  being  leveled,  in  combination  with  the  abdominal  pads  which  form  a  part  of  the  lower  section  off 
the  oorset  or  Iwndage,  and  are  held  in  their  places  by  the  same. 

106.  Knife-clbaxbe;  James  McNamee,  Easton,  Pennsylvania. 

Claim— The  upper  socket,  with  its  pad  operated  by  the  socket,  V,  with  its  pad,  and  the  reservoir,  tiie  pad 
of  the  lower  socket  is  rendered  ac^ustable  in  respect  to  the  reservoir. 

106.  SiKDiNO  Machikks;  Allen  N.  Merriil,  Batavia,  Illinois. 

Claim — 1st,  The  employment  or  use  of  a  longitudinal  a^iustable  shaft,  provided  with  cyllnden,  having 
different  sized  seed  cells,  in  connexion  with  perfbrated  bars,  slides,  and  plate,  arninged  as  set  forth.  2d,  The 
arrangement  and  oombinatiun  of  the  spon^  conductors,  shoe  spouts,  and  elevating  arms  on  siialt,  connected 
to  the  conductors. 

107.  Portable  Oas  Apparattjs;  John  H.  Miller  and  Samuel  Albright,  Grafton,  Yirglnta. 

Claimr— A  portable  gasometer  famished  with  a  central  gas  discharge  pipe,  a  central  guide  rod,  a  flexible 
eonnecting  pipe,  and  one  or  more  ratchet  bars,  and  arranged  in  a  frame  which  is  providM)  w^ith  one  or  more 
spring  pawls,  for  use  in  a  railrwid  csir,or  other  traveling  appamtus,  which  is  sul^iect  to  a  Jolting  or  vibrating 
motion,  for  the  purpose  of  supplying  gas  to  a  series  of  gas  burners. 

108.  Skirts;  Charles  Minzheimer,  City  of  Now  York. 

Claim— The  expanding  Joint  and  strings,  or  their  equivalents,  at  the  back  of  tlie  skirt,  in  comUnntion 
with  the  openings  in  the  other. 

109.  Corn  Planters;  Oliver  P.  Moran,  HaynesvIUe,  Mtsaonri. 

Claim— The  combination  of  the  curved  concentric  aperture  In  the  bottom  of  the  seed-box  with  the  alid* 
Ing  strike  and  measuring  holes,  for  the  puqiose  of  chaining  said  bolvs  from  the  seed-box  with  the  least  t*oe- 
Sible  weight  upon,  and  impediment  to,  the  motion  of  the  dropping  wheel.  Aliio,  the  combination  of  tho 
concentric  vibratory  arm  and  projecting  pin  thereon,  with  the  measuring  holes,  for  the  purpose  erf"  impartina 
the  proper  movement  to  the  dropping  wheel.  Also,  the  arranxentent  of  the  instant  valve  upon  Uie  curved 
weighted  hinge,  which  is  pivoted  to  the  sides  of  the  chamber  in  a  iKMition  nearly  vortioally  over  the  valve, 
in  combination  with  the  slotted  connecting  rod,  for  the  purpose  of  producing  a  superior  thickncas  and  delt- 
eacy  of  action  on  the  valve. 

110.  Castino  Car  Wbkels;  Austin  W.  Moses  and  Joseph  A.  Springer,  Philadelphia,  Pennsylvania. 

Claim — ^The  descrilied  methoti  of  casting  railroad  car  wheels,  by  pouring  the  centml  portion  of  the  wheel. 
Independently  and  in  advance  of  tlie  tread,  to  allow  said  centiiil  portion  to  cool  and  contract  to  any  deeirvd 
degree  before  adding  the  metal  forming  the  tread  of  th»  wheel;  said  end  is  accomplished  by  the  employment 
of  a  ring,  composed  of  any  convenient  number  of  segments,  or  their  equivalents,  and  arranged  to  operate  in 
combination  with  the  annular  part  of  the  flask. 

HI.  Straw-cuttkrs;  Jacob  H.  Mnmma,  Harrisbnrgh,  Pennsylvanln. 

Claim— 1st,  The  employment  of  a  hawk-bill  cutter,  constructed  and  arranged  In  connexion  with  a  cutter 
bar  of  a  straw-cutter,  operating  as  set  firth.  2d,  The  slat  bed,  for  the  pnrposrti  of  not  only  cleaning  tl>e  ma- 
terial from  dirt,  but  also  as  a  feed  to  the  rollers.  Sd,  The  employmimt  of  the  rib.  fv*ed  rollers  for  crushing  anil 
dividing  the  sheet  of  material  to  be  cut,  arranged  and  combined  with  a  hawk-bill  cutter  and  bar. 

112.  Sawing  Machines;  Adrian  Y.  B.  Orr,  Iiancaster,  Pennsylvania. 

Claim— The  oscillating  lever,  In  combination  with  the  spring  and  feed  lever,  and  operating  dttMr  a  sin- 
gle taw  or  a  pair  of  saws. 

113.  Heating  Apparatus  ;  Qeorge  R.  Osbrey,  Providence,  Rhode  Island. 

Claim — The  combination  of  the  alcohol  reservoir  and  vaporizer  with  a  lamp  for  heating  the  same,  when 
•oeh  Tsoselfl  are  connected  by  a  liquid  piije  and  a  vapor  pipe,  said  pipe*  acting  In  snch  oonnezion  to  maintain 
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t  ooMlMt  level  within  the  TapOTiaer.    Also^  oomUniog  with  such  derice  Ibr  Taporiiing, »  oooical  dineial- 
Bator  Bod  A  oooTejc  drllector. 

114  lUcBon  KNi  CcTTura  Boov  Ain>  Shok  S<na;  Qeoisa  W.  Pftrrott  and  Cbarlea  K.  Bradford,  Lynn,  Haas. 

Clitiin— The  comMiuition  and  arnngement  of  an  automatic  feed,  sole  by  sole,  with  the  catting  knives. 

115.  CuBvrnro  Axn  Rmx iiro  SuaAK  Juiobs,  Ac.  ;  Hiram  O.  G.  Paulaon,  Fl&tland,  New  York. 

Clate— The  application  of  alcohol,  in  combination  with  water,  in  all  the  proportiona  as  stated,  and  at  the 
temp^ratare  of  boiling  of  said  combined  liquids  to  the  melting  or  dissolving,  boiling  or  treating  raw  sugara 
or  jnicw  of  saoduirine  substances. 

116.  Oooccro  Rastok;  William  Pellet,  City  of  New  Tork. 

Claim— The  combination  with  a  central  fire-grate  having  openings  In  its  side,  and  with  the  side  ronsting 
cfainliers  or  spita,  of  dampers,  which  can  be  a^iuted  so  that  the  roasting  may  either  be  effected  in  the  sido 
duuDbers,  by  direct  action  of  the  burning  coals,  or  by  the  beat  radiated  from  the  sides  of  the  fli-e  chambeni. 

117.  SVEAVK5IFX  FOB  CuTTiiro  Hat  A2fD  Ca7  Li^iixos;  Sdward  K.  Pye,  City  of  New  York. 

CSaim— The  employment  or  use  of  the  knife  on  the  prqjection  of  the  bar,  and  secured  thereto  by  the  lefe 
scTPv,  in  ocmnexion  with  the  pointed  wheel  attached  to  the  prqjection. 

lU.  PouABLS  Tussr-TABLB;  Johu  Bobinson,  of  £11,  Sharptown,  Maryland. 

Claim — ^The  adjustable  sliding  turn-table,  constructed  as  specified. 
lU.  dfovxa,  RasroXB,  tc\  Joslah  M.  Reed,  Boston,  ilassaehusetts. 

Claim — ^The  application  and  constructiou  of  the  flue  with  Its  door,  as  described. 

13D.  l5aiCT  PownEBrBLOWXB ;  Peter  Reynard,  City  of  New  York,  and  Victor  Yarin,  Brooklyn,  New  York. 

Claim — ^Ist,  The  ball,  attached  directly  to  the  chamber  or  neck,  and  acting  to  blow  the  powder  out  of  the 
neck  or  chamber,  mther  with  or  without  the  valves,  as  ppecifled.  2d,  The  holder,  composed  of  the  rod,  e,  and 
riflf.  providL-d  with  the  rod,  g,  and  the  button,  to  act  on  the  elastic  ball,  as  described. 

12L  Stcmp  ExnuLCTOu;  C.  Bird  Pate,  Moore's  Mill,  Indiana. 

Claim — The  arrangement  oi  leven  and  spar,  as  set  forth. 

122.  81WIXO  MacHiins;  Israel  M.  Rose,  City  of  New  York. 

Claim — The  combination  of  two  needles  and  a  shuttle,  to  operate  as  set  forth,  for  the  pnrpoee  of  prodo^ 
i^  a  stitch  of  the  structure  described. 

123.  drovn;  Christian  Charles  Schiefierdecker,  Baltimore,  MaryUnd. 

Claim — The  eombination  of  the  central  air  space,  containing  material  raflractory  to  heat,  with  the  scries 
of  rarrounding  ascending  and  descending  smoke  fines,  arranged  as  described. 

121.  Sivuio  MacHiiixa;  Charles  Soofleld,  Adams,  New  York. 

Oalm — 1st,  The  auxiliary  iMUng  plate,  q,  with  plus  or  teeth  on  Its  surfhoe,  in  combination  with  the 
perforsted,  slotted,  main  feeding  plate,  x,  when  said  plate,  q,  combines  in  Itself  the  properties  of  a  spring,  and 
oft  feed  bar,  and  is  otherwise  arranged  in  the  manner  described.  2d,  The  arrangement  of  the  pivoted  lever, 
aiyiutablo  coUar,  jpressnre  pad,  and  ueedlo  lever,  in  the  relation  shown  to  one  another,  and  Ibr  united  oiM>ra- 
tloo  in  the  manner  set  forth.  3d,  The  lever,  made  elastic  laterally  iiivoted  at  n,  provided  with  a  pin,  and 
eoepied  to  the  pressure  pad  by  an  a4Justablo  colUr,  in  combination  with  the  needle  lever  and  the  recess  in  tlie 
Mandsfd.  ^h.  The  looper,  w  z  u  t,  when  the  part  u  t  is  mnde  rigid  and  attached  to  the  horizontsl  nick  sliAft, 
and  the  part  w  z  la  made  yielding  or  with  a  spring,  and  formed  or  arranged  on  one  side  of  part  u  t,  and  In 
the  relatioo  shown  to  a  prq|ection  on  the  periphericai  surikce  of  the  actuating  cam.  6th,  The  combination 
of  the  adinstahle  intermediate  plate  with  the  Jaws  of  the  looper,  for  the  pu^mse  of  adapting  the  same  loonier 
vithont  removing  it  from  the  machine,  which  is  used  for  sewing  either  in  the  Rouble-looped  or  other  stitch 
Bade  with  two  threads,  for  sewing  In  the  chain-etitch. 

12s.  MACHDri  roK  Makixo  Box  Joisrrs;  James  Stimpson,  Baldwlnsville,  Massachusetts. 

Claim — ^lat.  The  oonbinatfou  of  the  hollow  bit,  the  cutters,  or  their  equivalents,  operating  to  form  the 
tnMMM.  ad.  In  combination  with  the  above,  I  claim  the  auger  bit,  operating  to  form  ti&e  holes  to  correspond 
*ith  the  temms. 

UB.  CiXfo^-mstn^  Cheater  W.  Sykes,  City  of  New  York. 

CUia— The  oomUnation  of  a  knifo  and  shears,  as  described. 

127.  Snuw-CETTXBS;  Uarvey  Trumbull,  Central  College,  Ohio. 

Oaim— TlM  combination  of  a  se]f-«4}usting  q)ring  preasuro  clasm  to  or  with  an  antomatic  rake,  for  the 
pwpose  of  feeding  the  material  to  the  knife. 

12B.  Gaib;  Nathaniel  Waterbury,  Fond  do  Lac,  WIeoonsin. 

CWm— The  arrangement  and  eomblnatlon  of  the  pendnloos  rod  tnd  weight  with  the  axla  of  the  pulley. 

12B.  RomuB  FUBVAcn;  Jamea  WhiteliiU,  Frederick,  Maryland. 

Chdm — 1st,  A  Ihmace,  oonstmcted  with  two  separate  fire  chunbera  and  grates,  with  an  air  passage  be- 
tween the  chambers,  closed  at  their  sides,  but  open  at  the  bottom  and  top.  2d,  The  combination  of  the  pecn-r 
liar  labyrtnthian  afr  passage  and  the  peculiar  fiimace  described.  8d,  The  eomblnatlon,  with  the  peculiar  fhr^ 
nece  sod  peculiar  labyrintnlan  air  passage  described,  of  the  curved  cold  air  pipe. 

130.  Oonoir  Qx3M;  Ferdinand  Wateridi  and  Jacob  Kesrher,  Oty  of  New  York. 

Clalns— The  arrangement  of  the  flngsr  sbaft«»  0  and  n,  operating  in  the  manner  described,  and  acting 
t<)getber  so  that,  while  the  fingera  of  the  shaft,  c.  during  Its  revolution,  pull  the  cotton  out  of  the  hopper,  the 
ftagsrs  of  the  shaft,  n,  take  the  cotton  from  the  former,  and  deposit  the  same  upon  the  guiding  rollen. 

UL  Mom  or  Coairnrufa  res  Scat  or  tu  Bbiveb  on  Ciit  Rauboas  Cabs;  Wm.  C.  Allison,  AssigBor  to  self 
and  John  Mucphy,  Philadelphia,  Pennsylvania. 

CklB— The  oombination  of  the  board,  rod,  with  Its  collar,  and  the  catch,  when  the  said  rod  serves  the 
daaUe  porpoee  of  supporting  the  seat,  and,  in  ooqjunctlon  with  the  catch,  of  maintaining  the  seat  iiolded  up 
«ttoftheway. 

132.  Hastmub  fob  SirooTHDro  Ibohb;  Henry  C.  Brown,  Buflklo^  New  York,  Aarignor  to  Charlei  0.  Brown, 
ButtoD,  Maasoehnsetts. 

filfttm   A  Tentllatiag  ■moathing  Iron  handlei  conftmcted  ai  deecrihed. 
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133.  lUiutOAB  CUL  Sranroi;  Wot.  S.  Cooper,  DanUrk,  New  York,  Anigiuvr  to  Charlee  D.  GfliMii,  City  of 

New.York. 

Clulm— The  combination  and  amngement  of  groups  of  tmr  qniags  by  and  with  the  eiiqwnalon  hradrt 
or  stirrup,  ammged  iu  the  maaner  described. 

134.  SLBXPiifo  Cabs;  John  Danner,  Assignor  to  self  and  J.  M.  Jaji  Canton,  Ohio. 

ClBim— The  combination  of  the  hinged  back,  d',  with  the  hinged  and  retanihle  ftuoa,  and  raoiOTable 
piece,  arranged  to  operate  in  relation  to  seat  and  false  back  of  the  iMck,  a'. 

135.  Appaeatub  roa  Hkati50  HrnBO^rAXBoa  LiQUine ;  Pearson  B.  Kitchen,  Assignor  to  Wm.  H.  Matthall, 

Philiulelpbia,  Pennsylvania. 

Claim— The  applfcatioo  to  gas  generators  of  a  hot  air  chamber,  and  the  submerging  of  one  or  more  sir 
pipes  therefrom,  into  and  upon  ^e  oiemicals,  for  the  purposes  set  forth  and  described. 

130.  Lamps  ;  A.  H.  Knapp,  Assignor  to  self,  E.  H.  Barstow,  and  A.  B.  Trowbridge,  Newton  Centre^  Haas. 

Claim— The  wick  portion,  arranged  as  described. 

137.  CoMPOBinoir  poa  DaTiaaxiiT  Pcbposbs  ;  Ambrose  LoTis,  Assignor  to  self  and  Charles  S.  Hodge^  Boston, 

MaMAchusetta. 

Claim— The  described  cleansing,  bleaching,  and  dMnfecting  liquid,  consisting  of  an  alkaline  iiUcate  ooon- 
bined  with  chlorine. 

138.  MxTHOD  OP  Dbiting  Pxlu;  James  A.  Whipple,  Boston,  Assignor  to  self  and  Qeorge  A.  Btoos^  BoKbuiy, 

Massachusetts. 

Claim — ^The  method  or  process  of  driving  piles  by  exploding  charges  of  gunpowder,  or  its  eqalTalent, 
betwe«>n  the  pile  and  a  fhlcntm  or  resiAtance,  so  tliat  the  force  of  the  explosion  shall  wholly  or  partially  act 
to  drive  the  pile  in  the  direction  of  its  length,  or  nearly  so. 

138.  Port  ABLE  LocoMonm;  Joseph  Barrans,  Caledonia  Terrace,  Queen's  Road,  Peckham,  Ooonty  of  Surrey, 
England. 

Claim — 1st,  The  method  described  of  supporting  the  front  portions  of  traction  or  portable  steam  engines, 
by  means  of  a  spring  or  elastic  beam  or  lever,  at  or  near  the  middle  thereof;  the  said  beam  or  lever  being 
arranged  ounstantly  to  occupy  a  pueition  in  a  vertical  plane  paasing  through  the  axis  of  the  boiler,  by  having 
its  near  and  front  ends  applied  and  Jointed  respectively  to  the  bottom  of  the  barrel  of  the  boiler,  and  to  the 
Ibre-carriage.  2d,  The  application  and  use,  in  traction  engines,  of  tensional  rods  or  ban  for  retaining  the 
driving  wheel  centres  at  the  proper  diNtance  asunder  from  the  axis  of  the  ground  driving  wheels.  Sd,  The 
application  and  use,  in  traction  and  portable  steam  engines,  of  ground  driving  wheels,  iu  two  or  more  aertions 
capable  of  being  put  in  and  out  of  working  action,  for  the  purpose  described,  and  such  wheels  having  teeth 
holding  prqjections  upon  their  peripheries  of  the  form  and  arramgement  described. 

KOYBMBXB  U. 

14a  Mbtbob  or  PBisrmo  Flooe  Cufrsa ;  James  Albro,  EUtabeth,  New  Jeney. 

Claim — ^The  production  of  grained  or  vari^ated  designs  upon  oil  cloth,  by  applying  th«  prtntlog  blo^ 
to  cushions  or  pads  upon  whidi  the  colore  have  been  previously  **  grained  *'  or  **combed.*' 

141.  BaxBCfl-LOANHQ  FoB  Abms;  Wm.  H.  Arnold,  Washington  City,  D.  C. 

Qaim — ^Ist,  The  combination  of  the  cap-lever,  shackle  piece,  pin,  and  grooves,  with  the  breech  piston,  fbr 
operating  as  described.  8d,  The  combination  of  slide  piece,  Joined  as  described,  with  the  pin  and  hammer, 
operating  as  set  forth.  3d,  The  cavity  in  the  piston,  for  the  reception  of  the  rear  prqfecting  tail-plaoe  of  the 
prqjectile. 

142.  RBCUKiiro  Chaxb;  J.  M.  Baird,  Wheeling,  Virginia,  and  Levi  F.  Smith,  Stonington,  Connecticut. 

Gaim — ^Ist,  The  combination  and  arrangement  of  the  oscillating  pedestal,  vertical  lever,  the  sliding  seat 
frame,  and  stand,  as  described.  2d,  In  combination  with  the  lUl,  the  vibrating  foot-board,  the  oscillating  bar% 
and  pitman,  or  their  equivalents,  in  the  manner  described. 

143.  MBCHAmcAL  MoTBHBRTB ;  Wm.  H.  Baker,  T^maqna,  PennBylvanla. 

Claim— The  drum,  placed  looeely  on  the  shaft,  and  having  ropes  or  chains,  and  a  weight  or  weights  at> 
taehed  to  it,  in  connexion  with  the  toothed  spring,  toothed  wheel,  train  of  wheeb,  fly-wheel,  and  cam,  fitted 
between  the  friction  rollera  of  the  shaft,  as  set  fortit. 

144.  Gaugb  pob  Ibob  Azua;  Wm.  C.  Bamberger,  Washington  Otj,  D.  C. 
Claim — An  axle  gauge,  constructed  In  the  manner  descrilMd. 

146.  8Hip^BUiu>iiro ;  Jacob  W.  Banta,  Buflalo^  New  York. 

Claim — ^Ezteoding  the  planking  upon  both  sides  of  the  bow,  and  uniting  their  eontlgaoas  ends  fonrard 
of  the  dead  wood,  the  planking  and  deed  wood  being  chamfered  to  admit  of  such  extenaiun  and  union. 

14fi.  BuBB  Ctusdxbb;  James  Bidwell,  City  of  New  York. 

Claim — Securing  the  toothed  plate  in  place  by  providing  them  with  pn^ectlons  or  recesses,  to  fit  to  cor- 
responding recesses  or  prqjections  provided  in  or  on  the  Interposed  packing  rings  fitting  to  the  body  of  the 
cylinder. 

147.  HoLB  Ploqobs;  Aaron  Bowers,  Jacob  H.  Griggs,  and  John  Wilson,  Monmouth,  Illinois. 

Claim— The  combination  of  the  peculiarly  eonstructad  mole  with  the  scrapers  and  presser,  arranged  ss 
set  forth. 

148.  Tool  iob  Curmra  Cobkb  ;  Adolfhl  Bran,  Newark,  New  Jersey. 

Claim— A  cutter  consisting  of  two  curved  blades,  two  s^ng  or  hinged  anna,  and  a  sliding  rlni^  with 
extensions,  as  set  forth. 

149.  UACmn  pob  Paouvo  Staboii,  tc.;  Isaac  A.  BrowneU,  Providence,  Bhode  Island. 

Claim — 1st,  The  tunnel,  as  constructed,  for  the  purpose  described.  2d,  Attaching  the  cams  to  upright 
strips  of  wood  or  metal,  which  receive  and  transmit  to  the  said  cams  the  motions  which  reduce  in  bulk  the 
oommoditv  placed  therein.  3d,  The  wheel,  p,  for  holding  and  carrying  the  blocks,  in  combination  with  the 
cam  wheel,  a,  and  the  stud,  Ac^  fur  imparting  the  motion  which  reduces  the  commodity  in  bulk,  and  also  the 
intermittantiy-rotaiy  motion  to  tba  wheel,  r.    4th,  The  anrnngement  of  the  foot  lever,  and  tha  ro^  t,  ami 
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tb«  pimch,  with  tbe  rod  and  plate,  for  the  fnirpoMe  spedfled ;  ftlm.  f  n  comblnKtion  with  the  punch,  the  pawl, 
twi.  J,  end  eUdtTiK  hub,  for  liberating  the  wh«>el.  r,  at  the  proper  time.  5th,  The  rail  and  the  8tud«,  Ac.,  with 
the  atop  for  withholding,  in  the  manner  specified. 

150.  Ksrenya  Machines;  Joeeph  Bnlltick,  Cohoefl^  New  York. 

CUum — The  employment,  in  conibinjition  with  snch  a  circular  eerire  of  stationary  needlpw,  of  a  wriee  of 
Wer-Iikc  Jvkii,af»plif(l  as  dcacribetUand  li:tving  a  movement  between  the  ueedlea  in  a  direclion  radial  to  the 
cratre  of  the  marhine,  hot  no  roUry  motion. 

151.  Maxtuoau  Ri5o;  Oeor^  T.  Btt<«hn»ll,  Birmingham,  Conn^'cticnt 

Claim— A  martinpile  ring  whose  exterior  edpe  is  thinner  than  the  Interior,  In  combination  with  an  ex- 
tfri«>r  band,  whose  edgvs  extend  down  upon  the  sides  of  the  ring,  forming  a  huUow  or  corrugated  band  on  ita 
sar£*ee. 

Ul  liSTCfUKi  MxTAL  110078  ON  CoTT05  BALES ',  John  T.  Butler,  Natchex,  Mississippi. 

Gl«im>— The  combination  of  th^  bnckle  frame,  made  withont  any  opening  in  tlin  border  of  it,  with  the 
by>k4,  when  the  Utter  are  received  through  the  former  and  held  in  place  by  the  pressure  of  the  bale  against 
tiKin. 
U3.  Noixus  roK  Frmi  Brgctzs;  Lysander  Button  and  Robert  Blake,  Waterfurd,  New  York. 

Claim — The  removable  ring,  constructed  and  combined  with  the  af^utage,  as  set  forth. 
liL  Oeb-wabbsb;  ITilliam  L  Carter,  Marietta,  Pennsylvania. 

Claim — A  doable  conical-ehaped  vemeU  provided  with  teeth  or  cntters  Inside  at  the  end  where  the  ore  U 
Rceived,  and  the  grinders,  with  the  means  describod  for  supporting  and  adjusting  thn  same. 

U&.  MACBI2W  roB  FoLDiirQ  Papkb;  Cyrus  Chambers.  Jr.,  Philadelphia,  Pennsylvania. 

Claim — 1st,  So  arranging  the  drop  roller  that  It  shall  co-operate  with  one  of  the  feeding  rollers  In  feed- 
inc-in  the  sheet.  2d,  Forming  grnovfs  in  th-*  foliling  rollers  for  the  reception  of  the  adjustable  guides.  3d, 
lb?  cuiiibination  of  the  carrying  roller  with  the  folding  roller  for  carrying  in  the  shei't.  4th,  Giving  the 
rarved  barm  a  pn^ection  beyond  the  aarfoce  of  th'>  rollers,  for  the  purpocie  of  raising  or  bearing  olT  the  sheet 
itvm  thefoldinc  roller.  &th.  Moving  the  folding  knif<*  In  an  arc  around  one  of  the  folding  n)llers.  6th,  Placing 
the  centre  of  the  arc  in  which  the  folding  knife  moves,  near  or  within  the  periphery  of  the  roller  anjund 
vtiich  it  mores.  7tb,  Cormgating  the  sheet  as  it  pas84*s  from  one  folding  mechinisni  to  a  p<Mition  to  tie  acted 
Sfoo  by  the  next,  for  the  purpoM  described.  8th,  Turning  or  conducting  the  paper  by  means  of  the  bent 
bars,  in  the  manner  specified.  Orh.  The  combination  of  the  bent  bars  with  the  straight  bars  and  ucUustable 
stop,  arranged  in  the  manner  descrilied.  10th,  The  combination  of  the  l>ent  bars  with  the  tupes  and  stAip,  for 
the  pQrpoae  apecffled.  11th,  The  oscillating  packer  or  plunger,  having  its  centre  of  motion  below  the  point 
of  contact  with  the  folded  sheets.  12th,  The  yielding  catches  for  preventing  the  return  of  the  fiacked  sheets, 
SQBstraeted  as  described.  13th,  Making  one  or  m'lre  n  >tche8  in  the  plunger  for  cleaning  the  yielding  catches. 

156.  HAATnTBBB;  George  B.  Chenoweth,  Baltimore,  Maryland. 

Claim — ^Th«  described  arrangement  and  combination  of  the  finger  bar  and  main  frame,  whereby  the  bsr 
cm  be  folded  Ibrwards  to  the  side  of  the  machine  with  Its  front  downwards,  so  that  the  platform  can  remain 
■ttadied  to  the  bMr,  and  occnpy  a  vertical  position  therewith  when  folded  to  this  position. 

157.  Canur;  Philip  L.  Clow,  Oohoea,  New  York. 

Clafaa — lat,  Han^ng  the  outer  parts  of  two  contrarlly-revolvlng  dashers  to  the  central  portions  by  hingra, 
ii  the  manner  eeC  fbrth.  2d,  The  arrangement  of  the  air-pnmp  and  water  ruaenrolr  with  the  revolving  daabon 
aad  cream  vemel,  aa  described. 

156.  BorimT  CBurnv;  Aaroit  L.  Cornell,  City  of  New  York. 

Claioi — ^The  arrangement  of  the  rotating  shafts,  armed  with  the  concare  or  reoeased  crags  or  dasherf, 
vithin  the  two  ooocave  or  half-cylinder  chambers,  placed  back  to  back. 

150.  Afpabatub  vtm  WoBKiire  SHin  Boats;  U.  Davidson,  of  the  United  States  Navy. 

Claim— The  boat  apparatus,  conahiting  of  the  reel,  the  attaching  and  detaching  hooks,  constructed  u 
fpcdfled. 

140.  Mowno  MACHom;  Thomas  IT.  Dodge,  Washington  City,  D.  G. 

Claim— 1st,  The  arrangement  and  combination  of  the  levers,  standards,  and  cords,  with  shoe,  whereby 
dM  driver,  from  his  seat  on  the  machine,  can  elevate  cither  end  of  the  finger  bar  independently  of  the  other, 
or  tbe  entire  bar.  2d,  The  combination  of  the  cutting  nppiinitus  with  the  main  frame  and  mechanism,  so 
cntwtructed  ami  arranged  that  the  driver  can.  without  leiivin^  his  i«eHt  on  the  machine,  fold  up  and  unfold 
th^  finger  bar  without  taking  hold  of  it  with  his  bund.  3d.  The  combination  and  arrangement  of  the  leven 
^th  the  driver's  seat  and  cord  or  chain,  whereby  the  driver  may,  when  necessary,  employ  botti  his  hands  and 
kis  leet,  together  with  the  power  of  the  team,  to  raise  the  finger  bar  and  cutting  apparatus.  4th,  So  combin- 
In^  mechanic  with  the  machine  as  that  the  driver  can  employ  the  power  of  the  team  to  asftist  to  el'-vate  the 
ftacN-  bar  and  cntting  apparatus  at  pleasure,  without  changing  the  horizontal  position  of  the  main  frame. 
Ml.  In  a  ns^rfng  and  mowing  machine,  the  folding  guanl  and  rein-hitch,  in  combination  with  the  drlver^a 
•eat.  6th,  The  ftezfble  or  adjustable  draft  connexion  to  which  the  team  is  attached,  In  combination  with  the 
ooeplinganD  and  shoe.  7th,  The  spiral  cutters,  when  constructed  and  arranged  as  shown  in  fig.  11,  and  ope- 
rating as  set  forth.  8th,  Hinging  the  track-clearer  to  the  extension  piece  by  means  of  the  cranks,  for  the 
pvpoKt  deaeribed.  0th,  8o  constructing  the  track*  clearer  that  ite  weight  may  be  a^losted,  in  the  manner 
■ft  forth. 

in.  ContMi  8CBAPSB8;  Miles  Eamhart,  Cold  Water,  Mississippi. 

Cbdm— The  arrangement  and  combination  of  the  double  adjustments  of  the  mould-board  with  the  stod: 
■ad  rigid  supporting  brace,  as  specified. 

162.  TdMBAPBio  Maconm;  Moaes  G.  Farmer,  Salem,  Massachnaetta. 

Chdm— The  nae  of  a  key  or  circuit-breaker,  which  shall  close  one  circuit  before  or  at  the  same  time  that 
tt  opens  another,  in  oonnezioo  with  an  electro-magnet  with  two  sets  of  helloes  operating  on  one  and  the  same 
araatnre  lever, or  two  separate  electro-magneta  operating  upon  one  and  the  same  armatore  lever,  for  the  pur- 
P<««  of  transmitting  two  messages  simnltaneooaly  upon  a  single  wire. 

161  Mu  Cab;  WUllam  Froat,  Amenia.  New  York. 

Claim— A  milk  can  provided  with  tinned  Iron  hoops,  with  their  ends  connected  together  by  riveta  aiid 
Mdar,  cither  or  both,  and  secured  on  the  can  by  solder. 
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IM.  Co!r8nucno!r  or  Ships  axd  othxk  N avigablk  Yesseu  ;  Rollin  Oemiiiin,  Bnflklcs  New  York. 

Claim— 1st,  Veflwla  for  navi{2:atton  when  tho  bow  and  ntern  iiection«  ahall  tapor  nnltninl j,  and  the  rnwel 
below  Ita  WHtcr-liDCfl  be  of  tin*  furni  and  niod<  1  described,  and  wh4»u  the  relatlre  proportjona  aa  to  lengrh, 
brettdth  uf  lx>Hni.  and  drnft  of  water  shnil  be  Huch,  that,  if  a  Ti^ht  line  he  drawn  loui^tudinallj  thnragh  th« 
middle,  eomniencinfi;  nt  tlw  wattT-Iine  ut  the  bow  and  tenninating  at  tiie  watiT-line  at  the  atem  (when  the 
Tettsfl  ii  luad.'d),  and  nnutliur  lino  b»i  drawn  at  right  angles  to  mid  line  along  the  water  sarftice,  from  the  wa- 
ter-lint«  on  one  side  to  the  water-line  on  ttie  other  aide,  at  the  middle  of  the  part  of  the  reaael  where  a  crow- 
aectiun  Lwlow  the  water-line  in  grettteat,  and  from  every  point  in  thia  last  deecri bed  lino  right  lines  be  dnwa 
to  earh  vnd  of  the  flrat-deticrilied  line,  the  avenipe  of  all  the  angles  made  by  these  last  linea  with  the  firvt- 
de«crilHKi  lino  ahxll  not  exc<'ed  two  dognK.>«.  2d,  Tho  combination  of  the  fln-like  prqfection  with  a  Teoael  cuo- 
Btructed,  b«*low  it«  wut^'r-lines,  aa  de!«cnb<*d.  3d,  The  combination  of  the  orerhanging  deck  with  a  resael  con- 
structed, below  ita  water-lines,  ns  de8<:ril)ed.  4th,  Constructing  the  pilot-house  and  smoke-fftacks  (separately.) 
in  reapect  to  their  forwanl  and  rear  piirta.  in  a  tapering  or  wedgv-like  form.  5th,  The  oomblnatioa  cf  the 
iiotolunl  plates,  tho  iron  knee,  and  rivets,  with  a  vesael  constructed  as  described.  ' 

165.  Cylixdcrs  roR  Smootbiko  Walks,  Ac  ;  James  Giles,  Dryden,  and  C.  B.  Tompkina,  TTlyiiea,  New  York. 

Claim — Mnking  cylinders  for  rollers  and  other  purposes,  with  grooved  metal  flanchee,  Into  which  wood 
atnvea  are  fitted,  which  form  the  rolling  surfiice.  Alao,  the  mode  of  making  and  applying  crtun  bam  between 
rollers,  when  two  or  more  cylindi'n  are  requiivd  f  )r  amoothing  surfaces,  as  described. 

166.  Apparatus  for  Startimo  Dtt  Railroad  Uorsb  Cars;  Qeorge  llunel,  Abington,  PennaylTanbk 

Claim— The  relative  arrangement  of  the  levers,  the  pawls,  in  combination  with  the  rest  pins  and  Indlned 
plauea,  the  draw-bar,  in  combination  with  the  iriilined  pieces  and  the  staying  pint,  Ibr  holding  and  releasing 
the  dniw-bar.  Also,  in  combination  with  the  said  draw-bar,  the  devices,  H I  K  L  and  M,  arranged  ao  aa  to  be 
operated  by  the  cam  for  their  re-adJustment,  in  the  manner  described. 

167.  Potato  IIarvestbbs;  Jacob  E.  Ilardenbergh,  Fultonville,  New  York. 

Claim — lat.  The  employment  or  use  of  an  adjustable  share,  in  connexion  with  the  rotary  screen,  and  with 
or  without  the  diacharging  device,  the  parts  beiui(  applied  Ui  a  mounted  frame,  and  arranged  to  operate  as  net 
forth.  2d,  The  rotary  discharging  device,  placed  eccentrically  on  the  8crei>n,  kept  in  proper  relative  poaitioii 
therewith  by  the  plate,  and  rotated  from  the  screen  by  the  prqjection.  dd.  The  combination  of  the  share, 
rotary  screen,  and  diacharging  device,  when  attached  to  a  mounted  frame,  and  arranged  so  that  the  acreen  and 
the  dtacbarging  device  may  U*  actuated  independently  of  the  share,  and  the  discharging  dSTioe  rotated  by  the 
screen,  and  kept  in  on  eccentric  position  thereon  for  the  puri)ose  specified. 

108.  Machixbs  for  GRiin>nfa  Glass;  Albert  H.  Uook,  City  of  New  York. 

Claim — ^The  combination  of  the  inclined  carriage  and  cylinder,  arranged  in  the  manaer  spadfted. 
160.  BsjWTEAD-PASTKNiNa ;  Elisha  0.  Hopkins,  Penn  Yan,  New  York. 

Claim — ^The  construction  and  arrangement  of  the  parts,  c  D  R  and  P,  as  specifled. 

170.  Harvisters;  M.  G.  Hubbard,  City  of  New  York. 

Claim— Tlio  universal  Joint  in  the  reel  in  which  the  arms  and  wings  are  pivoted,  or  flexible  and  jrlelding. 
Also,  the  combination  of  tho  flexible  reel  with  the  flexible  platform,  in  the  manner  specified.  Also,  the  outer 
reel-arm,  in  combination  with  the  flexible  reel  and  platform,  as  deacribcd. 

171.  Propillxr;  Daniel  Hughes,  Boehester,  New  York. 

CUim— The  arrangement  of  the  spiral  screw  propellers,  so  that  their  blades  shall  work  nearly  ia  contact, 
and  thus  present  a  broad,  unbroken,  resisting  snrfkce. 

172.  Bxlt-awl  AMD  Puncb;  Wm.  J.  Innls,  ProTidenoe,  Bhode  Island. 

Claim— The  combination  of  the  punch,  awl,  and  spring  handle,  as  described. 

173.  FASTSsmio  por  Jail  Doors;  Enoch  Jacobs,  Cincinnati,  Ohio. 

Claim — ^Ist  Making  the  casings  of  heavy  iron  doors  of  double  angle  iron,  as  described.  2d,  Fasteaing 
iron  doors  by  swinging  bars,  working  in  the  outside  cavity  of  the  double  angle  iron  casing,  iu  the  manner 
set  forth. 

174.  Churn;  Thomas  A.  Jebb,  BuiKiIo,  New  York. 

Claim— Tho  arrangement  of  the  short  dash-blades  and  long  dash-blade  relatively  to  each  other  and  to  the 
segmental  stave,  so  that  the  short  dash-blades  will  revolve  within,  and  the  long  dash-blade  under,  the  lower 
beveled  end  of  the  segmental  stave. 

176.  Skdivo  Harrows;  Arthur  E.  Jerome,  Monroeville,  Ohio. 

Claim— 1st,  Making  the  axis  on  which  the  harrows  rotate  hollow,  and  in  the  Ibrm  of  a  dt111>tooth.  9dl, 
Oombinlng  a  com  planter  or  a  broadcast  sower  with  the  liarrows. 

176.  Plouqbs;  W.  T.  Jones,  JoUet,  Illinois. 

Claim — ^The  attaching  of  the  mould-board,  land-side,  and  share,  to  the  standard,  by  means  of  a  joint  or 
hinge,  the  plates  or  leaves  of  which  are  provid«l  with  screws,  and  arranged  as  set  forth.  Alao^  eonatmctinK 
the  standard  with  a  forked  upper  end,  in  connexion  with  the  rod,  log,  and  flanch,  arranged  to  adsoit  of  tlia 
proper  attachment  of  the  beam  and  handles  to  the  plough. 

177.  BiLUARD  Tarlr;  J.  0.  Kappner,  City  of  New  York. 

Claim— The  oombination  with  the  cushion  rail  of  the  drcnlar  guide  plate,  piTOted  ero8»«nii,  and  book, 
as  described. 

178.  Machini  for  Rabbkttxo  Woodin  Solis  por  Srois  ;  John  Kimball,  Boston,  Massachusetts. 

Claim— 1st,  The  combination  of  the  convex  guide  rest  with  the  preasure  roller  and  feed  roller,  arranged 
as  set  forth.  2d,  In  combination  with  the  rotary  cutters  and  feed  rollers,  the  fixed  tool,  in  tlie  manner  set 
forth. 

179.  HARTxsnRs;  William  A.  Klrby,  Buffalo,  New  York. 

aalm— Locating  the  raker's  seat  orer  the  open  space  at  the  side  of  the  platferm,  so  that  the  dsliTery  may 
be  at  any  point  along  the  whole  side  of  said  platform  that  the  raker  may  desire. 

180.  Ben  PncHiB;  William  S.  Mathews,  Meriden,  Connecticut. 

Claim— A  pitcher  with  two  strainers,  one  at  the  bottom  and  the  other  at  the  top  of  a  parttttoB. 

181.  ExTHrsiOM  Taili;  Lonls  Meyer,  Colnmbns,  Oeorgia. 

Claim— The  bereled  arms  or  braces,  central  croas-pleoe,  and  stops,  on  the  braoe  anns. 
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ISL  Vou  or  OrnATDKi  BftAKB  mx  Rahboas  Cam;  DtTid  HnoiinB,  Jr ,  Hftrrftbnrgh,  PennsylTiinla. 

CWm— The  employnwat  of  the  movMble  plate  proTlded  with  «  ehoe,  in  combination  with  a  friction  wiieel, 
D,  •  lewr,  and  wheel,  a,  eo  arranEed  that  friction  from  aaid  shoe  and  plate  niey  be  applied,  in  the  manner  wt 
('ftlL  Aiao^  the  arrangemeot  of  the  brake  chain  attached  to  the  axle,  00  the  aaid  aile  may  be  employed  aa 
a  l«ver. 

163.  FovAVO  HABrnnu;  J.  D.  Otatot,  Springfield,  Ohia 

Clajffi— The  arrangement  and  oomblnation  of  the  bent  lerer,  ezcaTator,  rotary  rake,  hopper,  and  driving 
wbeek,  in  the  manner  aet  forth. 

IM.  MACHCn  roB  Haxhto  WooDXsr  Bozis ;  George  F.  Palmer,  Farmlngton,  New  Hampshire. 

Claim — ^Ist,  The  arrangement  of  the  cntters,  in  combination  with  the  stiUionary  saws  and  with  the  ad- 
Jostable  sawa.    2d,  The  employment  of  the  expanding  sliding  platfonna,  arranged  In  combination  with  the 

atm. 

185.  WiBHZjro  MACHxn;  John  Patton,  Arcadia,  Indiana. 

Claim— The  spiral  apringa,  clamp,  and  the  hook,  in  oomblnation  with  the  grooTe  in  the  cylinder,  polei, 
cbaiu^  croeapiece^  roUera,  bCMUd,'oompouud  wringer  and  rinaer,  and  cylinder,  when  operated  an  described. 

IM.  CcuiTATOU;  laaac  N.  Pyle,  Decatur,  Indiana. 

Claim — ^The  anrangement  and  oomUnation  of  tlie  cnrred.  pivoted  wing  roda,  cnrred  adjustable  central 
rod,  looped  aockets,  Tertical  movable  standards,  rods,  braces,  and  bandies,  aa  described. 

U>7.  Macbdix  n>ft  CuTTina  TiHom;  J.  R.  Perry,  Port  Clinton,  Pennsylvania. 

Oaim — lat,  The  eomUnation  of  the  right  and  left-baud  screw  with  tlie  cutter  heads,  in  the  manner  aet 
forth.   2d,  Cooatmctiiig  the  cutter  bita  with  lugs  to  receive  the  shoulder  bita,  aa  apecifled. 

1^.  Ifiao-BEATm  OK  ICB-caxAM  Pbcboi;  John  Pyne  and  Waabington  Barr,  Harriaburgh,  Pennsylvania. 

Claim — ^The  ice-cream  freeaer  or  egg-beater,  the  bottom  having  corrugated,  perforated  clrdea,  in  which 
the  ihait  and  wirea  ot  the  daaher  revolve,  aa  deacribed. 

189.  ArPABATUfl  roft  EuTATUfo  Caxnoh;  George  M.  Ranaom,  of  the  United  Statea  Nayy. 

Gaim — ^The  application  of  tmnniona  and  bearings,  or  equivalents,  to  the  nut,  In  oomblnation  with  Joint- 
ing or  hinging  th«  upper  end  of  the  upper  screw  to  the  cascable,  or  to  a  saddle  attached  to  or  anpporting  the 
caacable.    Alao^  tUe  oombinatloD  of  the  caacabie  aaddle  with  the  elevating  screw  and  cascable  of  the  gun. 

IM.  Lath  Uachxitb;  John  H.  and  Albert  E.  Redstone,  IndianapoUa,  Indiana. 

ClaJm — ^lat.  Operating  the  knifb  plnte  by  tlie  aliding  bar  and  groove  or  yoke,  In  combination  vrith  the 
roller  attached  to  the  knlfs  plate.    2d,  The  guides,  roller,  slide,  pins,  and  slots,  combined  as  set  forth. 

19L  Basbs  O^MMBi  NiUhan  F.  Rice,  New  Orleans,  Louisiana. 

Claim — A  Miies  of  ovesa  placed  on  diflforent  floors  of  a  building,  and  heated  successively  by  products  of 
cmbuation,  directed  and  controlled  by  the  deacribed  combination  of  flnea,  dampera,  and  air  chambera. 

182.  iMnsR  B«nu>M;  Albert  C  Richard.  Newtown,  Gounecticut. 

Claim~>A  letter  envelope,  having  the  properties  ftilly  aet  forth. 

193.  RnjjAan  Tabu  Cosaioir;  George  D.  Sharp,  City  of  New  York. 

Claim — ^nie  oomblnation  of  the  hollow  cushion  with  a  square  or  slightly  beveled  fiice  for  the  ball  to  im- 
pinge agaiaat,  thus  producing  a  spring  of  greater  ductibility  than  other  billiard  table  cushions  have. 

IM.  ffOas-iBosi  rf»  THi  UsB  OP  BaoaifAuats;  S.  A.  ShurtlefT,  North  Carver,  Massachusetts. 

CUim— -The  BiQustable  beading  plate,  applied  to  a  stock  and  arranged  aa  spociHed. 

19&.  Siwnie  MACBXsm;  E.  C.  Singer,  Port  Lavaca,  Texas. 

Ctoim — The  feed  derice,  the  essential  features  of  which  are  the  plate,  the  block,  and  the  lerer  and  stop, 
operated  by  the  grooved  sliding  bar,  arranged  in  the  manner  set  forth. 

190.  W"^J*»«'  RMmn;  Ferdinand  H.  80^,  Macoo,  Georgia. 

Claim — The  arrangement  of  springs,  operated  by  means  of  cylinder.  A,  upon  tally,  d.  Also,  in  oombinar 
tioD  with  the  above,  the  cylinder,  c,  in  oonuexion  with  the  tally,  1  and  2,  or  any  number  of  tallies  and  springs. 

W,  Pouvcara  Hat  Bodos;  W.  H.  Tupper,  City  of  New  York. 

OaijB — Tlie  employment  of  an  air  blast  to  deanae  and  hold  the  body  within  the  hollow  cone,  while  the 
•aid  body  I*  being  rotated  and  pounced. 

196.  Plooshs;  John  T.  Townaend,  Brenham,  Texas. 

Cbim— The  arrangement  and  eomUnation  of  the  land-aide,  atandard,  mould-board,  share,  braces  or  armi, 
and  crooa-bar. 
199.  Macbzmu  ro»  iKBKETCio  EriLEtt;  William  H.  Rodgera,  City  of  New  York. 

Ciaim— A  single  peodi,  opemted  aa  described,  in  combination  with  theoounexion  lever,  cutter,  and  yield- 
ing spring  guide  point.  v 
3iiu.  PoaTABU  Pump;  William  T.  Vose,  Newton ville,  Massachusetts. 

Claim — An  improved  pump,  constructed  with  a  barrel  and  the  ibot^tand  or  rest,  arranged  together  u 
uisuioeo. 
aoL  MoDB  OP  Anvnnmra ;  Bdward  Welbe,  Brooklyn,  New  York. 

Oaim— The  deacribed  mode  of  exhibiting  advertisementa,  operated  aotomatieally. 
Sa.  SiasAL  Bkll;  Joseph  A.  Woodward,  Philadelphia,  Pennsylvania. 

Oaim— The  lerer  eecapemont  bar,  with  the  elliptical  alot  and  prq}ecting  point,  in  combination  with  tho 
prqfeetiag  point  of  the  hammer  or  atriking  arm. 
SB.  SntAM  PoMFUfO  XHODrBs;  William  Wright,  Hartford,  Connecticut. 

QalBfc— lat.  The  application  of  the  forked  yoke,  inclined  arms,  and  lerers,  in  conjunction  with  an  inde- 
pendent hydraalic  <yl\m^r  or  engine,  for  working  the  valves  of  a  st««m  engine  properly,  opening  and  cheing 
them,  and  effecting  the  oat-offat  the  proper  points,  and  performing  all  the  officea  and  obtaining  all  the  useful 
TwiIU  of  a  well  regulated  and  effective  valve  gearing.  2d,  The  combination  of  the  forked  frame  and  Inclined 
arms  for  controlling  and  regulating  the  length  of  atroke  between  certain  points  on  the  feces  of  said  planes, 
•ad  rrdntrtlng  it  between  th«e  p^ta  at  the  will  and  pleasure  of  the  engineer,  so  as  to  reduce  the  clearanoe 
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In  th<»  nt^nm  cylinder  to  a  minlmnm.  3d,  The  miinner  In  which  the  main  Talve  of  the  hydraulic  cytiitd^r  is 
brouglit  into  iirtion  at  projH^r  and  fixod  intprvalB,  nnd  working  thf  «teani  ralvesof  the  engine  ind«iicndi-ntl7 
of  the  fork<NJ  frani  >  and  Ua  indiiieil  arm.  nhonld  the  latter  part  of  the  gearing  fail,  fn>m  any  cause,  to  nnnA 
in  pcrf  >rmiog  thdr  duty.  4th.  The  application  of  the  anxiliary  valve,  in  combination  with  the  main  valve 
of  Uie  hydnnilic  cylinder,  for  effecting,  at  the  projjer  point,  the  opening  of  th"  steam  valvi-s  Instantaneoosly 
and  abcHd  of  the  !«t(^uin  pititon;  or  in  other  worda.  for  giving  the  lead  to  the  valve  aa  effectually  as  nn  eccen* 
trie  w.li  on  a  crank  enpttf,  nnd  forming  a  ciif<hton  for  the  piston  at  the  end  of  the  stroke,  rercrsing  the  move* 
ineut  and  holding  the  %ulv(>s  wide  open  until  the  cut-off  is  accomplished.  5th,  Tho  mechanism  fbr  accompiisb* 
ing,.  positively,  the  cut-off  nnd  insuring  the  dosing  of  the  valves,  and  in  connexion  thet-ewith,  the  method  of 
regulating  and  at^usting  the  same  to  any  required  poiat  of  the  cut-off  that  the  beneficial  working  of  the  ea> 
giue  may  demand. 

204.  Pumps;  Wtlilam  Wright,  Hartford,  Connecticut. 

Claim — Ist,  The  conMtniction  of  the  pnmp  by  the  application  of  an  auxiliary  barrel  to  the  working  at 
brick  barr*i,  and  connecting  both  barrels  by  »  double  heat  valve,  thus  effecting  a  combined  oi)ening  through 
the  auxiliary  and  the  bucket  valves,  with  a  minimum  lift  of  said  valves  greater  than  the  area  of  the  pnmp 
itself,  and  obviating  to  a  f^omt  degree  the  fHctionai  resistance  that  would  be  produced  by  passing  all  the  water 
through  the  pump  bucket  valves  alone,  preventing  all  throttling,  and  permitting  the  engine  to  work  more 
regularl}'  and  economically.  2d,  The  placing  of  ont?  pump  above  the  other,  and  connecting  both  together,  and 
passing  the  load  of  one  througli  the  working  and  auxiliary  barrels,  and  tho  bucket  and  auxiliary  valves  (tf 
the  other,  and  vice-versa,  thus  allowing  the  engine  to  have  complete  control  over  the  colnmn  of  wator. 

205.  Mods  or  Telegraphing;  Samuel  K.  Zook,  City  of  New  York. 

Claim — The  construction  of  the  telegraphic  lines  of  metallic  cdndnctora  of  ahigh  conducting  power,  hav- 
ing the  portions  of  the  wire  conductors  wliich  are  between  the  two  telegraphic  extremes  in  the  earth,  or  sub- 
merged in  the  ocean  or  rivers,  not  artificially  insulated,  but  using  the  earth  or  water  as  the  natural  insnlator 
of  those  parts,  in  combination  with  the  artificially  insulated  portion*  of  Uia  wire  on  each  or  eitiier  side  of  the 
battery  or  batteries. 

206.  Mactiixeiit  for  Drting  Cloth;  Charles  F.  Benn«tt,  Warehonae  Point,  Assignor  to  Julius  H.  Baker,  East 

Windsor,  Connecticut. 

Claim — ^The  extra  adjusting  vibratory  arrangementa,  whereby  Uie  cloth  can  be  ipread  and  struightoDed 

on  the  selvage  while  passing  over  the  rollers. 

207.  llARTxenrsRs;  John  Butter,  BuJblo,  New  York,  Attignor  to  J.  A.  Saxton,  Canton,  Ohio. 

Claim — The  combination  of  the  shoe  with  hinged  and  adjusting  rods,  plate,  and  cup,  arranged  aa  eet  forth. 

208.  TxMPKUKO  Stbkl  Wnuc;  Wm.  Darker,  Jr.,  West  Philadelphia,  Assignor  to  J.  B.Thompson,  Philadelphia, 

Pennsylvania. 

Claim — Combining  the  drum  by  which  the  steel  ribbon  or  wire  is  drawn  through  the  fire  and  bstth,  widk 
the  main  or  counter  shaft,  from  which  it  derives  motion,  by  means  of  a  pair  of  cone  pulleys  or  belt. 

209.  Makdio  CLA8P8  roR  Hoop  Skirts;  J.  II.  Doolittle,  Assignor  to  Wallace  t  Bona,  Anaonia,  Connecticut. 

Claim — Manufacturing  metal  clasps  for  fastening  the  tepee  on  hoop  skirts,  and  for  similar  or  analogous 
purposes,  by  cutting  the  scraps  from  tlie  metal  strips,  so  tliat  the  blanks  will  bo  attached  thereto,  and  while 
thus  connected,  f<fd  to  the  swaging  or  raising  device,  and  swaged  in  proper  form  to  produce  the  clasps. 

210.  CocKS  FOR  WATXBrCLoeiCTB;  Darius  Wellington,  Assignor  to  C.  Wellington,  Boston,  Massachnsette. 

Claim — The  employment  or  use  of  the  valve  and  plunger,  connected  by  the  stem  placed  within  a  aoltable 
cylinder,  and  arranged  relatively  with  the  supply  and  discharge  pipes,  to  operate  as  set  forth. 

211.  Curtain  Fixturb;  Lewis  White,  Assignor  to  self  and  £.  P.  Miller,  Hartford,  Connecticut. 

Claim — ^Tbe  application  of  the  bracket  and  brake,  in  combination  with  the  pulley,  cord,  and  pendant  lever, 
thua  forming  a  double  brake. 

312.  MA.CHiine  for  Bunduttg  KcrDUira  Wood  ;  Wm.  L.  Williams,  Assignor  to  self  and  Thomaa  J.  O*0onnor, 
'City  of  New  York. 

Claim — 1st,  The  follower,  acting  to  lift  a  bundle  of  wood  through  a  ring  or  opening,  and  sepurate  the 
same  fh>m  the  mass  of  split  kindling  wood  in  the  trough.  2«1,  The  ring  separator  or  the  kuifis,  acting  to  split 
or  separate  from  the  |mass  of  kindling  wood  a  bundle.  3d,  The  combination  of  the  follower  and  ring  sepa- 
rator or  knife,  in  the  manner  set  forth.  4th,  Two  or  more  slidi's  with  curved  ends,  acting  against  and  on 
opposite  sides  of  a  bundle  of  kindling  wood  to  compress  the  same  previous  to  being  secured  by  a  wire  or  string. 
5th,  The  compressing  levers,  in  combination  with  the  slides  to  act  in  compressing  the  bundle  of  wood.  Cth, 
The  twisting  Jaws  or  pincers,  fitted  to  receive  the  wire  in  the  manner  sp«c1fled,  so  that  the  act  of  revolving 
said  Jaws  to  twist  the  wire  shall  first  draw  the  wire  tight.  7th,  The  weight  hung  on  ttte  levem  and  acting  to 
bring  the  ends  of  tho  wood  level. 

213.  BOTART  Exoinm;  Henry  C.  Rice,  Worcester,  Administrator  of  the  estate  of  John  H.  Hathaway,  deoeand, 

late  of  Mil  bury,  Massachusetts. 

CUim— Tho  combination,  with  the  cross-bead  which  carries  the  abutment  or  cy1iTid->r  head,  of  the  rock 
shaft,  the  tiigglo.  and  the  vibrating  arm,  applied  and  opeiating  as  described.  In  combination  with  the  guide 
arms.  And  in  combination  with  the  above-mentioned  rock  shaft,  I  claim  the  arm,  slide,  lever,  and  ecx^ntric, 
applied  to  produce  an  intermittent  or  n>mittent  motion  of  the  said  rock  shaft. 

214.  TTpe-Amns  A«n  Di8tribdtor8;  Thomas  W.  Oilmer,  Charlottarille,  Virginia,  Administrator  of  J<^n  B. 

Gilmer,  deceased,  late  of  same  place. 

Claim — ^Withdrawing  the  type  from  the  typ<Myi»  and  setting  them  in  Une  in  the  composing  stick,  with- 
out the  aid  of  intermediate  carrying  mechanism,  but  by  the  direct  application  of  tho  composing  stick  to  the 
type-case.  Also,  distributing  the  typo  to  the  type-case  by  the  dir«>ct  application  of  the  distribudog  stick  to 
said  case.  Also,  in  combipafion  with  the  tyjie-cose  and  the  holding  dqs,  arranged  and  operated  so  as  to  retain 
the  typo  as  they  descend  oppomte  the  month  of  the  cose,  and  release  the  type  when  the  month  of  the  conip«^»- 
fng  stick  is  in  position  to  receive  them.  Also,  arranging  the  type-case,  so  that,  by  a  retrograde  morcment  <tf 
the  case,  the  type  is  discharged  into  the  composing  stick.  Also,  in  combination  with  the  oomposing  stick,  the 
spring  mootU-plato  to  hold  the  type  as  they  enter  the  stick.  In  combination  with  the  spring  mouth-plate,  I 
claim  the  lip,  1,  arranged  to  assist  in  withdrawing  the  tvpe  from  the  case,  and  to  prevent  their  turning  or  Ml- 
ing  out  of  the  composing  stick  aa  tliey  are  withdrawn  from  the  case.  Alsa  discharging  the  type  into  the  c«se 
throufrti  the  bottom  of  the  distributing  stick.  Also,  in  combination  with  the  d'strlbuting  stick,  a  oeparating 
and  discharging  mechanism  to  the  type,  arranged  aoaa  to  separate  the  front  type  from  Che  rear,  and  fraoi  then 
into  the  type<aae. 
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2Ul  Ctoex  BKiraRHT;  Charlei  J.  Addy,  Rozbary,  MMMchoNtti. 

Caaiin— Th«  lodepeDdent  gravity  pallet,  pivoted  to  «  fixed  bearing,  In  ooaUnatlon  wllh  a  reeott  palM 
■via^Bg  vlth  thB  peodalom. 

tU.  HiTAirPUiSiiiro  Maobiihs;  Moeee  Allan,  Utiea,  New  York. 

Claim— Ut,  The  conetructioQ  of  the  apparatiu  ehown,  and  its  adaptation  to  the  nae  of  the  ordinary  plan- 
ing nuKhioe,  and  its  combination  therewith.  2d,  The  combination  of  tlie  bearing  stands  and  tho  disc  with 
Uw  owTtege  of  the  machine,  oonnected  and  arranged  ss  described. 

217.  OmcTATiOK  SnAM  Oatob;  E.  Q.  Allen,  Boston,  Massaehnsetts. 

Claim— Th«  combination  and  arrangempnt  of  the  Avpnil  Instmments  requisite  to  enable  the  enelneer 
to  nfnlate  the  proper  working  of  steam  raHchinery,  as  set  forth;  the  said  instmments  being  Inserted  in  ana 
owa,  and  having  the  hands  or  other  indicators  upon  one  Cfice  or  disi  plate,  in  the  manner  apecilled. 

218.  WASflDMi  XAcanra;  Samnel  Barber,  South  Bmnswick,  New  Jersey. 

Claim — let.  The  combination  with  the  lever,  for  uperating  the  frame,  of  a  curved  ezteiurton  gnlde  for 
s^oatiog  the  frame,  in  the  manner  set  forth.  2d,  The  nrrangcment  with  the  above^  of  the  serrated  arc  on 
top  of  thd  dA»h-board,  for  adjusting  thu  inclination  of  said  iKNurd. 

2U.  teE-Hivia;  Eli  Bartholomew,  ClsTeland,  Ohio. 

Claim — ^The  arrangement  of  the  ontsr  casing  and  the  Inner  casing.  In  rdatloB  to  Sich  oCfaar,aiid  tha  vei^ 
tflatiag  openings  in  cover,  which  cover  is  famished  with  a  top  and  boxes. 

tXL  8AW-cn;  Jerred  Beach,  Freeport,  Pennsylvania. 

Claim— The  arrangement  of  the  gnlde  with  slot,  levers,  connecting  link,  and  set-screws,  used  In  connexion 
vlth  thd  gange,  gradnating  rest-plate,  regulating  screw,  anvil,  and  set,  arranged  and  constructed  as  described. 

221.  ArroHAnc  CAifiL  Bezdom;  D.  Berry,  Huntington,  Indiana. 

Qsim — ^Tha  bridge,  arranged  to  work  on  inclined  ways,  and  connected  by  a  chain  and  wheel  to  a  shaft, 
which  is  oonnectcNl,  by  gearing,  to  segments  in  line  with  the  bridge  and  the  boat,  so  that  the  former  can  ba 
sctnatrf  by  tho  movement  of  the  latter. 

SI  Washcio  Uachzxis;  Milton  B.  Bishop,  WhItingham,  Vermont 

Claim— The  means  of  operating  the  two  wash-boArds,  vis:  the  arrangement  and  apnlleatlon  of  tha  two 
mtM  of  lev«ra  or  brakes,  togetlier  and  with  respifct  to  the  wash-boards,  disposed  one  over  the  other  and  In  the 
tab.  Also,  in  oomblnatlon  with  the  upper  wash-board  and  its  brake,  the  rock  shaft,  the  slide  bar,  and  the 
ipringa,  mffftnlng  also  to  claim  the  combination  of  the  said  rocker  shaft,  the  slide,  and  springs. 

223b  CoHPQtinoir  Camar  oa  Hortax;  Wendlln  Bleser,  City  of  New  York. 

Oaim— The  mortar  described,  made  and  employed  as  sot  forth. 

tU.  Lasos  BosTLn;  Joseph  W.  Bradley,  City  of  New  York. 

Claim — A  bustle  consisting  of  a  waistband,  composed  in  parts  of  strips  of  metal,  or  other  elastic  material 
sad  s  spiral  spring,  tapered  from  the  middle  towards  each  end,  applied  tosnd  combined  with  soch  walsthand| 

2e.  ScxAM  Taltbs;  Lockwood  B.  Brooks,  City  of  New  York. 

Qaim — Rondeiing  the  two  parts  of  the  balanced  pnppet  valve,  ai^nBtable,  rslativelj  to  eodi  other,  bj 
eeanecting  the  stem  to  the  sleeve  by  the  yoke,  arranged  in  tho  manner  set  forth. 

SaL  KoAn-flcxAPKU;  George  and  David  G.  Cavrard,  Prattsburgh,  New  York. 

Clsim — The  revenible,  rovolving,  and  adfustable  blade,  with  the  adiusting  boxei^  amde  and  operated  at 
ywifled.    Alao,  the  drcular  arms  with  the  wheels,  made  as  specified. 

227.  EteAwi  Fubitacm;  A.  J.  Chapman,  Bayou  Gonla,  Louisiana. 

Claim— 1st,  The  employment  of  the  central  air-heating  chamber,  having  discharge  passagis  leading  Into 
ths  furaees  in  its  sides,  and  a  central  descending  flue,  in  combination  with  a  donble-fnUled  ftimaoe  having  an 
air-heating  chamber  between  its  walls,  and  discharge  passages  through  Its  Inner  wall,  leading  into  thefii». 
chamber.  2d,  The  combination  of  the  partitioned  and  valvwi  air-heating  chamber,  between  ^e  walls  of  the 
hniaoe,  with  the  upper  and  lower  hot-air  passages  and  mixing  chamber,  3d,  The  combination  of  the  auxi> 
Ksry  valvsd  flna,  leading  directly  to  the  chimney,  with  the  valve,  boiler-flue,  and  the  furaaoo.  4th,  The  com- 
Usstion  of  the  valve  in  the  hopper  with  the  cylinder  feeder,  carrier  drum,  cam,  and  lever,  as  set  forth. 

29.  AffAmATOB  it»  OaxsaATiNO  iLLVMUATDra  Gas;  Matthias  P.  Cbons,  Brooklyn,  New  York. 

daim— let,  Hie  partlealar  form  and  manner  of  oonstraetlng  and  combining  a  gas-generating  retort,  ood- 
ilitiag  of  a  ftmloQ  diamber  and  barrsi,  as  represented.  2d,  The  db4>hragm,  J,  In  combination  with  the  cham- 
beis,  r  and  n,  and  diaphragm,  k,  in  the  manner  spedfled.  3d,  The  chamber,  b,  oonstructsd  in  combination 
with  the  other  apparatus  specified.  4th,  The  chamber,  K,  as  attached  to  the  oover.  In  connexion  with  the 
•soipe  pipe,  with  a  stop-cock  attached.  In  the  msnner  specified.  6th,  In  combination  with  the  apparatus  speci- 
fied, the  pp^ecting  ridge  on  fhclug  rim  or  flanch,  and  the  corresponding  groove  in  the  door;  sisq,  in  combi- 
satioo,  the  yoke  or  bar  and  crank  screw,  as  combined,  and  also  the  hook  mnges,  as  set  forth. 

29.  Ci!iLMXx*8  Blkiw;  Beq}amin  P.  Crandall,  City  of  New  York. 

Clsim— Connecting  the  head  and  nock  of  the  horse  to  the  bottom,  or  in  fh>nt  thereof  of  the  child's  sled, 
htvhig  spring  or  other  runners,  in  such  a  manner  that  the  pole  may  be  secured  under  the  bottom  of  the  sled. 
230.  LocoMOtiva  SiroDnB;  Edward  Crane,  Dorchester,  Massaehusetta. 

CUm— The  combination,  in  a  locomotive,  of  a  boiler  and  engine,  with  a  water  tank,  coal  box,  blower 
sad  hsggsge  department,  on  one  long  truck  frame  suspended  undcmsaUi  the  axlee  of  the  wheels.  ' 

2n.  R*iuoA»  Cabs;  Edward  Crane,  Dordiseter,  Massachusetts. 

Claim— The  use  of  a  single  long  track  for  the  support  of  a  railroad  ear,  when  the  frame  of  said  track  Is  con- 
Mraetsd  and  suspended  as  descrlbcMi.  Also,  the  use  of  cylindrical  bare  of  iron,  passing  nnder  ttie  frame  of  the 
track,  and  nearly  In  contact  with  the  rails,  for  the  purpose  of  keeping  the  track  f^aue  from  striking  the  rails 
er  sraond  in  case  the  care  leave  the  track. 

232.  HABaow  Txrb;  D.  M.  Cummings,  Enfield,  New  Hampshire. 

dslm— 1st,  Onnstructing  the  tooth  of  a  harrow  with  prongs  and  sharp-polntid  shleld%^  as  spedfled.  2d, 
UwmWnatioo  with  the  above,  the  wsdgs-shaped  plate.  In  the  manner  deserllMd. 
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238.  LAUXCOiira  Flat  Boats;  John  and  Rbenozcr  Davia, Matildavillef  PennsylTanla. 

Claim— The  combination  of  the  hinf^  pn>Jection  b'>am8  with  the  shoulden^  paUeyf,  and  ropes,  M  Ml 
forth,  when  lued  in  connexion  with  the  permanent  staining. 

284.  Apparatus  for  Suppltiko  Saw-dobt  to  Furnaces;  Harrison  Doty,  Cardlngton,  Ohio. 

Claim — The  employment  of  the  latch,  arrunf^l  to  openite  as  in  the  manner  set  forth.  Also,  ibe  amog»- 
ment  of  the  hin(;ed  bottom  providod  with  the  a4justable  weight,  with  the  latch  provided  wiUi  a4|iutable 
weight,  and  with  stationary  box. 

236.  Waqon  Jacks  ;  Charles  Douglas,  Hebron,  Connecticut. 

Clium — Ist,  The  combination  and  arrangement  of  the  lerer,  pawl,  ratchet  plate,  rod,  and  stock,  •■  de- 
scribed.   2d,  The  pawl,  when  used  for  the  double  purjMJse  of  a  pawl  on  the  ratchet  plate,  and  a  (ulcmin  tx 

the  lever. 

230.  GRAiN-BiKPERa;  C.  II.  Dnrkee,  Hartford,  Wisconsin. 

Claim— 1st,  The  combination  of  the  traveling  segment,  Jointod  arm,  its  rod,  connecting  rod,  and  racky 
operated  by  pinion  and  rack.  2d.  The  swinging  ruck,  in  combination  with  th(<  traveling  segment  for  receiv- 
ing and  holding  the  pinion  while  th(>  end  of  thu  arm  is  being  (i&Med  through  the  loop.  3d,  The  loop-bolder, 
trip-block,  and  block,  arranged  as  set  forth. 

237.  YuLCAXiziXG  Rubber  Compounds  ;  Asahel  K.  Eaton,  City  of  Mew  York. 
Claim — The  use  of  a  metallic  liath,  as  described. 

238.  CABBAOE-ccTTiiro  Machinje;  Oustavus  Q.  Elias,  Lancaster,  Pennsylvania. 

Claim — The  specific  arrangement  and  combination  of  the  sliding  buz,  with  Its  notches,  flat  spring,  stnd 
retaining  platen,  the  double  coned  spiral  spring,  witli  its  Hquaro  Utttom  and  armed  top,  the  counter  cultins 
knives  and  central  division  on  the  table,  provided  with  legs;  the  wheel,  crank,  or  connecting  rods,  made  as 
specified. 

239.  CoTTOir  Presses;  £.  A.  Elliott,  Port  Gibson,  Mississippi. 

Claim — 1st,  Tht>  employment  of  th?  hing(>d  forms  forming  part  of  the  box,  in  combination  with  the  fol- 
lower, r,  said  forms  Ix-ing  so  arrangtrd  as  to  receive  the  cotton  and  to  act  as  guides  for  the  follower.  2d,  The 
employment  of  the  weighted  follower,  r,  in  connexion  with  the  spring  U>ltH,  whereby  the  loose  cotton  is  in- 
stantly, at  the  projier  time,  brought  down  and  held  in  the  proper  sp.ice,  to  l»o  acti'd  on  by  the  Ibllowera.  f. 
3d,  Tlie  arrangement  of  thi>  doors  with  reference  to  the  box  and  the  position  of  the  bale  therein,  when  ftilly 
compressed,  by  means  of  which  I  am  enabled  to  apply  and  secure  the  covering  without  sewing.  4th,  Tlie 
amngoment  of  the  rod  and  sto|i8  with  reference  to  nut  and  its  movement,  whereby  tJie  clutch  is  not  only 
discouneoted  from  the  pulleys  at  the  proper  times,  but  also  prevented  frum  counecting  by  accident  or  other- 
wise, as  deetcribed. 

340.  Compounds  of  Caoutchouc  and  AtLixnGuMs:  George  Augnst  EngeIhard,City  of  New  York,  and  Rodolpli 
Franz  Ueinrich  Uavemanu,  New  Brunswick,  New  Jersey. 

Claim — The  described  product,  obtained  by  th?  action  of  chlorine  on  gums,  such  as  India  rubber  or  gntta 
psrcha.  wh"ther  in  solution  or  In  substance,  in  either  of  the  modes  pointed  out,  or  in  any  other  that  is  sab- 
stantiaily  the  same,  and  which  will  produce  a  like  efluct. 

dil.  Saw-xixxs;  a.  J.  Emlaw,  Grand  Haven,  and  Elliott  Richmond,  Kolloggsville,  Michigan. 

Claim — 1st,  The  arrangement  of  the  friction  wheel  and  pulleys  In  connexion  with  the  shafting,  for  the 
pfurposD  of  giving  the  feed  and  gigging  back  movement  to  the  carriage,  as  set  fbrth.  2d,  The  arrangenietit  of 
the  acJUustable  bars  on  the  carriage,  screw  rods,  and  adjustable  wheels  on  shaft,  whereby  the  ban  may  b«  ad- 
justed nearer  to  or  further  from  each  other,  to  suit  the  length  of  the  stuff  to  be  sawed. 

1U2.  RUBBIB  BiLTixa;  Dennis  C  Gately,  Newtown,  Connecticut. 

Claim — Machine  belting  or  banding,  manufactured  with  snrflices  of  indla  rubber  or  gnttn  perchay  and 
haTlng  surfaces  which  are  as  nearly  as  is  practically  possible  perfectly  smooth,  as  described.. 

SUS.  Making  Rubbbe  Bbltino;  Dennis  C.  Gately,  Newtown,  Connecticnt. 

Claim — The  method  described  for  manufsctnring  machine  belts  or  bands  of  indis  mbher  or  gntte  pfirrlisj 
by  rolling  them  in  thin  sheets  of  flexible  metal  and  then  heating  them. 

244.  Harrows;  Oliver  G.  Green,  Dublin,  Indiana. 

Claim — The  described  arrangement  of  the  harrow  teeth,  beams,  wheels,  arms,  IsTer,  rods,  siul  tack,  ooo- 
Btmeted  in  t)io  manner  set  forth. 

245.  Cotton  Hartbstbbb;  John  Griflln,  Loulsrillo,  Kentucky. 

Claim — ^Tlie  employment  or  use  of  annular  chambers  communicating  with  the  cups  of  the  snctlcii  tubs 
or  tnbes,  by  means  of  perforations,  and  comniuuicating  with  a  steam  or  air  chamber  by  means  of  flexihU 
tubes,  ss  set  forth. 

340.  Grain  Sbparatorii;  P.  Orlswold  and  IT.  H.  Beeley,  Hudson,  Michigan. 

Claim — The  combination  with  the  scre«.'n  of  the  rocking  bar  and  vibrating  bar,  as  described. 
[The  invention  consists  in  giving  the  lowermost  screen  in  the  shoe  of  the  separator  a  compoQad  ttoTa- 
ment,  and  using  in  connexion  therewith  a  supplemental  screen  having  a  vertical  movement  only.] 

247.  Evaporating  YBsasu;  John  P.  Hale,  Kanawha,  Tlrginla. 

Claim— The  superheating  of  the  steam  or  vapor  arising  fh>m  the  evaporatloa  of  the  brine,  as  rtwriflmL 

218.  Garrjagb  Tops;  A.  J.  Hall  and  Russell  Patton,  Morristown,  Yermont 

Claim — The  construction  of  bows  for  folding  carriage  tops  with  Joints,  ss  set  fbrth. 

Stt.  FERTiLiXBRa;  Louis  Harper,  Ricevillc,  New  Jersey. 

Claim— 1st,  The  preparation  of  the  peat,  or  muck,  or  lignite,  and  their  mlxtore  with  sulphate  of  lime, 
soda,  potaah,  and  magnesia,  when  required  to  form  the  bases  of  the  preparation  intended  for  eom position  of 
the  fertiliser.  2d,  Tlie  addition  of  phmphate  and  hi-phosphate  of  lime  to  the  above  base%  and  the  impreg- 
nation of  the  above  mixture  with  ammonia.  In  the  banner  described,  so  ss  to  be  converted  into  simple  and 
dooble  salts,  as  above  stated.  3d,  The  combination  of  peat,  or  muck,  or  lignite,  prepared  as  descriU.4^  with 
green  sand  marl. 

810.  DooR-rASTBNiNO ;  Lewis  0.  Hofltaian,  Waterford,  New  York. 

Claim— The  described  button,  as  a  new  article  of  mana&ctnre. 
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2S1.  Ctt-off  AsK&Nonvsm  roE  Stiam  Boilhw;  JqIIds  Hornigt  Newark,  New  Jersey. 

CUm— The  employment,  for  opening  and  controlllnff  the  cIo«in»:  of  the  cut-off  mire,  of  a  reYolvlnK  and 
rrin^nx  cam,  applied  in  combination  with  and  operated  by  a  revolving  wrist-plate  and  a  grooved  disc,  tm 

drscribcd. 

'2i2.  Pbopkluxo  Whkxl  ;  Joshua  L.  Hnsband,  Philadelphia,  PennsylTanla. 

ClAtm— The  combination  of  the  guides,  the  armii,  the  connecting  rods,  the  double  cranks^  and  the  leo* 
tiiioil  p<«dd]««,  operating  together  in  the  mauner  describtd. 

2i3.  Coal  IIods;  B.  W.  Hoeton,  Calais,  Maine. 

Claim— The  arrangement  of  the  bucket  with  the  external  -easing,  when  the  backet  Is  prorided  with  a 
rim  or  flanch  around  ltd  top,  and  with  a  pin  on  its  bottom,  upon  which  it  revolves,  and  when  the  external 
cvlng  is  provided  with  a  top  which  fits  snngly  arouud  the  bucket  and  over  the  rim  or  flanch  with  a  channel, 
and  with  a  door  to  said  channel,  as  specified. 

254.  DITC8I90  Hachikx;  Qeorge  £.  Inman,  Buffalo,  New  Tork. 

Claim — let.  The  cutter,  arranged  and  opi-niting  ns  set  forth.  2d,  The  arrangement  of  the  at^astable  roller, 
iind»r  the  elevated  part  of  the  share.  3d,  Tlie  arrang'ment  of  the  caster-wheel,  plough,  cutter,  ai^ustable 
r^ler.  piough-oh&re,  and  side  piece's,  relatively  to  ench  othnr,  as  describt^d.  4th,  The  arrnngemeut  of  the  two 
driving  wbe(;la  on  the  same  sliaft,  when  placed  so  near  together  as  to  track  within  tbe  ditch  cut  by  the  hori- 
EODial  share. 

S5.  BjtnuLj  8TIAM  Esronna ;  Lather  Johnson,  Grand  Ledgo,  Michigan. 

Claim — 1st,  The  employment,  in  combination  with  a  sliding  abutment  fitted  to  the  outer  stationary  cy- 
linder, of  an  inner  revolving  cylinder,  having  a  concentric  groove  or  channel  closed  permanently  in  one  plaoe 
bv  a  piston  extending  all  across  it, as  describHl.  2d,  Operating  the  abutments  and  the  cut-off  valves  by  means 
of  the  same  cama,  through  the  agency  of  rollers  applied  to  the  abutments  and  yokes,  rods  and  levers,  ami 
%rm»y  n  n,  applied  to  the  cut-off  valve,  arrangtKl  as  dewribed.  3d,  The  two  sliding  reversing  valves,  applied 
in  comMnation  with  the  two  sets  of  steam-pipes  in  relation  to  the  abutments,  and  operated  simultaneooaly 
bj  a  single  lever,  as  described. 

2S«.  Ox  Y0KB8 ;  H.  P.  Judson,  Bethlehem,  Gonncetlcut. 

Claim— The  arrangement  of  the  peculiar  rotary  spring  disc,  carred  rods,  and  borixontally  moving  lock- 
iog  bolts,  as  described. 

257.  L&TSB  Attachxext;  Cheney  Kilbum,  Burlington,  Vermont. 

Claim — ^The  rotating  reciprocating  knife,  in  combination  with  the  carriage  provided  with  the  gouging 
tool  and  V««haped  cotter,  pattern,  recees,  and  support,  arranged  as  set  forth. 

£id.  HA?rurACTC«£  or  PAHArrixe  Caxdln  ;  Elisha  C.  Leonard,  New  Beilford,  Massachusetts. 

Claim — My  process  of  treating  paraffin';  in  the  mannfsctnre  of  cnndlcs  therefrom,  whereby  I  am  enabled 
to  dispense  with  a  rrfrigeratiug  air  bath  cooled  l>y  artificinl  means,  ray  Improvement  or  invention  consisting 
ia  the  employment,  in  manner  described,  of  the  atmospheric  temperature  and  the  refrigerating  water  bath, 
after  the  first  cooling  of  the  candle  In  the  water  bath. 

2^.  iUxLBOAD  Cam.  Axles  ;  £dward  J.  Mallett,  City  of  New  Tork. 

Claim — ^The  combination  and  arrangement  of  the  pnrts,  as  represented,  for  the  purpoee  of  forming  an 
sxk  on  which  the  wheels  shall  have  an  independent  motion,  constructed  as  described. 

MO.  TaAcnox  LoooMOTirBS  Carbtiko  their  own  Railway  ;  Charles  F.  Mann,  Troy,  Now  Tork. 

Claim— 80  applying  the  endless  chains  as  to  make  them  not  only  the  track  for  the  supporting  wheels  of 
the  locomotive  to  run  on,  but  also  the  means  by  which  the  engine  propels  the  loccunotive  along  the  ground. 

261.  fXRniBxmfl;  James  J.  Mapea,  Newark,  New  Jersey. 

Claim — The  production  of  a  fertiliser  by  combining  guano  and  sulphate  of  ammonia,  or  its  equivalent, 
with  burnt  bones,  or  their  equivalents,  when  the  said  bones,  or  equivalent,  have  been  treated  by  sulphuric 
•cid,  as  spedfled,  prepared  in  tlie  manner  set  Ibrth. 

281  8cTrBB>BxrLB8 ;  Thooias  J.  Mayall,  Roxbury,  Massachusetts. 

Claim — A  rifle  for  sharpening  scythes,  &c^  formed  of  India  rubber  or  g^tta  percha,  with  which  emery, 
faad,  or  other  soitable  gritty  substances  are  incorporated. 

2ES.  HAETisTZBa ;  William  Morrison,  Carlisle,  Pennsylvania. 

Claim — Providing  the  rear  end  of  the  finger  with  the  open  slot,  whereby  I  am  enabled  Co  readily  remora 
t\^  statioMtrr  cutters  and  fingers,  and  to  replace  them  without  detaching  the  bolts  or  nuta  which  secure  tfaa 
fioftTs  to  tb«  finger  bar. 

2M.  BoasBS  FOR  TrxatI50  Paper  Stock;  Martin  Nixon,  Philadelphia,  Pennsylvania. 

Claim — The  cl'jee  spherical  kier  or  boUer,  Joumaled  on  hollow  trunnions,  and  provided  with  a  perforated 
tif**,  stsam-plpes.  and  elevating  and  distributing  pipes,  constructed  and  arranged  In  the  manner  set  foi-tli,  to 
>*■>■!  |iaper<«took  under  a  heavy  pressure,  by  the  combing  action  of  an  upward  current  of  steam  and  a  dovn- 
vsrd  current  of  hot  alkaline  8«jlntlon,  and  admitting  of  the  ready  inversion  of  the  said  boiler  for  the  dla- 
cti«rge  of  its  contents  when  cooked. 

2u5.  Yapok  Lamps;  John  K.  O'Neil,  Kingston,  New  Tork. 

CUiBo — ^The  arrangement  of  the  auxiliary  burner  in  connexion  with  the  gas  generating  chamber,  in  such 
*  msnner  that  a  cessation  of  its  action  on  said  chamber  may  at  any  time  bo  effected  without  extinguishing  its 
Vifcht  by  the  separation  of  said  burner  from  its  influence  on  said  chamber,  as  described.  Also,  the  spiral  re- 
vulriog  shade.  In  combination  with  the  auxiliary  burner,  as  described.  Also,  the  constmction  and  arrange- 
ment of  the  burner  and  graduating  tube,  in  combination,  as  described. 

SMk  Seviso  BlAcaurss;  William  Pearson,  Windsor  Locks,  Connecticut. 

Qaim — The  combination  of  the  vibrating  looper,  the  cam  flanch  which  operatCE  it,  and  the  TibrRttng  bar 
carrying  the  friction  rollers,  arranged  as  set  Ibrth. 

267.  UASuPAcrvBE  OF  Paper  Pulp;  J.  B.  Palser  and  G.  Rowland,  Fort  Bdward,  New  Tork. 

Claim— The  boiling  of  the  straw  or  other  stock  for  abont  four  honrs,  under  a  pressure  of  from  110  Ibt.  to 
130  lbs.,  in  a  eolution  of  caustic  alkali,  of  a  strength  indicating  fr<»n  81^  to  3^  Boaomsi,  in  the  manner  mt 

firth. 
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968.  HoMi  Pown  MACHXim ;  Wm.  rhulpi  and  W.  H.  Ilantbrd,  Bjcunon,  lUlnoli. 

Ctaim — ^The  comliinatioii  iinil  arranfcxment  of  the  wheels  nnd  rollers  on  truck,  and  wheel  and  friction 
rollers  on  track,  and  friction  rollers  on  rotary  track,  with  rotary  drif  o  wheel  and  friction  rollers,  cunatrocted 
as  described. 

269.  Elabtio  EirsMA  Stunoib;  Francis  B.  Richardson,  Boston,  HassachosettB. 

CSaim— The  improTenient  In  India  rubber  syringes,  which  consists  in  oomblning  the  India  mbher  or  gntta 
percho,  or  other  watrr^proof  bag,  with  the  suction  end  of  the  syringe^  in  the  manner  described. 

370.  Sewiico  MAcnixis;  T.  J.  W.  Robertson,  City  of  New  York. 

Claim — Ist,  The  employment,  in  combination  with  the  needle  of  a  sewing  machine,  of  a  niate,  coostrDcted 
as  described,  for  the  purpose  of  laying  and  holding  braid,  gimp,  or  other  material,  upon  ue  suHace  of  the 
fkbric.  2d,  The  arrangement  of  tlie  guides  to  extend  past  the  centre  and  on  each  side  of  the  ncedle-hule,  as 
set  forth.  3d,  The  employment,  in  combination  with  a  braid-holder,  of  the  a4justable  slide,  for  the  porposs 
of  flattening  and  opening  the  ImUd  and  preyenting  its  kinking. 

271.  MACHun  Fom  CHAMrnuiro  ahs  Cbokiho  Keqs  o»  Casks;  John  A.  Seaman,  St.  Lonls,  Missoorl. 

Claim — ^The  rotating  arms  prorlded  with  the  adjustable  Jaws,  the  acUustable  rotating  ring  fitted  to  the 
annular  plate  bv  the  screws  and  guides,  the  plate  being  provided  with  the  tool-holding  levers,  attached  to  the 
-guide  shafts  and  supported  by  Um  springs,  and  the  shafts  connected  to  a  treadle  frame,  oombined  to  opeimto 
as  set  forth. 

272.  OuiDU  von  SxwiKO  HACHmBi;  Lemuel  W.  Serrell,  Brooklyn,  New  York. 

Claim — 1st,  A  8])ring  tucker,  acting  to  fold  the  edge  of  the  hem  acainst  the  plate  of  the  hemmcr.  when 
eombincd  with  the  acUusting  screw,  whereby  the  pressure  of  the  tucker  on  the  goods  snd  the  opi«ning  or 
mouth  left  for  their  passage  are  regulated.  2id,  The  horn,  in  combination  with  the  tongue,  as  specified.  3d* 
The  arrangement  of  the  hem-epreader  stock  and  gauge,  as  specified.  4tb,  Attaching  the  guide  or  hemmer  to 
the  sewing  machine  by  a  cylindrical  pin  or  hinge,  to  permit  the  said  guide  or  hemmer  to  be  turned  up  or  in- 
serted, so  that  the  edge  of  the  cloth,  at  the  beginning  of  the  hem,  can  be  properly  entered  and  folded  while 
In  this  position. 

273.  Obaxn  Sipabatom  ;  Daniel  Spencer,  Conrtlandt,  New  York. 

Claim— The  combination  with  a  gnUn  separator  between  the  Ikn  shaft  and  the  aepaniting  scrsttM  of  a 
shaft  and  a  series  of  sliding  wheels,  as  set  forth. 

274.  CovposmoN  ros  PioncriHO  aro  OiHAifiimiro  va  Bukpaci  or  Wood;  John  F;  Stark,  QnauibaTA 

New  York. 

Claim— The  employment  of  a  compound  composed  of  sulphur  and  alcohol,  or  sulphur  sad  the  alooludSe 
▼amish  described,  in  the  proportions  and  manner  described. 

21ft.  Apparatus  pok  Rmulatxho  thx  Pkissuki  op  Watik  or  Pipn;  James  Stratton,  Bnwklyn,  New  York. 

Claim — ^The  emplojrment  or  use  of  the  air  chamber,  diaphragm  with  Talve,  c,  attached,  the  plM.  m,  ctm- 
talnlng  valve,  c,  and  communicating  with  the  air  chamber  by  pipe,  p,  provided  with  the  cocks,  and  the  pipe, 
e,  communicating  with  the  pipe»  p  and  B,  arranged  in  relation  with  each  other  and  the  supply  pipe^  a,  as  sot 
forth. 

276.  APPAKATU8  Pom  EuTATiiro  Watib  pbov  Wbxx8,  Ac;  L.  Thylor,  Jordan,  Wisconsin. 

Claim— Ist,  The  employment  or  use  of  the  springs,  arranged  in  connexion  with  traveling  Jackets  and  r«^ 
eelvers,  as  set  forth.  2d,  The  means  of  connecting  the  bucket  to  the  carriage,  to  wit :  the  lever  on  the  car- 
riage, provided  with  the  loop,  and  the  bail  of  the  bucket  with  its  pulley,  In  connexion  with  the  pulleys  on  the 
carriage,  and  the  taper  rod  and  catch  in  the  well-house,  whereby  the  bucket  is  drawn  up  the  wire  or  way,  aad 
dropp^  and  nUsed  fkom  the  well. 

277.  AiBrHSATDro  PiPis  POB  Blast  Pubpobks;  Samoel  and  John  Thomas,  Cattaaanqua,  PennqrWanla. 

Claim — Supporting  both  of  the  legs  of  the  arched  pipes  upon  one  bottom  tube,  so  that  injury  to  said  frfpca 
by  the  displacement  of  the  bottom  tubes  will  be  prevented ;  and  so  that  each  bottom  tube,  witli  its  oonnect«>d 
arehed  pipes,  m«y  be  removed  and  replaced,  without  disturbing  any  of  the  remaining  arched  pipes  or  boCtom 
tubes. 

278.  PBOPBUJOt  Wbbbl;  Thomas  Tripp»  BuilUo,  New  York. 

Claim — A  propeller  wheel,  having  blades  formed  in  respect  to  their  main  propelling  sorfiioes^  and  alao  ta 
respect  to  their  outward  arcs,  ss  described. 

279.  Wabbiko  Machikb;  David  Walling,  Oarrettsville,  New  York. 

Claim— The  eomhination  of  weighted  arms,  Jointed  connecting  rod,  a,  angnlar  lever,  rod,  a,  Tibrating 
dash-board,  K,  and  dash-board,  M,  arranged  as  set  forth. 

280.  Wabuzko  Machixb;  M.  D.  Wells,  MorgBntown,  Tiiylnia. 

Claim— The  reciprocating  plunger,  operated  as  described.  In  eomblsatlon  with  tha  rack  piece  asoTod  by 
the  plunger,  in  its  backward  motion,  and  springs  throwing  said  rack  in  place. 

281.  Cultitatobb;  J.  Whiteside  and  H.  F.  Crabill,  Fuller's  Comers,  Indiana. 

Claim — Ist,  The  arrangement  and  combination  of  the  hinged,  curved  shorel  beams,  cross-bar,  and  gag^ 
Ing  wheel,  as  set  forth.  2d,  The  curved  draft  beam,  arranged  m  described,  in  combination  with  the  cmaa  bnr, 
handles,  and  rod. 

282.  Wabhixq  Machihb;  R.  G.  Wtlkins,  Bums,  New  York. 

Claim  —1st,  Tlie  combination  of  an  upper  rotary  rubber  with  revolving  slats,  with  two  or  more  lower 
rotating  robbers  with  revolving  slats,  arranged  as  described.  2d,  Arranging  the  undnlsting  surfoce  of  the 
date  in  the  upper  rubber,  so  the  prqfections  onme  opposite  to  each  other  throughout,  when  the  ssme  is  com- 
Hned  with  a  lower  rotating  robber  in  which  the  prqfections  of  one  slat  are  arranged  opposite  the  depreeaions 
in  the  84Jaoent  slats,  and  also  when  the  slats  of  the  upper  robber  are  arranged  In  relation  to  the  slats  of  the 
lowor  robber,  as  described. 
28S.  WABHXwa  MAOBiirB;  John  Williams,  Ashfleld,  Massachusetts. 

Claim — ^The  combination  of  straight  fluted  rollers,  placed  in  the  box  of  the  maehlne  In  Uie  fonn  aeea  la 
Mm  model,  and  two  arms  conoeeted  by  a  handle  at  ona  and,  and  attachsd  by  the  othar  to  the  axtremitica  of 
tta  frame  whidi  holds  the  fonr  roUera. 

Floatiho  Battbbibb;  X.  A.  Willis,  Coid  Spring,  New  Yoik. 

CBbIib— Ths  conblttBtlon  of  tha  oeatial  upright  shaft,  so  applied  that  It  maj  flcrve  toaacbor  the  batt«7» 
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iDd  tiMl  Ikt  l»ttw7  aaj  iwoIt*  mrvawA  It,  and  a  qrvten  of  propellen  by  vhich  tb«  btttlary  nay  be  «ifb«r 
ciMcd  ID  revolTe  araaiid  the  «id  OMktosl  ibaft  while  at  anchor,  or  propelled  ftvm  place  to  plaoe^  when  ^e 
mid  oMitnU  abaft  ie  elevated. 

S&  SBBMAODe  Hook  ron  LianAiara  Ships  Boats;  T.  W.  Wileon  and  Lewie  Raymond,  City  of  N.  York. 

(XalBi— The  eonbiaation  of  a  detachable  hook,  oomristlng  of  an  open  eye  and  pin  combined  with  each 
ether,  at  art  forth,  with  a  pulley  block  for  lowering  a  boat.  Alao,  the  combination  of  a  detachable  hock  with 
the  davlc,  or  alt^rtt  from  which  a  boat  la  lowered  by  means  of  a  lanyard,  that  la  independent  of  the  lowering 
tackle,  in  aoch  manner  that  the  combination  as  a  whole  operates  to  free  the  boat  from  the  tackle  by  the 
taof  htening  of  the  lanyard. 

SM.  Lomw  Tasks  fob  Fattt  Acim;  Hkbael  Werk,  Cincinnati,  Ohio. 

C3aim— The  Using  of  the  tank  or  metal  vesael  assd  with  wood  and  cement.  In  the  mannsr  set  ftrtli. 
S87.  Cams  Vat  ;  C  M.  Witkias,  Madison,  Ohio. 

Claim— The  arrangement  of  the  valrfs  within  the  water  chamber  and  vat,  aa  desoibed. 

Ml  HiavrAcnnLB  or  Nmun  op  Biltsb  Cbatoss;  Sylrester  P.  Wheeler,  Asaignor  to  Moses  H.  Whsslsr  k 
OoL,  Bridgeport,  Connectlcnt. 

fisim  The  maDafcetarlag  or  fMrsaing  of  stidEs  or  pleom  of  nitrate  of  silf«r  or  hiaar  canstio,  with  one 
or  Bora  wiree  or  ribbon  of  metal  mnalng  throogh  the  oame,  to  which  the  nitiate  of  silver  or  lonar  oansCts 
«&eraB,  and  still  holds  to  the  wire,  wires  or  ribbon,  when  used  or  otherwise,  when  broken. 

M.  CsBmnwAL  WATim  Wanu;  Harry  Abbot,  Asaignor  to  self  and  Xmsxson  Abbot,  North  Hnron,  Ini. 

CUm— The  eombination,  with  a  centrlfogal  water  wheel,  of  a  valTe,  located  and  arranged  withhi  laid 
vhMl  80  aa  to  tnm  with  it,  and,  at  the  same  time^  be  adlnstable  while  the  wheel  is  In  motion,  by  means  cf 
tib  bail,  cooceDtrie,  and  aiQnating  lever. 

Ml  MiioanRS  ion  Rakxihi  aim  Loauho  Hat;  J.  A.  Althowi^  FhlUpstown,  HUnois,  Assignor  to  self  and  F. 
W.  Lechtenberger,  New  Harmony,  Indiana. 

flatm  The  oomUaatlon  of  the  statiooary  rake^  o,  iwolviag  raks^  t,  and  vihiating  raks^  i,  plaosd  on  a 
■onated  fram^  and  arranged  as  set  forth. 

W.  Gaim»-nA«ns;  GUIett  Banting^  Amignor  to  self  and  W.  M.  Jarrbll,  Liberty,  Indbna. 

fthim  Frodnfing  the  vibratory  moivement  in  the  cylindrical  cham  daaher,  by  means  of  the  oomMnatioft 
•f  add  ama  with  the  crank  portion  of  the  driving  wheel  and  intermediate  oomiectiiig  rod,  when  these  are 
and  in  connexion  vrith  the  cnrrent-breaker. 

OS.  Mavgu;  Jamea  T.  Coxell,  Asaignor  to  aelf  and  Edward  Jones,  Brooklyn,  New  York. 

Qaiai-— let.  The  arrangement  of  the  roUera  above  the  table,  so  that  the  fobric  will  be  folded  by  the  na- 
diina.  ad.  The  oombinBtion  with  the  weighted  levers  of  the  lifting  ropes,  so  that  the  downward  preaanre  of  the 
raU<T  may  be  raleawed,aad  the  roller  lifted  at  the  will  ot  the  (operator  to  allow  each  portions  of  ths  linen  that 
liSTe  battens  or  ocher  elevations  to  paw  throng  the  machine  nnii\Jnred. 

ML  to  Borok;  H.  S.  Fi^ettand  John  W.  SumsMrs,  Assignees  to  H.  B.  Ikkstt^  atesasl^  OI«nn*S  Falls, 
New  Turk. 

Clahn— Tba  axTsageasent  cf  the  slats  with  the  spiral  springs,  wlxes,  central  sapporti^  and  cross-braee, 
smaged  in  the  manner  deecribed. 

MjC  oppsb  Pon ;  Horatio  P.  Gafcchell,  Baveana,  Assignor  to  B.  J.  Batss,  Bedibrdi  OblOb 

Claink— TIm  Ibrming  of  the  walls  of  the  caps  with  male  and  female  screws,  in  combination  vrith  the  peiv 
tested  buttuBSS,  Jbr  the  pnrposs  of  comprearing  the  groond  ccflbe  and  extracting  the  strength  of  the  drag  by 
diipianameitt,  in  the  manner  apedfled. 

M^  Mom  of  Ammui  9rah  as  a  Motob  vo  Cm  Baiuu>A2>  Cabs  ;  William  Darker,  Assignor  to  self  and  J. 
B.  Thompeon,  FUiadelphia,  Pennsylvania. 

OsJlD— Isty  Placing  a  steam  engine  and  steam  generator  on  the  top  of  a  city  railroad  ear,  when  ttie  ma- 
fine,  bf  soltablo  driving  meohaalsm,  Is  connected  vnth  the  wheels  of  tne  car,  to  propel  the  same.  2d,  Con* 
seetteg  the  govornor  with  a  thnMtle  valve  and  brakes  arranged  as  set  forth.  8d,  The  particolar  amngemeilt 
of  tbe  brake  fbroied  of  the  atrip  on  wheel,  and  actnated  by  the  movement  ct  the  yoke  on  its  bent  ends,  csn- 
BBcted  with  tile  hand  lever  rod,  ao  aa  to  allow  of  tbe  a<Uaatment  of  the  throttle  viive  by  hand  independently 
ef  tbe  aatomatlc  connexion.  4th,  The  amngement  of  the  bar,  a',  cam,  lever,  and  rod,  connected  with  the  b«r, 
<  liy  the  ans,  whereby  the  brake  la  operated  automatically. 

M.  Kamnra  MAonim;  Aognstns  J.  and  Demns  Odb,  Cohoee^  Assignors  to  Downs  A  Company,  Seneca 
^Bl]a,llew  Tork. 

dalm— Tho  rotary  barr-preswr,  having  Inclined  planes  betvreen  the  teeth.  In  combination  with  the  slid- 
tag  aeedlea,  ansnged  in  the  manner  described.  Also,  varying  the  eccentrldtv  of  Uie  groove,  by  means  of  die 
■otaMe  policy,  spring,  a^fnstlBg  sorsw,  and  IHction  pulley, In  the  mannsr  described. 

M.  MvMV  ov  Maxuki  Oopai  Tabjohi;  liveras  Hall,  Charkstoan^  Assignor  to  self  and  A.  Wheeler,  Bos- 


Claim— My  new  mannfectnre  of  varnish,  ss  compossd  of  gam  eopal,caaphens^  and  alcohol,  mitsd  In  ttm 
ynportiooa  la  n  oool  state^  in  a  dosed  or  air-tight  vesael,  ss  apedfled. 

Ml  ThKAfinDrr  ov  lain  a  Russia;  Henry  W.  Joslin,  Trenton,  New  Jersey,  and  A.  K.  Baton,  O^y  cf  New 
Tork,  AsslgncMS  to  the  Joslin  India  Bobber  Compsny  of  New  York. 

CWaa— Tbe  treatment  of  the  argilaoeons  red  ahale  of  New  Jeraey,  or  other  similar  getdogleal  localities, 
la  eombinatioo  with  anlphnr  and  csootchooc,  in  the  mannsr  and  for  Uts  pnrpose  described,  for  the  mannfoo* 
tare  of  India  robber. 

M.  Sawnro  MAcniraa;  James  8.  MoCnrdy,  Brooklyn,  New  York,  Asaignor  to  J.  H.  Myera,  City  of  N.  York' 

Claisa— The  vibrating  lever  carrying  theahattle'driver,and  provided  with  the  s|iring,tofcsep  thashnttl^ 
driver  to  the  raceway,  constmcted  as  specified. 

Ml  PsaaotiOM  Bnnio;  Henry  M.  Scott,  Assignor  to  self  and  Samuel  Adlam,  Portland,  Maine. 

Claim— The  employment  of  spring  hooks  and  clamps^  for  the  puiposs  of  attaching  atripa  of  wsbMng  to 
tbs  frame  of  a  bedstead. 

M.  Obs  Sspabatob;  Parmenas  P.  Parkhnrst,  Princeton,  Msssschnsetts. 

€Mai— The  watfiiBg-box  or  chamber,  oonstmcted  with  the  pipe  entering  nsar  the  bottom,  to  oaasea  whirl 

»• 
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and  clrcnlation,  m  ipeef fled,  and  with  the  gate  or  overflow,  as  deeciibed,  and  in  eoirihiimtlon  wfth  mich 
•foK-box,  I  claim  the  receptacle  or  box  and  chamber,  to  receiye  the  metallic  particlt-s  wheo  the  gate  is  raleed. 

302.  PtLnfo  Railroad  Bau  for  Rk-roixihq  ;  John  Thomas,  Assignor  to  self  and  J<Aa  M.  Lord,  Indianapolis 

Indiana. 

Clsim — ^The  tie  No.  7,  when  nsed  for  interlocking  T*rail,  or  other  old  iron,  and  forming  the  pile  of  sfz  rsili^ 
arranged  as  set  forth. 

303.  SBOK-PiGOiira  Machihz;  E.  T.  Weeks,  Assignor  to  8.  H.  Babcock,  Frsnconla,  New  Hampshire. 

Claim — The  feeding  derice  formed  of  bar,  L,  to  which  the  jaws  are  connected,  operated  by  the  wrew, 
ratchet,  pawl,  lever,  and  pitman,  as  set  forth.  Also,  in  connexion  with  the  ri viug  or  splitting  knife,  the  gangs, 
arranged  as  specified.  And  further,  the  elastic  or  yielding  bar,  attached  to  the  arlior,  provided  with  cam,  umI 
lined  in  connexion  with  the  segment  rack,  curved  bars,  and  jaws,  for  the  purpose  set  forth. 

NOVEMBER  29. 

904.  SLUTS-PASTEimB;  Reuben  L.  Allen,  Provldenoc,  Rhode  Island. 

Claim — A  sleeve  listening,  composed  of  the  spring,  cylindrical  arms,  hinge  and  catch,  and  bookad  bar. 

805.  Washimo  Macrxkx  ;  Seth  A.  Andms,  Rosooe,  Blinois. 

Claim — ^Ist,  The  combination  of  the  circular  plate  or  crank  with  the  rubber,  so  arranged  thst,  bj  operate 
ing  the  said  crank,  I  am  enabled  to  communicate  to  the  said  robber  at  the  same  time^  a  vertical  recIprocatiDg 
motion  and  a  lateral  vibratory  motion.  2d,  The  combination  of  the  caster  rollers  with  the  doable  spring,  ar- 
ranged in  connexion  with  the  rubber. 

306.  Cooking  lUiraxB;  Evans  Backus,  Stuyresant,  New  York. 

Claim — Attadiing  to  a  stove  or  range  the  cnrved  plat^  and  the  movable  plate,  and  the  oontinixma  flue^ 
arranged  in  the  manner  set  forth. 

807.  Masiro  IIUB-BAHna  fdk  Waoov  Wbxiu;  G.  W.  Beers,  Bridgeport,  Connecticut 

Chiim— Casting  slits  or  holes  through  the  bands  sufficiently  large  to  allow  the  solder,  or  other  aiiltable 
metal  used  in  connecting  the  cap  to  the  band,  to  flow  through  them  and  unite  them. 

808.  Watu-olobit  Basik;  William  Boch,  Sr.,  Oreen  Point,  New  York. 

Claim — A  water<:loset  basin,  having  a  covered  annular  water  passage  at  Its  npper  edge. 

300.  MACHim  FOR  Reqistkrixq  Music;  Henry  F.  Bond,  Hudson,  Wisconsin. 

Claim — Ist,  The  application  of  the  bell-pull  action  with  knees  and  wires  to  act  upon  the  markers.  2d, 
The  arrangement  of  the  lever,  J  j  J  and  K  K  K,  by  which  the  sharps  are  marked  with  double  lines  on  the  vpacce 
or  lines  in  music,  with  their  corresponding  naturals,  the  levers  or  markers,  K  X  X,  being  made  each  of  two 
pieces  of  tin,  or  other  metal,  and  tue  levers  or  markers,  J  J  J,  playing  between  those  two  pieces.  8d,  The 
arrangement  of  lovers  or  markers,  of  both  kinds,  in  a  row,  with  proper  intervals  to  record  the  music  or  paper 
ruled  as  represented,  the  staves  of  mnsic  being  ruled  of  one  color,  with  just  leger  lines  enough  of  another 
color  to  write  directly  up  or  down  from  one  staff  to  another,  the  leger  lines  between  the  two  stavea  belonging 
alike  to  both  of  them,  and  the  whole  number  of  lines  and  spaces  being  equal  to  the  compass  of  the  Instro- 
ments.  4th,  Application  of  the  ink  or  coloring  matter  to  the  cylinder,  and  the  producing  of  colored  marka  bj 
pressing  the  paper  against  the  inked  cylinder,  fith,  The  action  of  the  lever,  E,  upon  the  bar  marker,  after 
the  manner  set  forth.    6th,  The  mode  in  which  the  loud  pedal  action  is  marked. 

810.  HuB-BOBiKO  Hachimx;  8.  L.  Bond,  Greenwood,  South  Carolina. 

Claim— The  V-Aaped  bars  or  Jaws,  In  combination  with  the  bit  arbor,  arranged  as  shown. 

811.  MAKiifO  HuB-BAVDB  FOB  Wagon  Whkxu;  James  A.  Boughton,  Poughkeepeie,  New  York. ' 

Claim — ^The  combination  of  the  flanch  and  prqJecUon  on  the  leaf  and  the  set-screw  in  the  open  band. 

812.  MACBi^rxs  fob  Hakiho  Gbaiic;  John  Calvin  Brown,  Providence,  Rhode  Island. 

Gaim— The  circular  disc  provided  with  the  wedge-formed  projections,  arranged  in  combination  with  the 
bell  crank  levers,  which  operate  the  sereral  bending  instrument^  such  combination  operating  In  the  maxiner 
as  described. 
318.  Paiht  Cans;  Peter  Brown,  Brooklyn,  New  York. 

Claim— 1st,  The  employment  of  a  strengthening  wire  within  the  bead|  as  described.  2d,  The  oosnbioa- 
tion  of  the  pivoted  ears  with  the  cover,  lug,  and  can,  as  described. 

814.  QuABn-CBUSHKBB;  T.  S.  Brown,  City  of  New  York. 

Claim— The  employment  or  use  of  the  tubular  pestle,  having  a  reciprocating  and  rotating  noreskent, 
in  connexion  with  the  nipple  or  cone  in  the  box  or  mortar, 

315.  Toou  FOB  Haxdudio  Tibx;  John  and  Henry  Bmbaker,  Lancaster,  Pennsylvania. 

Claim— The  rod-handled  tong,  with  its  sliding  leg  and  liooked  end,  in  comUnation  with  the  ring^  mm  d»> 
scribed. 

816.  HAXTunou;  John  P.  Bnmham,  Bockford,  Hlinoit. 

Claim— The  employment  of  a  spring,  in  combination  with  the  lever  and  connecting  rod,  aa  described. 

81T.  HABims  Yokb;  Ze  Butt,  Lincolnton,  North  Carolina. 

Claim — The  manner  of  constructing  and  arranging  the  yoke,  so  that  i  ts  weight,  or  the  greater  portion  of  It, 
may  rest  upon  the  back  instead  of  the  neck  of  the  horses.  Also,  in  combination  aith  the  yoke,  glTinip  a  wide 
base  to  the  line  of  draft,  either  by  the  bolt  and  devis,  or  any  other  equivalent  device,  for  the  pnrpoae  de- 
scribed. 

818.  YBORABUfrCtnTnui;  Andrew  J.  Chapman,  Sclpto,  New  York. 

Claim — ^The  arrangement  and  combination  of  the  hinged  guard  or  feed-board,  hinged  follower,  and  sta- 
tionary slatted  cutting  bed,  constructed  in  the  manner  set  forth. 

810.  Potato-paxib;  William  B.  Coates,  Philaddphia,  Pennsylvania. 

OUdm— ^The  handle,  iimilea,  guard,  and  blade,  arranged  in  the  manner  aet  forth. 
ttO.  Gab  Bobhbbs;  Seth  L.  Cole,  Burlington,  Termont. 

Chdm— The  construction^  from  some  good  c<mducting  material,  of  a  gaa  burner,  with  an  enlai|peDuait  of 
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the  tnlM  at  the  point  vhero  tlie  gu  is  discharged,  and  bnrnod  in  the  furm  of  a  globo,  or  the  like,  ftimlshed 
vith  a  alot  aperttire,  eo  that  the  gas  shall  be  htatcd  to  the  utmost  at  the  point  where  it  is  consumed. 

321.  BaEECB-ijOA]>iiro  ▲im  otbxb  Firi  Arms  ;  John  Webster  Cochran,  City  of  New  York. 

Claln>->1st,  So  constmcltng  and  applying  one  (t  morf  acct^loniting  chanib<>rs,  in  combination  with  tha 
plongcf  or  elastic  cu«liiun.  that  tlie  chcirj^e  or  chnr;,ce«  in  the  accelerating  rhamlNT  or  chambers  are  flred  by 
the  driTiog  bnck  of  the  plun^^er  ur  cuHhion,  and  that  th  •  plung  r  or  cushion  s«rv(>fl  us  a  safety  valro  to  the 
ac>ieniclng  chaml^era.  2d,  Combining  the  movable  brperh-pieotv  cimUiiiiing  the  plnnger  or  elastic  cushion, 
with  a  ring  or  circular  frame  liing  d  to  a  slide,  whicii  wurlcH  ion^ritudhinlly  to  the  gun.  Sd,  In  combination 
with  the  breecb-piece,  secured  in  place  by  a  screw,  or  its  equivalent,  I  claim  the  adjustable  screwed  bu.Hhing 
applied  to  the  gun,  as  de«crit»ed.  4th,  The  combination  of  the  plunger,  accelerating  chamber,  volute  spring, 
movable  brtecli-pitoe,  ring  orfnuue,  and  sUde. 

222.  CooKiaa  Ra.'vge;  Gtorge  a^iier,  Ctmcord,  New  Hampshire. 

Claiin — ^The  coml>liiatl«n  and  arrang-^ment  of  th?  separating  leading  flnea,  a  B  c  (each  provided  with  % 
damper,  amuigcd  in  it  m  t*xpi<iim>d),  with  flues,  n  K  r  o  n,  d!siww»*d  around  the  oven.  And  in  coniblnHtion 
therewith,  I  claim  th<*  aeparate  insulating  flu 'S,  i  K.  arranged  between  the  ovt^ns.  and  on  opposite  sides  of  the 
leading  line,  a,  and  mad  •.  to  ofien  into  the  bottom  flues,  d  and  a,  and  to  communicate  with  the  flue,  a,  bj 
openings  provided  with  dampers. 

S23.  BcTTOVS;  P.  Davey,  Ironton,  Ohio. 

Claim — ^TIm  cooatruction  of  the  double  flanched  shank-piece  as  the  badis  of  the  button,  forming  on  one 
end  thert-of  a  button  and  on  the  other  a  lUatening,  and  in  the  middle  two  flanch  guards,  to  receive  the  button 
hole  and  protect  it  from  too  much  abrasion  ond  friction. 

321.  Plocqbs  ;  A.  A.  Dickson,  Anderson,  South  Carolina. 

Claim— The  arrangement  of  the  peculiar  shaped  bar  with  the  shares,  beam,  and  handles. 

325.  DnacfiTB  RKOurn  fob  Watcbmex;  Patrick  U.  Duffy,  Someraet,  Ohio. 

Claim — Dropping  the  balls,  by  which  the  action  of  the  apparatus  is  indicated,  into  the  cells  of  a  rerolv- 
ing  wheeL  by  operating  a  rod  and  slide,  in  the  manner  describi>d.  AIho,  locking  and  relousing  the  rod  liy  de- 
^ina  deaeribed,  whereby  it  can  be  pulled,  at  certain  times  only,  to  drop  a  ball  into  the  cells  of  a  i-evolving 
wbeei, 

236.  Hacbx!^  fok  CoxTX&TiHa  RiaPBOCATiHQ  isno  IsTEUUTTSKt  BoTART  Monos*,  Henry  Ebronfeld,  City  of 
New  York. 

Claim — ^The  plate,  or  its  equivalent,  arranged  with  a  socket  and  cut  or  split  through  its  centre,  to  operate 
is  combiuitimi  with  the  wheel  and  lever,  which  latter  is  furnished  with  an  obiong  pin,  in  the  manner  specified. 

[Tbia  device  is  particularly  intended  to  give  motion  to  the  feed-wheel  of  a  sewing  machine,  and  it  is  so 
arnmeed  that  It  never  fails  to  impart  tite  required  motion  to  the  feed-wheel  In  one  direction,  while,  in  going 
hsck.  It  has  no  effect  whatever  on  the  same.] 

327.  JoiTR3iAi<-BOZ  FOR  Saw-miu  Carriaou;  William  M.  Ferry,  Jr.,  Ferrysburgh,  Michigan. 

Claim — A  single  casting,  moulded  with  an  Intermediate  space,  and  with  off-aetting  boxes  on  each  side  of 
■lid  space. 

32S.  Railroad  IIakim;abs;  Henry  Fisher,  Alliance,  Ohiou 

Claim — Tbe  manner  of  combining  the  hand  crank-ahaft  with  the  axle  of  a  railroad  hand-car,  so  that, 
when  the  cranlc-«h.ift  meeti  with  any  obstruction,  it  disconnects  automatically  from  the  axle  and  ceases  its 
fevolutlon  witli  the  same,  and  thus  prevents  a  sweeping  off  of  the  operators  from  the  platibrm. 

329.  Marutactcrb  of  Rubber  BcLnno ;  Dennis  C.  Oately,  Newtown,  Connecticnt. 

Claim — ^Th«  method  described  oi  imparting  a  smooth  and  finished  snrftce  to  belts  or  hands  of  India  nilv 
her  or  gatta  percha,  the  same  consisting  In  placing  them  in  contact  with  sheets  or  strips  of  vulcaniaed  indlR 
nihber  or  gntta  percha,  and  then  vulcanising  them  by  applying  heat. 

330.  XAiruFAGnjRS  of  Rnan  Bunjio ;  Dennis  C.  Oately,  Newtown,  Connecticnt. 

Claim — The  mannfiurtnre  of  belting  or  banding,  composed  either  wholly  or  in  part  of  India  rubber  or 
gntta  percha,  which  oonaiats  in  vulcanising  the  belt  or  band,  and  giving  it  a  smooth  friction  surlkce  at  one 
optfation,  by  feeding  the  belt  or  band  aronnd  or  in  contact  with  a  seriea  of  smooth  heated  rollers. 

33L  Baca.  Yob;  O.  A.  Or^y,  Jr.,  Cincinnati,  Ohio. 

Claim—The  deacribed  combination  of  the  handle,  looee  bead,  and  catch,  with  the  Jawi,  screws,  and  end- 
less chain  of  a  pniallel  bench  vise. 

S3S.  OoMFiMRiosr  FOR  OovzBnro  Mxtau;  J.  H.  Oreen,  ChrlstlaDsbuFg,  Iowa. 

Qaim— The  oomposltton  described. 

S3.  MAcaam  ion  Bivuro  Biaur  Bruxrf,  Ic;  WiUfaun  J.  Horton,  La  Orange,  Alabama. 

Claim — ^The  employment  or  use  of  the  rollers,  throe  or  more,  knife  placed  in  the  gate,  and  the  gnide 
platas,  anBqced  as  set  forth. 

834.  Tot  Otrsr;  Josee  Johnson,  City  of  New  York. 

Claia— let,  8o  arranging  the  spring,  n,  relatively  to  the  bore.  A,  that  n  Is,  by  a  single  movement  of  the 
finger,  nsed  both  as  a  trigger  and  a  propelling  force  to  discharge  the  projectile  through  a.  2d,  In  connexion 
with  the  above,  receiving  the  impact  of  the  spring  upon  the  single  bearing,  so  that  the  free  portion  of  n  movee 
by  its  momentum  beyond  its  original  position,  for  the  pnrpoae  described.  3d,  The  detaching  surfisce,  anrnnged 
relatively  to  tlie  spring  lever  and  barrel. 

S5.  Rinjioii>  Bwitcbbb;  F.  H.  Joyner,  Richmond,  Yermcnt. 

Claim— A  pair  of  svritches.  In  connexion  with  stationary  bearing  rails,  as  described. 

33S.  XAjroFACTURR  OF  YuruAR;  Bemhard  Koegel.  City  of  New  York. 

Claim— Converting  vrine,  or  other  aloohiriic  llqnors,  rapidly  into  vinegar  or  acetle  acid,  by  means  of  pan- 
les  Mooe^  or  ite  equivalent.  Also,  the  tnb  or  apparatna,  as  described,  when  pumice  stone  is  used  in  the  same. 

337.  Afparafqs  FOR  Tamdio  Hobru;  J.  M .  Lamer,  Enianla,  Alabama. 

<Ma»— The  emplqyBient  of  the  atraps,  a  a,  loop,  r,  and  straps,  n  o  and  r,  arranged  and  lued  as  specified. 
^OS.  Orair  Fabv;  Oliver  Undeey  and  Robert  F.  Strean,  Washington,  Pennsylvania. 

Claim— The  combinatioa  of  dltiston  boards  with  the  inclined  plane^  the  screen  board,  and  Hddles,  nnlteld 
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in  the  p«calUu-  nuiniier  deicrilMd,  and  urmnfad  to  operate  In  the  relntlon  toeidi  oChttyUMl  to  tk«  coiiVBtlfC 
wind  turuwn  off  by  the  Jim. 

339.  JTilteka;  WillUun  Liuton,  Baltimore,  Maryland. 

Claim— Arranging  a  clamping  plate,  of  !•«■  diameter  than  the  filtering  (^Under,  on  ft4j«iflim  aerimi  of 
the  reuiuviiblo  head  of  the  cyiiuJor. 

[TUid  cylindrical  filter  recetvee  the  water  at  one  of  its  ende,  changes  the  dlreetioo  of  the  ooom  of  the 
same,  and  causes  it  to  pius  in  opposite  directions,  then  to  take  a  course  back  ihroogh  three  layen  of  iel^  which 
deprive  it  of  all  impttnties  before  it  eHuapes  at  the  opposite  end  of  the  cylinder.J 

340.  Valvi  Gjub  or  Stiam  Bnqinbs  ;  Peter  Louis,  City  of  Mew  York. 

CUim — let,  The  anzillary  cylinder,  baring  a  partition  and  ariangeioenC  of  sisam  and  exbanaC  pMsngsa, 
and  fitted  with  a  vai  ve,  or  its  equivalent,  and  with  the  two  pUtoos  on  oppoeite  sides  of  its  partition,  applied  in 
combination  with  the  ludoctiou  and  eduction  valves  and  the  shaft  of  the  main  engine,  so  that  each  of  said pi^ 
tous,  acted  upon  by  steam  admitted  to  its  compartment  of  the  auxiliary  cylinder  by  the  valve,  serves  to  open 
one  induction,  and  the  oppueitu  eduction  valve  of  the  main  engine  at  the  proper  Ume.  :id.  In  nrniHnatiirn 
with  the  auxiliary  cylinder  end  its  pistons,  applied  and  operating  as  deecritwd,  to  open  the  induction  and 
eduction  valves  of  the  main  engine,  1  claim  th^  employment  ot  the  rock  shaft  and  its  toes,  so  applied  in  com- 
hinatjon  with  the  said  eduction  valves,  that  while  thiy  permit  the  said  valves  to  be  opened  by  the  action  oC 
the  steam  on  the  pistons  of  the  auxiliary  cylinder,  they  keep  the  said  valves  open  as  long  as  may  be  deafred. 

34L  MASurACTuai  ot  WatsBtPboof  Uosx;  T.  J.  Mayall,  Roxbary,  Massachusetts. 

Claim — My  improvement  in  the  manulhctore  of  India  rubber  or  gntta  percha  hose  or  toblng,  whidi  eoo- 
slsts  in  Impregnating  the  fibrous  labric  which  forms  the  bases  thereof  with  protective  or  preservative  anb- 
atanoos,  and  subsequently  ooatmg  with  indm  rubber  or  gntta  percha,  and  forming  the  Muna  into  faioaa  or 
tubing. 

342.  Stxiu;  T.  J.  Mayall,  Rozbary,  Maasaehnsetta. 

Claim— A  **  steel "  or  Implement  for  sharpening  table-knl res,  Ac^  formed  of  India  nibher  or  gotta ; 
with  which  emery,  saod,  or  other  suitably  gritty  sabstanoea,  an  incorporated. 

343.  Manupactuu  or  Pacuvo  and  Tubwo  ;  T.  J.  Mayall,  Roxbary,  MasaaihuifHs. 

Claim— My  new  method  of  forming  packing  hose  or  tubing,  and  other  similar  articles,  the 
log  ia  rolling  or  wrapping  the  fiibrlo  to  be  used  around  the  core  or  mandrel,  by  rotting  or  passing  said  oora  or 
mandrel  and  the  tebrio  or  wrapper  together  between  two  sorfoces,  one  of  which  exerts  a  self-adJ<»UoK  7M<i' 
ing  pressure  upon  the  article  to  be  formed,  while  the  other  surliice  liaa  the  neosasaiy  aotioa  imparted  to  Itp 
to  roti  or  wind  the  fid>ric  used  around  tlie  cord  or  mandrel. 

844.  8nAM  FLOtwBs;  A.  E.  and  8.  N.  MoGanghey,  Wastedo,  Minnesota. 

Claim— 1st,  The  ploughs,  attached  to  radial  arms  or  oscillating  shafta,  and  arranged  with  the  plnlfna* 
racka,  ratchet  toothed  hnb^  and  stop-rods,  to  operato  as  set  forth.  Sd,  In  connexion  with  tlia  pioai^ha»  ar- 
ranged and  operated  as  described,  the  rakes  or  harrows  attached  to  the  t»n,  for  the  porpoae  speGifled. 

345.  MxANS  FOE  CuMBUf 0  TxuOBAPH  PoLxs ;  J.  H.  McNeely,  Indianapolis,  Indiana. 

Claim-— The  combination  and  arrangement  of  the  hooks  with  the  loops  and  set^orew,  oomtnetad  sui  ast 
forth. 

340.  CiriH>pp  Appaeatcs  ton  Stbam  Eironm;  Reuben  Millar,  Plttsborgh,  FennsylTania. 

Claim— The  employment,  in  comlrfnation  with  the  tappets  for  opening  the  vatve^  to  aflhct  Indoetton  of 
ateam,  of  the  collars  sttached  to  the  same  valve  rod,  and  the  tappet  levers  with  independent  arms,  said  ouUaia 
and  tappet  levers  being  applied  and  operating  toel&et  the  catting  off  the  steam  at  such  point  in  the  atroika  of 
the  piston,  as  m^y  be  cwsiied. 

347.  RAXLBOAn  CAia;  John  Miner  and  8Uaa  Merrick,  New  Brighton,  Pennsylvmnia. 

Claim— Inserting  strips  of  wood  between  the  angle  iron  which  forms  the  framework  of  the  car,  la  oom- 
blnation  with  panel  plates  formed  of  a  sin^^e  piece  of  iron  struck  op,  whether  plain  or  ornamented.  Alao^ 
constmctlng  the  ribs  and  ftamowork  of  the  oar  of  two  strips  of  L  iron,  with  a  bar  of  wood  intarpoeed,  viM* 
theae  Irons  sod  the  wood  are  united  by  rivets. 

348.  Qbaih  BiPAmATOBs;  J.  R.  Moflltt,  Piqaa,  Ohio. 

Gbdm— In  eoublnatlon  with  a  reversible  spoat  adapted  to  discharge  grsln  at  elttier  end  of  a  aeiiaratinf 
machine,  the  scrsea,  placed  within  or  above  the  said  spoot,  and  oparslad  by  the  motton  of  tlio  shoe,  fcr  the 
INurpoae  cf  screening  grain  after  the  action  of  the  winnowing  appaimloa. 

340.  Cak  Tnucu;  F.  L  Ptdmer,  Knosville,  Tennesaea. 

Claim— The  arrangement  and  oamUnatton  of  the  bon^  aa  aat  forth. 

360.  PAPn  Fan ;  J.  J.  Parker,  Marietta,  Ohio. 

Ctsim— The  combination  with  the  hingad  book-tack  of  bai%  apriim  ■nd  rods,  amogad  la  Iho  wmaeum 
dMoribed. 

351.  MAiriTrAornu  or  Hollow  Mooldd  Rubub  Goodb;  Dnbols  D.  Parmelee^  Balein,  Aaslgnor  to  Jobn  A. 

Greene,  Beverly,  Matsschnsatta. 

Okdm— The  method  described  of  shaping  the  said  articles  in  monlda  prqiaralovy  to  tiielr  bsiac  valoaa- 
tied  or  hermlied,  that  Isl  treated  in  the  cold  way  by  any  known  process,  by  applying  heat  to  baga  nnda  of 
iodia  robber,  its  equivalent,  or  their  compound,  froe  from  aolphnr  and  inllat<fid  with  air,  ao  aa  to  ■im^  fit 
the  monlds,  in  the  manner  set  forth. 

352.  Twnn  8rooi0;  Francis  A.  Pannelee,  New  Haven,  OonneetleaL 

Claim— The  combination  of  the  doable  spool- with  the  spindle^  aa  deaorfbed. 

363.  CoROH-nonn'a  Wallrs;  O.  H.  Peabody,  Colnmbos,  Geofgla. 

Claim— Applying  a  sponge,  or  other  equivalent  derlceL  to  a  ootton>plckec1i  mltot,  for  tlis  piupma  of  «• 
•hUng  the  picker  to  readily  molston  his  fingers,  uid  thoa  fodUtato  his  worit. 

364.  PLOoam ;  Stmeon  F.  Pock,  Psnnfleld,  Georgia. 

Claim— The  manner  of  attaching  the  share  to  the  fooM»r,  to  wit:  baring  the  badt  part  of  tiio  i 
Bolehad  and  fitted  in  a  rebate  In  the  lbot-bar,and  receiving  tha  shonldar  ibnnad  by  tlia  rsbala,  wUla  tko  ( 
of  the  share  fit  OBdemeath  the  prqfectioBi^  and  tha  laver  la  prswid  on  thaonte  rids  of  tht  ahuo  ly 
aftha  wadga. 
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lU.  PMfBUB  An  PAnu>wHiiL  Bbar  ;  WlUtam  Fttara,  Balttmore,  llAryUod. 

Ckte— A  pnpdler  or  paddle-wheel  aluift.  oonetrncted  u  set  forth.  - 

3M.  Wmiruiui  Hoocs;  8.  M.  PerUne,  Alfaeny,  Illinois. 

Claim— Ijt,  The  oombioatlon  of  the  stud  with  a  reToUinK  spring  button,  arranged  as  deacrib'^.  2d,  Tn 
eoBbiaatioB  with  a  rerolTing  spring  button,  I  claim  a  stationary  stop,  so  armnjced  m  to  preTent  the  eye  of 
the  traot  hi  all  positions  firoai  passing  over  the  buttons.  3d,  The  combinatlnn  of  the  spiral  spring,  the  pro- 
jrcUng  stud,  and  the  iaiMr  itop,  arraaged  as  deaciibed.    4th,  Oonstnicting  the  button  with  the  houd<;d  end, 


3S7.  C>An  Cabu  Snm;  Gharlea  Perley,  City  of  New  Toric. 

CUm— The  bridge  orer  the  chain,  in  combination  with  the  cablfr«toppcr,  for  the  purpose  of  forcing  the 
cteia  into  said  stopper,  in  the  puuiner  specified. 

3d&  Hoan  Kaub;  Qldeoa  Piorce^  Sicildown,  PennsylTaaia. 

CSalB— The  airangeoient  of  the  cog-wheel,  rack,  lever,  ftame,  bar,  staodard,  and  teeth,  at  set  forth. 

tS».  HOBB  Hat  Rakm;  MatthUu  Seaser,  Reading,  Pennsylvania. 

aaim— The  ootnbinatioo  of  the  rock  shafts,  clearen,  teeth,  brace  guides,  spring  bar,  pins,  and  q»rings^ 
with  the  draft-bar,  arraaged  in  the  manner  described. 

380.  Luos;  Charles  W.  Richter,  Madison,  Georgia. 

OAim— The  use  of  the  wick-a^jnster,  formed  of  the  bar,  with  a  toothed  pUite  at  its  inner  end,  and  so  aiw 
nagcd  as  to  have  a  certain  degree  of  longitudinal  adjustment  In  relation  with  the  wick. 

[This  ioTentlon  relates  to  an  iuproTement  in  that  class  of  lampa  which  are  designed  for  burning  those 
hydro-carbons  that  Tolatllise  and  glasslfy  at  a  low  temperature,  such,  for  instance,  as  a  combination  of  tnr* 
peatiae  and  alcohol,  generally  known  as  **  burning  fluid,"  the  light  or  spirituous  coal  oil^  Ic] 

98L  Catcs-bolx;  William  Baliabury  Wheeling,  Yirglnia. 

Claim— The  we  of  the  lever,  combined  and  arranged  with  the  catch-bolt,  to  operate  ■■  set  forth. 

m  CouiTA*oa  Ton;  Henry  Sanders,  Utica,  New  York. 

Cfadaa— The  flaaehee,  a  a,  and  semidrcolar  prqiection  on  the  tooth,  and  the  llanches,  o  e^  and  pin  on  the 
cktir,  arrmaged  aa  described. 

W.  ODoKtra  Scoth;  Bamnel  Smith,  Philadelphta,  PennsyWaala. 

Claims — ^let.  The  grate,  having  hollow  bars  communicating  with  each  othnr,  and  arranged  In  respect  to 
(lie  holhyw  back  and  its  sigsag  nassagea,  as  set  forth.  SSd,  The  phites  of  the  gnit<>,  armnfsed  so  as  to  serve  the 
doable  pvrpoae  ot  ooooeeting  the  bars  of  the  grate  together,  and  forming  a  chamber  for  heating  the  air  pre- 
pantory  to  the  same  being  diseharged  in  Jets  into  the  ih>nt  of  the  fire. 

M.  WASB-nAVBE  fOB  BtMUi  SKfixim;  James  Speers,  West  Manchester,  Pennsylvania. 

Ctelm— lat,  The  arrangement  of  the  float,  lever,  valve,  partition,  and  pipes,  b  c  and  x,  for  the  pnrpt^m 
of  ooostmcting  waterheaten  for  supplying  the  force  pumps  of  steam  engines  with  heated  water,  2d,  The 
tts  of  the  branch  pipe,  z,  in  connexion  with  pii)e,  c,  and  valve. 

M6.  PiAiro-roBm ;  Henry  Steinway,  Jr.,  City  of  New  York. 

Claim— The  employment,  in  ooroblnatlon  wlth,the  agraflh,  of  the  prq|ectlon,  on  the  onderside  of  the  plate, 
lapping  over  and  abutting  afpdnet  the  edge  of  the  tuning  block. 

Mb  Taiti  Osaa  foe  Stxam  Eiroixis;  David  Stoddard,  San  Francisco,  California. 

Claim— ^The  use  of  the  fixed  cam,  in  combination  with  the  a4Jastablo  cam  and  the  rocking  bar,  which  la 
eoaneeted  to  the  cam  rod,  and  also  connected  to,  and  operated  by,  the  cam  yokes. 

887,  Sbmu  MAGHnm;  J.  B.  Sturdy,  Augusta,  Maine.] 

CWm— The  nsa,  in  ooooezion  with  the  shingl»eawing  machine  described,  of  the  guides  attached  to  tha 
bolt  earTlaga»  and  actuated  alternately  to  perform  their  proper  ftinction  to  the  planer. 

MB.  Baxlboad  Cab  Goumiras;  Joseph  B.  Swift,  New  Orleans,  Louisiana. 

Claim— The  combination  of  the  peculiarly  constructed  drew  head  with  the  peculiarly  constmcted  elbow- 
thtped  graritating  lever  hook. 

an.  Mral  Bimnroa  toa  Piaikm,  Ac.;  J.  B.  Thompson,  Philadelphia,  Pennsylvania. 

Claim — ^The  employment,  for  the  strings  of  piano-fortes,  and  other  musical  instruments,  of  hardened  and 
tfpeied  steel  wire. 

370.  Aptabatvs  roa  XuivAniro  Wm;  S.  H.  Swift,  Morrisville,  Termont. 

Claiaa— Tha  backet,  curved  at  the  rear,  in  oombination  with  the  tranni<ma,  band,  notched  flanched  wheel, 
nller,  and  frame,  eonatructed  in  the  manner  set  forth. 

VL  OoHPoamov  foa  MAJOMa  SoAr;  George  W.  Tolhurst,  Liverpool,  Ohio. 

CWm— A  soap  compound, prepared  of  the  ingredients  proportioned  In  the  quantities  hereafter  mentioned, 
vis:  flveouBoea  common  bar  aoap,  four  ounces  shI  soda,  half  ounce  borax,  half  drachm  of  sugar,  burned, and 
ons  tesspooofni  of  linseed  oil;  add  as  much  rain  water  as  to  make  a  soap  of  suitable  consistency ;  after  it  is 
boiled.  It  is  ready  for  use. 

171  BAoaoAn  Car  Beakes;  Alfred  P.  Toulmir,  BlUcott's  Mills,  Maryland. 

CUim — The  mode  deecribed  of  simultaneously  applying  or  putting  down  brakes  by  means  of  the  brake 
eord.the  box  spring,  the  crank  lever,  the  trigger,  the  eroae-pieoe,  the  slide,  and  the  swivel  bar,  with  its  springs, 
siiMiged  as  described.  Also,  the  mode  deecrlb^nl  of  iustantiineously  frreing,  relieving,  or  raising  the  brakes, 
and  gf  keeping  them  free  when  raised,  unt'l  the  conductor,  engineer,  or  bnikesmao  sbnll  desire  to  apply 
tbea,  by  OMana  of  the  forward  or  tractive  movement  of  the  train,  in  oombination  with  the  slide,  the  cross- 
piece,  sad  the  trigger,  with  Its  shoulder. 

S71  SroTis;  John  G.  Tread  well,  Albany,  New  York. 

Cfadm— The  arrangement  of  the  stove,  flue,  a.  door,  floe,  b^  and  smoka-pipe,  when  the  floe,  a,  is  secured 
fo»  or  amds  a  pari  U,  the  nadersUla  or  bottom  of  the  stove. 

KL  OoiraoaRMv  voa  Sow  Aim  Hxna  or  Saon  Am  Boors,  Txinaaa,  PACxno,  unt  oraia  puaroass;  Henry 
Oeorga  ^er,  Andover.  Maasachusetta. 

Oaim— A  compoiitioB  nwda  of  vnlcaniiad  India  rubber,  leather,  and  gutta  pcrcfaa,  in  tha  proportioni  and 
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375.  Lamps;  I.  T.  Tankirk,  Frankfort,  PennsylTania,  and  Wm.  M.  Fulton,  Grmnberr7,  N«w  Tork. 

Claim — The  spindle  with  it«  cog-wheels,  the  said  spindle  being  conOned  to  Its  plaoa  tj,  and  acted  npoD 
by  a  spring  att:icbed  tu  the  wick  tube,  and  arraiigi'd  in  res|)ect  lo  the  lattar,  aa  aet  forth. 

376.  Graix  SEPAJIATOR3 ;  D.  S.  AVag^  ner,  Pcun  Yan,  New  York. 

Claim — Tlie  case,  with  it4  flanches  or  dit'iiiiona.  Harn>anding  distributor  or  eheatb,  for  dfatribnting  tha 
grain  in  a  circular  form  within  said  caso,and  soiMirating  the  impuritifsfrom  the  grain  at  aaid  point  bj  means 
of  a  suction  and  blast  fans,  or  by  a  suction  or  blaat  fan,  operating  aa  described. 

877.  Rocking  Cbair;  John  II.  Wells,  Broolclyn,  New  York. 

Claim— Tlic  arrangement  described  of  the  legs,  the  binge  Joint  connecting  the  seat  with  the  nndennxk 
and  the  springs. 

878.  Machixes  for  Clkamno  Aximals;  Calvin  D.  Wheeler,  City  of  New  York. 

Claim — Arranging  and  combining  with  a  portable  case  or  frame,  a  rotating  comb  and  bnuh. 

379.  Canal  Lockb  ;  C.  W.  Williams,  Port  Jervis,  New  York. 

Claim— 1  St,  The  arrang  -ment  of  the  sliding  shaft,  gearing,  eliding  rack.  rods,  wtcketa,  and  gate,  applied 
to  a  canal  lock.    2d,  The  employment  of  guard-strip  applied  to  the  gate,  and  arranged  aa  aet  forth. 

380.  Machinr  for  Drawing  Bolts;  Seth  Wilmartb,  Charlestown,  Masaachuaetta. 
Claim— The  combination  and  arrangement  of  the  several  parts  specifled. 

381.  Grain  Separators:  William  Wilmington,  Toledo,  Ohio. 

Claim— 1st,  The  combination  of  the  endless  bolt,  tho  dividing  board,  and  the  rotary  reciprocating  bars, 
the  belt  being  separated  from  the  bars  by  menus  of  the  board,  used  for  dflivcring  the  straw  and  unaeparated 
grain  tr)  the  Iwirs  and  its  turning  point.  2d,  The  combination  of  the  tocth  on  the  underside  and  end  of  th» 
liars  with  the  fingers  or  comb. 

382.  Machine  for  Shaving  Bark;  Martin  Winger,  Lancaster  County,  Pennsylvania. 
Claim—The  combination  of  the  convex  traveling  bed  with  the  rotary  knives  and  presmre  roHera. 

383.  Moving  Locomotive  Engines  bt  IIand  Power;  John  E.  Wootten,  Philadelphia,  Pe]in8yIvaxilA.i 

Claim— The  application  of  the  hydraulic  piston  to  the  purpose  of  propelling  a  locomotive  engine  or  tbD* 
road  car  upon  the  track,  by  its  direct  action  upon  the  periphery  of  the  wheel,  combined  with  the  peculiar 
arrangement  of  the  (dunger  in  refert'nc^;  to  the  piston,  whereby  the  latter  is  caused  to  advance  aod  recede  in 
concert  with  the  plunger  by  the  aid  of  atmospheric  pressure,  and  without  the  intervention  of  vaWea. 

384.  Buni>-fastbner;  Oscar  M.  Andrews,  Assignor  to  A.  K.  Seymour,  Uecla  Works,  New  York. 

Claim — The  arrangement  on  the  side  of  the  frame  of  a  shnttor  or  blind,  and  a  rotary  wedge-flliaped  caaiy 
in  combination  with  a  hook,  fastem'd  in  the  manner  specifled. 

885.  Can  Bottoms  for  Kovino;  Grarge  Bradley,  Assignor  to  Jacob  S.  Bodgers,  Paterson,  New  Jenej. 

Claim — So  mounting  two  or  more  can  Irattoms,  that  the  filled  can  may  be  removed  from  under  tlie  oollcrt 
and  an  empty  one  substituted  in  its  place,  by  means,  simply,  of  a  partial  rotation  of  the  frame. 

386.  Moulding  for  Metaj.  Casting;  John  P.  Broadmeadow,  Assignor  to  self  and  Albert  Eames,  Bridgeport, 
Connecticut. 

Claim — The  combined  rse  of  a  half  flask  of  a  sufficient  size  to  hold  the  quantity  of  looae  sand  ^«quired 
to  form  a  half  mould,  and  of  a  follow  board,  small  enough  to  enter  the  said  half  flask  and  act  as  a  plstoo  to 
compress  the  sand  therein,  when  pressure  is  applied.  Also,  the  combined  useof  a  half  flask,  as  above  deacribed, 
and  of  a  strike  whose  profile  corresponds  in  form  with  the  transverse  section  or  profile  of  the  pattern.  Also, 
the  combined  use  of  a  half  flai4k,as  above  described,  constituting  the  cope  of  a  ribbed  cope  plate  fitted  to  enter 
therein,  and  of  sustaining  pins  in  the  said  cope.  Also,  the  combined  use  of  the  aforesaid  cope  plate,  of  a  but* 
ton  plate  fitted  to  enter  the  dreg  of  the  flasks,  and  of  clamps.  Also,  combining  the  sprue  pattern  with  the 
follow  board,  when  this  combination  is  used  in  connexion  with  a  match-board  having  an  opening  to  permit 
the  descent  of  the  lower  end  of  the  sprue  pattern.  Also,  the  combination  of  preelections  or  indentatioaa,  or 
both,  with  the  follow  board,  in  contradistinction  to  constructing  the  flasks  with  projections  and  IndentAtioos. 

887.  Holding  Knifb-handles  for  Soldering  ;  Almon  Cooley,  Assignor  to  £.  W.  Sparry,  J.  H.  Ashmend,  E. 

Uurlbot,  and  Henry  E.  Bobbins,  Hartford,  Connecticut. 

Claim— The  described  device  for  holding  knife-blades,  handles,  Ac,  for  soldering  together,  the  rods,  cap, 
bar,  and  springs,  operating  in  the  manner  set  forth. 

888.  Holding  Knife-handles  for  Soldering  ;  Almon  Cooley,  Assignor  to  E.  W.  Speny,  J.  H.  Ashimwd,  X* 

Uurlbnt,  and  Henry  B.  Bobbins,  Hartford,  Connecticut. 

Claim— The  device  for  securing  or  holding  handles  (formed  of  two  parts,)  for  soldering;  the  a^fnstable 
yielding  clamps  or  brackets,  described ;  the  combination  of  the  yielding  clamps  or  brackets  with  a  tnra-taUe, 
in  the  manner  described. 

889.  Wasbinq  Machine;  Thomas  Harvey,  Assignor  to  self  and  Darld  Kramer,  Wooster,  Ohio. 

Claim — ^The  combination  of  the  two  vertical  movable  plates  with  the  inclined  planes,  and  the  fixed,  per- 
forated, corrugated  partition,  arranged  as  described. 

390.  Pans  for  Etaporatino  Sugar  Jnci;  Wheeler  Hedges,  Assignor  to  self  and  P.  W.  Gates,  Chicago,  IB. 

Claim— 1st,  The  arrangement  of  the  pipes,  x  s,  with  the  pipe,  f,  in  pan,  so  that  the  application  of  steam 
to  the  pipes,  I  K,  will  cause  the  greatest  ebullition,  and  the  foam  to  raise  highest  longitudinally  in  the  middle 
of  the  pan,  for  the  purpose  of  causing  all  impurities  to  be  deposited  upon  the  flaring  sides  of  the  pun.  9d, 
The  construction  and  application  of  a  defecator,  in  combination  with  the  evaporator.  4th,  The  atop-bonrds, 
in  combination  with  the  evaporator,  as  described. 

391.  Rbtorts  for  Distilung  Coal  Oil;  Mathew  Hodkinson,  Assignor  to  Mathew  Hodkinson,  Jr.,Pittabnigh, 

Pennsylvania. 

Claim— The  stationary  retort  with  a  shaft  armed  with  knives,  whose  edges  are  at  right  angles  with  the 
■haft  passing  through  it,  by  which,  when  motion  is  given  to  the  shaft,  the  coal  is  broken  and  pulverisod  more 
sffectually  and  mora  economically  than  by  any  other  method. 

892.  Nursing  Bottlrs;  Francis  J.  La  Forme,  Boston,  Massachusetts. 

Claim— The  Improved  nurse  botUc,  or  one  having  an  elastic  tube,  applied  thereto  In  tha  aumMT  Mt  forth. 
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ML  Macbwm  fw  MAinnrAflTuuHQ  Rvcbks;  Daniel  Penmsa  and  Slfaha  Fitsgerald,  Aaalgnori  to  William  G. 
Walker  and  M.  Penmaii,  City  of  New  Yoik. 

Ckim— The  preMlng  bw,  attached  to  the  shaft  by  the  amiB  (laid  anna  haying  a  crank)  at  ita  end.  In  com- 
biittti(Mi  with  the  a4|QstabIe  gaage  bar,  hook  rods,  and  treadles. 

30i  Boof  An  Saaa  Ta;  Htwaaa  SiWerthorn,  Preaoott,  Wiaconalo,  Aaaignor  to  Jamea  M.  Allen,  Frederick- 
town,  Ohio. 

CUm— A  boot  or  ahoo  tip,  made  of  any  of  the  known  prepaimtions  of  India  rubber  or  gutta  percha,  and 
to  be  tfisUei  to  the  boot  or  ehoe^  in  the  manner  described. 

EZTEirSIONg. 

L  Tacu  Ootbs;  Thaddena  Hyatt,  CSty  of  New  York;  patented  Not.  12, 1846;  re-isaned  April  8, 18U ; 
extended  Not.  S,  1860. 

ClafB— UaUng  tbem  of  a  metallie  grating  or  perforated  metallic  plate,  with  the  apertures  so  small  that 
pcnont  or  bodiea  passing  over  or  fidling  on  them  may  be  entirely  sustained  by  the  metal;  but  this  I  only 
daia  when  the  apertures  are  protected  by  glass.  Also,  in  combination  with  the  grating  or  perforated  cover 
•ad  glass  fitted  thereto,  the  knobs  or  protuberances  un  the  upper  surfiue  of  the  grating  or  perforated  plate, 
tir  preventing  the  abrasion  or  scratching  of  the  glass. 

1  Foaott;  Christian  V.  Queen,  PeekskUl,  New  York;  patented  Nov.  18, 184&;  extended  Nov.  22, 1859. 

Claim— The  eombination  of  the  curved  sliding  shutters  for  enclosing  the  space  oTer  the  fire,  and  the 
device  for  admitting  a  draft  of  air  to  keep  up  the  combustion  during  the  intervaJa  in  which  the  bellows  are 
BotoBployed. 

S.  fuxaa  ItAcanm;  Joseph  E.  Anderson,  Boston,  Mass^  patented  Not.  21, 1843;  extended  Not.  22, 1850. 

Gaim— The  manner  ahown  of  forming,  arranging,  and  combining  with  the  reTolving  cutter  wheel,  the 
RTolving  platform  and  the  endless  aprons  between  which  the  board  to  be  planed  is  to  be  passed,  by  means 
ftf  which  arrangement  and  oonibinaUon  it  is  firmly  held  along  the  whole  length  uf  such  apron,  and  carried 
iqpilarly  forward  without  deviation. 

i  Xifivmc  Wats&  Qauqb  foe  Boiuss;  George  Faber,  Canton,  Ohio;  patented  Not.  28, 1845;  extended 
2fov.22,1850. 

Oaim— The  method  deaeribed  of  indicating  the  rise  and  fall  of  water  in  a  steam  boiler  or  generator  by 
Mittsof  an  indkaator  outside  thereof,  actuated  by  a  magnet  connected  with  a  float  or  any  other  body  within 
the  boiler  that  riaca  and  bilB  with  the  water,  and  connected  with  the  magnet. 

AnnmoNAL  IvpROTmnnra. 

L  Gou-WABua;  Hortimer  Nelson,  City  of  New  York ;  patented  Oct.  4, 1859 ;  additional  dated  Not.  8, 1850. 

Claim— 1st,  Imparting  to  the  abaft  and  tbe  series  of  pans  thereon,  an  intermittent  or  oscillating  moTe- 
Bent;  and  in  oomUnation  with  the  shaft  and  pans  having  the  intermittent  or  oscillating  niovcmptit  8«>t 
Umth,  1  claim  tbe  cam  and  ball  to  give  the  vertical  or  Jigging  movement.  2d,  The  conical  hoods  or  funnels 
in  ooabinatlon  with  the  pans. 

2.  iPFAftiTtni  FOB  Wateeimo  A!n>  SwKEnTTO  RAILROADS;  Wm.  C.  Allison,  Assignor  to  self  and  John  Murphj, 

Philadelphia,  Pennsylvania;  patent4sd  December  18, 1849;  additional  dated  Nov.  15, 1859. 

Claim— Combining  a  fire>plaoe  and  flues,  or  their  equivalent  heating  apparatus,  with  the  water  tank, 
fcr  the  porpoaa  specified. 

3.  Natal  AacBiTBcrtmE ;  Benjamin  F.  Wells,  Georgetown,  D.  C;  patented  October  18, 1850 ;  additional  dated 

Not.  22, 1859. 

CUhn— Making  the  lines  of  oTery  section  of  a  Tessel,  from  tbe  keel  to  the  water-line,  arcs  of  eirdes, 
vben  aud  arcs  haTe  separate  and  independent  centres  determined  in  tbe  manner  described. 

4-  EnAW  CcTTBBs;  W.W.  Hollman,  Eddy  ville,  Ky4  patented  March  80, 1858;  additional  dated  Not. 29, 1850. 

Claim— Tha  oosnhlnation  and  arrangement  of  the  dcTioes  for  operating  the  knife  and  feedlng-box  as  da- 
Kribed. 

IU-I88T7B8. 

1.  XACsms  Fos  CtBAimni  GaAi5 ;  William  M.  Griflith  A  Co.,  Assignees  of  William  n.  Orr,  Martin's  Ferry, 

Ohio;  patented  July  13, 1859;  re-issued  NoTember  1, 1859. 

naim— Tbe  arrangement  and  applieation  of  the  stirrer  In  the  described  relation  to  the  riddle  or  shoe 
of  a  grain  separating  machine,  operating  in  the  manner  set  forth. 

2.  fttroLTiKQ  Fms  AaMs;  E.  K.  Root,  Hartford,  Conn.;  patented  Dec.  25, 1855 ;  re-Issued  Not.  1, 1859.       f 

Claim— Oombinfaig  the  drlTing-pln  that  works  in  the  grooves  to  rotate  and  hold  the  breech  In  line  with 
«  dide  below  adapted  to  the  reception  of  and  to  be  operated  by  the  trigger-finger,  and  acting  on  the  lock 
'n  tbe«nd  of  the  bark  motion,  to  libcmtc  thn  cork  or  hammer  an-l  discharge  the  load.  Also,  combining 
liu!  pinnger  with  the  many-ebambered  rotatint;  bre«H;h  pistol  or  other  fire  arm,  by  means  of  a  lever  with  a 
'^QpBd  sector  enga^ng  the  oogs  of  a  straight  rack,  substantially  as  and  for  the  purpose  specified. 

i-  8nAW-Ccmxs;  Da  Witt  C  Cummlngs,  Fulton,  New  York ;  patented  Aug. 7, 1855;  re-lsaued  Not.  8,1859. 

Claini— lat,  Operating  the  adjustable  lower  feed-roller  by  means  of  a  spur-wheel  hung  in  a  vibrating 
f^nteor  yoke,  the  axis  ofwhieh  is  connected  witti  the  said  roller  by  means  of  an  universal  coupling.  Miien 
fsid  n^ler  is  supported  on  spring  bearings  independent  of  ca<*h  other.  2d,  The  employment  of  a  cylinder 
irovided  vrith  aknifo  or  knives  which  haTe  an  upward  cylindrical  cut  arranged  with  two  indf«pendent  fred- 
roDrrs,  the  lower  one  of  which  being  supported  on  a  spring  or  springs  in  such  a  manner  that  It  can  he  ad- 
ia<ted  to  act  with  greater  or  leas  pressure  on  the  material  to  be  cut. 

4.  Pcvps;  Wm.  M.  Henderson,  Baltimore,  Md^  patented  Oct  4, 1859;  re-issued  Not.  8, 1859. 

Claim— The  two  ball  tsItb  cages  with  the  auction  tsItcs  in  their  Interior,  attached  to  the  extremities 
of  a  central  peribrated  tube  or  its  equivalent,  in  oumblnation  with  the  water  way*  and  discbarge  vaWe  or 
vslres;  Ihs  water  Koterlng  between  the  plunger*TalTes  and  alternately  discharged  from  ths  ends  of  ths 
pSBp  barrel  in  dizwtion  of  the  stroke. 
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6.  Look  iin>  Driotoe  ;  John  H.  Lyon,  Oltj  of  New  York ;  pfttented  Sept  18, 1800,  wlwiiod  Vor.  8, 1810. 

culm— Oomblning  with  «  padlock,  or  any  lock  proTlded  with  a  »hackle,  a  lead  or  aoft  metal  tnba  or 
•eal,  10  arranged  aa  to  be  temponnuily  aecnred  thereto  and  admitting  of  being  released  only  by  tli«  remcTal 
or  breaking  of  SAid  tnbe  or  seal,  which  thereby  senrea  ai  a  deteetor. 

6.  Rifc  FOR  LocxETS ;  Charles  Q.  Bloomer,  WIekfcrd,  Khode  laland;  patented  AprQ  28, 1867 ;  ra-iamiad  Vow. 

15, 1859. 

Claim — A  rim  for  loeketa  and  almihur  metallle  caaea,  formed  of  aheet  metal,  In  saeib  manner  thni  tba 
fSioe  of  the  field-pieoe  within  the  case  and  the  exterior  aurfane  of  the  rim,  are  both  formed  frona  the  ■una 
aide  or  Burfaoe  of  the  original  sheet  metal,  and  that  the  field  piece  and  rim  are  of  one  pleoe  of  metal. 

7.  Hods  or  CoNSTRUcmia  Lockets;  Charlea  Q.  Bloomer,  Wioklbrd,  Rhode  Island;  patented  April  28, 1857; 

re-iMued  November  15, 1859. 

Claim*— The  method  of  imparting  the  finished  shape  to  ease  rims  of  sheet  or  thin  metal,  fan  whidb  the 
•zterntd  ring  and  field-piece  are  one  piece  of  metal,  by  means  of  diea. 

8.  Maohixb  por  WrmNO  and  Cuttiko  Papkr  ron  PRiifTnfo  Pimsn;  Moses  S.  Beach,  Brooklyn,  K«w  York; 

patented  August  25, 1857 ;  re-issued  November  15, 1859. 
Claim — Ist,  The  combination  with  the  printing  machine  of  the  mechanism  described,  so  arrmnced  that 
the  paper,  as  it  passes  along  ftrom  the  reel  to  bo  printed  upon,  nhail  be  dampened.  2d,  The  oomUiuLtion, 
with  the  cylinders,  c  D,  of  the  a^JastHhle  rollers,!  p,  to  supply  the  moisture  for  the  paper,  and  alao  to  rcgi»> 
late  the  quantity  of  that  moisture.  8d.  The  combination  with  the  printing  machine  of  the  moisture  Teasela. 
4th,  The  combination  of  the  cutting  knife  with  the  dampening  roll-cylinder.  6th,  Simultaneooaly  wetting 
or  moistening  both  sides  of  the  paper,  in  the  manner  deseri^.  6th.  Leaving  the  paper  dry  ml  tbm  point 
or  line  of  cutting.  7th,  The  employment  of  a  spring  pressure  to  project  the  knife,  in  the  manner  dcacaribed. 
8th,  Retiring  the  knife  within  circumference  of  the  cylinder,  by  means  of  the  cams.  9th,  Catching  the 
knife,  when  retired  within  thi*  olreumferenoe  of  the  cylinder,  c,  retaining  it  while  so  retired,  and  releasing 
for  the  operation  of  cutting  by  means  of  the  catches,  the  springs,  and  the  tripping  pins.  10th,  The  em- 
ployment of  cylinders,  o  d,  to  draw  the  paper  firom  the  reel,  to  be  aHerwards  cut  into  sheets,  and  fed  Into 
the  printing  machine.  11th,  Breaking  or  tearing  asunder  any  fibres  of  paper  left  unent  by  the  knife,  by 
the  grafip  of  the  cylinder,  M,  and  roller,  q.  12ib  (ilving  the  ooudueting  or  guide  tapes  a  apeed  greater  than 
that  of  the  paper.  ISth,  The  combination  of  the  ibeding  mechanism,  cutting  apparatos,  and  the  printing 
machine,  in  the  said  combination  for  feeding  the  paper  from  a  roll  to  a  printing  machine,  and  euitiniE^  <w 
partially  cutting,  It  into  sheets  as  It  passes  along  to  be  printed. 

9.  BavDiifo  Wood;  Thomas  Blanehard,  Boston,  Massachusetts;  patented  Deeamber  18,1848;  r»lHacd  Nor. 

15, 1859. 

Claim— My  Improved  method  of  bending  wood,  as  described. 

10.  Apparatus  por  Cooliro  LiquiDe;  Berresford  Maria  King,  ezeentrlx  of  Talentlne  HaH,  deoenned.  Gltr  of 

New  York;  patented  Sept.  20, 1869 ;  re-issued  Nov.  22,  1859. 

Claim — 1st,  The  employment  or  use  of  one  or  mors  moeivers,  with  or  wlthoat  the  pump,  plaoed  on  « 
tank  containing  ice  water  or  water  at  a  low  temperature,  and  conueeted  together  and  to  the  Uqaid  mipply 
pipe  AS  set  forth.  2d,  The  employment  or  use  of  one  or  more  receivers,  placed  within  a  tank,  and  connected 
with  the  bcirrvl  or  cask  by  means  of  a  siphon,  and  with  a  pnmp  within  or  at  the  outer  side  of  the  tank,  fer 
the  purposes  set  forth.  3d,  The  combining  nf  a  pump  with  one  or  more  receivers  connected  togetlser  and 
made  to  communicate  with  each  other  by  siphons,  when  said  parts  are  submerged  within  a  tank,  and 
to  communicate  with  the  barrel  or  cask  by  means  of  a  siphon  extending  over  the  top  of  the  tank. 

It.  MACniXES  POR  Ploughixg;  Jos.  W.Fawkos,  Christiana,  Pennsylrania;  patented  Jan.  26,1858; 
November  22, 1859. 

Claim — ^Ist,  -The  employment.  In  combination  with  the  locomotive,  of  a  bUge-shaped  drivlngw^iieei, 
9d,  I  do  not  claim  broadly  the  Invention  of  movable  spurs,  but  I  claim  the  combination  of  the  alldini;  npurs 
with  the  bilge-shaped  driving-wheel,  as  described.  3d,  The  arrangement  of  the  adUastable  flrame,  plonghs. 
gaage>wbeel,  driving-wheel,  engine,  boiler,  and  guiding-wheels. 

13.  RcNifiKa  Gear  op  Locomotitc  EiraiirES;  Septimus  Norris.  Philadelphia,  Pa.;  patented  Sept  26, 18M ;  re> 
Issued  March  8, 1868 ;  re-re-lssued  November  22, 1869. 

Clslm — The  combination  of  a  f^  vibrating  truck,  with  six  m  more  driTlng<>wheels,  when  the  flroBt  psdr 
of  drivers  is  placed  in  advance  of  the  centre  of  gravity  of  the  entire  engine,  as  set  forth. 

13.  Steam  Boiubrs  ;  William  Oldham,  Buffalo,  New  York;  patented  Jnne  7, 1869;  re-issued  Nor.  22, 1S50. 

Claim — 1st.  The  central  water  space  in  the  combustion  chamber,  arranged  in  relation  to  the  aannlar 
water  space  and  to  the  tubes  or  their  respective  equivalents,  as  set  forth.  2d,  Placing  the  annular  obeet, 
and  horiaontal  plate  (which  with  the  jadtet  form  the  smoke-pipe.)  outside  of  the  water  speoe,  to  allow  the 
sediment  to  be  conveniently  remoted  from  the  water  space,  in  communication  with  the  deaoibed  arrange. 
ment  of  the  return  tubes. 

|i.  Maxino  Braw  Kxxtxxb;  O.W.MiiMid,  Waterbary,  Conn.;  patented  April  16, 1860;  re4siiMd  Nor.  20,  ISSO. 

ICl^m— The  employment  of  two  rotating  rollers,  for  griping,  turning,  and  rolling  the  disc  of  ^nrfl.  In 
eombination  with  the  clamps  or  holders  for  holding  the  disc  of  metal  at  any  desired  angle  with  the  aixfai  of 
the  rollers.  Also,  the  concave  and  convex  clamping  plates  in  oomblnntion  with  the  rollers  or  any  eqnim. 
lent  mode  of  rolling  the  metal.  Also,  In  combination  with  the  rollers  for  rolling  the  disc  of  metal,  tlse  nap. 
porting  rest  for  supporting  the  metal  beyond  the  point  of  action  of  the  griping  rollers. 

16.  RiAPnro  Aim  Mowiko  MAcnnin;  Jeremiah  W.  Mnlley,  Amsterdam,  Mew  York;  patented  Vah.  10^  IS^T; 
ro-lssued  Nov.  29, 1869. 

Claim— So  constructing  and  arranging  the  platform  of  a  reaper  as  that  It,  or  a  porUon  oi  it, 
made  to  form  a  track-clearer  when  It  is  desired  to  convert  the  machine  into  a  mower. 

16.  BxAPiNO  AiTD  Mowim  Maobxhu;  Jeremiah  W.  Molley,  Amsterdam,  New  York;  patented  Ptoh.  1€L  1887: 

re-issued  Nov.  22, 1869. 

Claim— The  hollow  reel-shaft  made  of  sheet  metal  or  its  equivalent,  formed  with  boxes  or  bearlngB  at 
or  near  each  end,  and  made  to  revolve  on  an  arm  supported  at  one  end  only. 

17.  RiAPMG  AHD  Mowiko  Macbirb;  Jeremiah  W.  Mnlley,  Amsterdam,  New  York ;  patented  Feb.  10.  1857: 

re-issued  Nov.  29, 1869.  ' 


Cldm — ^Ist,  The  manmsr  described  of  securing  the  detachable  cutters  or  blsdes  to  or  In  their  plsien  on 
the  eutter-bar,  and  relatiTely  to  eaoh  other,  by  means  of  osntrai  holding  screws  in  nmiblnation  vltb  pin* 
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Qrtt«daoiitlMb«r,toflttter0OMn0inthea4Jolxilng«klMof  the  bladM.  2d,  ProTldiiif  the flngnnwith 
the  laterally  projecting  Upa  in  front  and  rear  of  the  ilot  in  which  the  cntter-bar  playa.  §d,  The  finger-bar 
iRhed  aa  deaBribed  In  eomUnatlon  with  the  fingers  made  with  a  swell  or  oonyez  prq^eotion  in  their  xiw, 

Dmon. 

1.  CUGK  Casb  ;  Charlea  T.  locyt,  Briatol,  Conn^  date4  NoTember  1, 1850. 

1  TkAM  Mask  ;  Thomaa  and  Bamnel  Hardgrove,  Ridunond.  Ya^  dated  November  1, 1809. 

8.  Btm  fOK  Cfttnu;  Allen  Leonard,  Hartfbrd,  Conn^  dated  NoTember  1, 1869. 

4.  CMfn  Havsus;  Allen  Leonard,  Hartfbrd,  Oonn^  dated  Norember  1, 1869. 

6.  Ion  on  Sroaat  Hakdlks;  William  H.  Lewis,  Olastenbory,  Oonn^  dated  NoTember  1, 1869. 

1  Bvovn;  Oarretaon  Smith  and  Henry  Brown,  assignors  to  Cox,  Whitman  A  Ooz,  Philadelphia,  Pa^  dated 

November  1,1869. 
T.  CuKAGX  Bomu;  Harrison  Grosh,  Utls,  Warwick  Township,  Pennsylvania;  dated  Nov.  16, 1869. 

1  Caepb  PAvmura;  Elemlr  J.  Ney,  assignor  to  the  Lowell  Hannlkotnring  Company,  Lowell,  MaaB4  dated 

November  22, 1869.  (2  cases.) 
fi  Iton  CionB;  J.  B.  Yirolet,  assignor  to  John  W.  Hoyt,  City  of  New  York ;  dated  Nov.  29, 1869. 
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Method  of  obviating  the  effect  produced  by  Currents  in  Telegraph 
Wires  induced  by  Terrestrial  Uurrents.*    By  H.  W.  Elphinstonb. 

A  B,  c  D,  are  two  similar  telegraph  wires,  parallel  to  each  other,  sepa- 
rated by  a  small  space ;  at  f  they  communicate  with  the  two  ends  of 
the  helix  of  a  galYanometer  F;  at  E  there  is  a  commutator,  by  means 
of  which  the  two  telegraph  wires  can  be  put  in  contact  with  each  other,, 
or  be  joined  respectiYcly  to  the  poles  of  a  battery. 

Suppose  the  two  wires  to  be  in  contact  with  each  other ;  let  there 
be  a  terrestrial  current  which  induces  a  current  in  A  B  sufficient  to 
cause  a  deviation  d  in  the  galvanometer  at  f,  the  same  current  will 
induce  a  current  in  c  D  which  will  produce  a  deviation  d'  in  the  gal- 
Yanometer at  F.  But  since  these  two  currents  enter  the  helix  at  its 
opposite  ends,  d  and  d^  have  opposite  signs ;  the  total  deviation  is  d — d% 
a  quantity  that  will  generally  be  small. 

Now,  by  means  of  the  commutator,  place  the  battery  in  circuit,  and 
let  the  deviation  produced  by  the  battery  be  D ;  the  induced  currents 
remain  the  same  as  before ;  the  total  deviation  will  be  d  4-  d — d'a-D 
nearly. 

If  in  practice  d — d'  could  be  rendered  so  small  as  not  to  be  com- 
parable with  D,  there  would  be  no  need  of  keeping  the  ends  of  the 
telegraph  wires  in  contact  when  the  battery  is  out  of  circuit;  it  would 
be  sufficient  to  insulate  them,  so  as  to  prevent  any  extraneous  current 
passing  by  accident  through  the  wires.  If  d — d'  could  not  be  rendered 
small  enough  to  be  neglected,  it  would,  at  all  events,  be  smaller  than 
d,  which  is  the  deviation  under  the  present  system.  And  it  would  not, 
I  think,  be  impossible  to  distinguish  the  battery  signal  by  a  previous 
arrangement  having  been  made  by  the  operators  to  send  battery  sig- 
nals at  constant  intervals  of  time,  every  10  seconds  for  instance,  read- 
ing off  immediately  before  and  after  the  signal  was  transmitted. 

•  From  the  Lond.  Xd.  and  Dub.  Phil.  Mag.,  Nov.,  1869. 
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On  Platinized  Graphite  Batteries.*  By  C.  V.  Walker,  Esq.,  F.RS., 

F.R.A.S,  &c.    Received  January  4th,  1859, 

In  a  short  note  communicated  to  the  Royal  Society  on  March  9th, 
1867,  and  which  was  read  on  March  19th,  reference  was  made  to  the 
voltaic  combination  that  I  had  adopted  for  certain  telegraphic  pur- 
poses ;  namely,  zinc-graphite.  Graphite  in  its  crude  state  had  for  some 
years  been  of  great  service  to  me,  especially  for  batteries  whose  rest- 
ing time  is  great  in  proportion  to  their  wording  time.  Since  the  date 
of  that  notice,  I  have  considerably  increased  the  value  of  graphite  for 
electrical  purposes  by  platinizing  it  according  to  the  process  first  de- 
scribed by  Mr.  Smee,  whose  platinized  silver  battery  has  been  long 
known  and  much  used.  The  material  to  which  I  refer  by  the  term 
^'Graphite,"  is  the  crust  or  corrosion  that  is  collected  from  the  interior 
of  iron  gas  retorts  that  have  been  long  in  use. 

My  first  crude  graphite  battery  of  twelve  pairs  of  plates  was  set  up 
on  April  5th,  1849,  for  working  the  telegraph  from  my  residence  at 
Tonbridge  to  the  Telegraph  Office,  about  a  mile  distant.  It  was  charged 
with  sand  saturated  with  diluted  acid;  and  had  not  been  dismounted 
in  March,  1851,  when  I  changed  my  abode.  During  the  interval,  the 
sand  was  from  time  to  time  moistened  with  acid  water  or  water  only. 
The  plates  in  this  case  had  been  roughly  chipped  out  and  rubbed  on 
stone  into  something  like  shape.  In  the  mean  time  I  had  some  sets  of 
plates  cut  at  the  Locomotive  Works,  Ashford,  and  was  thus  enabled 
to  obtain  further  results.  I  forwarded  a  graphite  battery  to  the  Great 
Exhibition  in  1851,  for  which  a  prize  medal  was  awarded.  The  intro- 
duction of  graphite  into  any  thing  like  general  use  was  for  a  long 
period  no  easy  matter,  on  account  of  the  difficulty  of  finding  any  one 
who  would  undertake  to  cut  it  into  plates,  its  hardness  destroying  the 
tools;  and  the  then  limited  demand  did  not  encourage  any  one  to  con- 
struct special  machinery  for  the  purpose.  My  wants  at  length  reached 
the  ear  of  Mr.  J.  Robinson,  of  Everton,  Liverpool,  who  took  the  matter 
thoroughly  in  hand,  and  has  succeeded  perfectly  in  cutting  plates  into 
any  form  and  to  comparatively  any  size,  at  a  very  moderate  cost,  for 
which  I  am  much  indebted  to  him.  I  have  before  me  plates  12  inches 
X 10  inches,  of  smooth  texture  and  uniform  thickness,  and  have  seen 
some  of  double  that  size. 

The  plates  in  common  use  for  bell  signals  are  7|  inches  X  3  inches 
and  f  inch  thick,  of  which  about  2000  are  in  daily  use  on  the  South- 
Eastern  Railway,  and  the  greater  portion  of  these  are  now  platinized. 
The  plates  are  delivered  to  me  in  their  crude  state,  that  is  to  say, 
they  are  merely  cut  into  form.  Immediately  on  arrival  they  are 
placed  in  a  stone  pan,  and  covered  with  a  mixture  of  1  sulphuric  acid 
+4  water,  in  which  they  are  allowed  to  remain  for  three  or  four  days 
or  more.  They  are  taken  out  as  required,  and  are  washed  under  a  tap 
of  running  water ;  this  operation  dissolves  out  any  foreign  matter  that 
might  be  pernicious  in  a  voltaic  combination  wherein  sulphuric  acid 
was  employed ;  they  are  then  partially  dried.  A  hole  for  a  rivet  is 
next  drilled  in  the  middle,  near  the  top  of  each  plate — a  belt  of  Tar- 
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nish  one  inch  wide  is  applied  to  the  top  on  both  sides  of  each  plate— ^ 
a  blank  one  inch  square,  having  the  rivet  hole  for  its  centre,  being 
left  unvarnished  on  each  side — electrotype  copper  is  then  deposited 
on  the  blank  square  in  the  usual  way.  The  deposited  metal  is  then 
tinned,  no  part  of  the  copper  being  left  bare ;  a  connecting  slip  of 
copper,  6  inches x  1  inch,  is  prepared  and  also  entirely  tinned;  this  is 
riveted  to  the  graphite  plate  with  a  copper  rivet,  also  tinned.  The  sold- 
ering iron  is  now  applied,  and  a  little  solder  run  in  between  the  two 
surfaces.  By  thus  protecting  all  the  exposed  copper  with  tin,  the  for- 
mation of  sulphate  of  copper  and  its  attendant  inconveniences  are  pre- 
vented.   The  plate  is  now  platinized. 

A  mixture  of  1  sulphuric  acid  + 10  water  is  placed  in  a  vertical  glass 
cell,  to  this  are  added  a  few  crystals  of  chloride  of  platinum  till  the 
solution  presents  a  faint  straw  color.  The  battery  power  employed 
for  platinizing  is  three  cells  of  platinized  graphite  and  zinc.  The 
positive  electrode  is  platinum  or  graphite  itself,  and  is  presented  to 
both  sides  of  the  plate  that  is  to  be  platinized.  The  action  is  allowed 
to  go  on  for  about  twenty  minutes.  Each  finished  plate  is  tested  as  to 
its  power  of  liberating  the  hydrogen  of  electrolysis,  by  placing  it  in 
acid  water  in  contact  with  an  amalgamated  zinc  plate. 

I  have  drawn  out  the  above  description  in  the  presence  of  our  assist- 
ant, who  attends  to  this  department  of  the  telegraph  establishment,  in 
order  to  be  correct  in  the  small  details. 

The  battery-cells  for  the  plates  above  described  are  quart  jars  of 
stone-ware  that  resists  acid.  The  exciting  solution  is  1  sulphuric  acid 
+8  to  12  water.  Zinc  plates  are  riveted  to  the  other  end  of  the  cop- 
per connecting  slip,  also  with  tin  rivets.  The  zinc  is  strongly  amal- 
gamated. It  is  dipped  in  a  vessel  containing  1  sulphuric  acid  +4  water, 
and  after  a  few  seconds,  more  or  less,  is  withdrawn  and  thrust  in  its 
then  condition  into  a  trough  of  mercury,  and  set  aside  to  drain.  On 
the  following  day  it  is  treated  in  a  similar  manner.  When  the  bat- 
teries are  being  put  together,  and  before  the  zincs  are  placed  in  the 
jars,  the  foot  of  each  is  placed  in  a  trough  or  slipper  of  gutta  percha, 
3  inches  by  ^  inch,  containing  about  a  couple  of  ounces  of  mercury. 
A  battery  thus  carefully  prepared  will  stand  for  an  indefinitely  long 
period  with  little  perceptible  waste,  and  be  ready  for  use  at  all  times. 
Under  ordinary  circumstances  it  is  not  necessary  to  dismount  the  bat- 
teries employed  for  telegraph  signaling  more  than  once  a  year.  Mer- 
cury is  added  during  the  interval,  and  the  jars  are  filled  up  as  occasion 
requires.  The  greater  portion  of  the  mercury  is  recovered:  when  old 
plates  come  home,  a  considerable  quantity  of  rich  amalgam  is  scraped 
from  the  plates ;  this  is  placed  in  jars  of  acid  water,  and  a  few  pieces 
of  graphite  are  thrown  in ;  the  electro-chemical  action  makes  the  amal- 
gam poorer  of  zinc,  and  mevcmry  is  easily  expressed.  By  continuing 
the  operation,  more  mercury,  to  the  amount  in  all  of  nearly  three- 
fourths,  is  recovered. 

As  an  illustration  of  the  economic  importance  of  this  material  in 
applied  science,  I  am  informed  that  the  sUver  plates  of  the  batteries 
constructed  for  the  Atlantic  Telegraph  cost  X2520  or  more.  On  mj 
having  directed  the  attention  of  the  Company  to  graphite  as  a  substi- 
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tute  for  silver,  a  set  of  plates  were  ordered,  equal  in  number  and  size, 
which  were  supplied  (furnished  with  electrotype  copper  and  connecting 
wires)  for  £216. 

Tabl*  l.—Eltetro-magnett  10  yards  No.  16  wire. 
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The  foregoing  Tables  illttstrate  the  effective  working  powers  of  pla- 
tinised graphite,  as  compared  under  like  circumstances,  with  platinized 
silver,  given  in  lifting  powers  in  pounds.  A  third  column  is  added, 
giving  the  results  when  table  salt  is  dissolved  in  the  water  employed 
with  the  graphites. 

Li  all  the  above  experiments  the  cells  were  charged  with  1  sulphu- 
ric acid 4- 13  water  (salt  water  in  the  third  column);  and  13*5  square 
inches  of  surface  were  immersed.  The  silver-zinc  pairs  were  1  inch 
apart,  the  graphite-zinc,  2  inches.  The  lifting  powers  were  not  read 
off  more  closely  than  to  quarter-pounds.  The  electro-magnet  used  in 
Table  I.  was  a  small  horse-shoe  containing  about  10  yards  of  No.  16 
▼ire;  that  used  in  Table  II.  was  one  of  the  electro-magnets  used  in 
the  construction  of  the  signal  bells  before  described  Unde  Proc.  Roy. 
Soc.,  vol.  viii.  p.  419),  and  containing  274  yards  of  No.  16  copper 
wire.  The  resistance  added  in  each  successive  experiment  was  one 
bobbin  of  a  similar  electro-magnet  or  137  yards  of  wire.  The  resist- 
ances in  the  Table  include  the  resistance  of  the  electro-magnet.  The 
total  resistances  in  Table  II.  are  all  multiples  of  the  contents  of  a 
single  bobbin  or  137  yards.  A  glance  from  left  to  right  on  the  same 
horizontal  line  shows  the  comparative  value  of  each  combination  in  the 
several  experiments.  One  or  two  small  irregularities  in  Table  II.  in 
the  six-cell  results,  are  doubtless  due  to  the  poles  of  the  magnet  no( 
having  been  ground  true. 

With  respect  to  durability,  the  graphite  plates  in  use  since  1850  are 
in  as  good  condition  as  the  new  ones  now  in  course  of  manufacture* 
Silver  plates  employed  by  us  under  like  circumstances,  commenced 
perishing  after  twelve  months  or  more  of  use;  they  crumble  away  in 
great  measure,  they  cut  apart  at  the  surface  level,  and  they  get  eaten 
into  holes  throughout* 


To  Prof.  J.  C.  Cre»on,  Pres.  Franklin  Institate. 

DiAft  8iB  : — I  enclose  the  within  extract  from  the  San  Francisco  "Bulletin**  newspa- 
per, of  the  1st  inst.  The  existence  of  a  belt  of  ocean  whose  waters  contain  boracic  acid 
in  appreciable  quantity,  and  extending  along  the  entire  coast  of  California,  is  an  in- 
teresting fact  to  scientists— and  I  send  the  publication  of  the  fact  for  any  use  yon  may 
please  to  make  of  it. 

The  analyses  of  Dr.  Veatch  on  this  subject,  have  been  made  most  carefully,  and  are 
entitled  to  entire  credit. 

San  Francisco,  CaL,  December  3, 1859.  Liwis  Blahoivo. 

Boracic  Acid  in  the  Sea-water  on  the  Coast  of  California, 

The  following  interesting  paper  on  boracic  acid  in  the  sea-water  of 
the  Pacific,  on  the  coast  of  California,  was  read  by  Dr.  John  A.  Veatch 
before  the  California  Academy  of  Natural  Sciences.  The  facts  pre* 
sented  may  lead  to  important  results  in  various  ways,  and  deserve 
attention  from  scientific  men.    The  Doctor  said : 

The  existence  of  boracic  acid  in  the  sea-water  of  our  coast  was 
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brought  to  my  itotice  in  July,  1857.  I  had,  in  the  month  of  January 
of  the  previous  year,  discovered  borate  of  soda  and  other  borates  in 
solution  in  the  water  of  a  mineral  spring  in  Tehama  county,  near  the 
upper  end  of  the  Sacramento  valley.  Prosecuting  the  research,  I 
found  traces  of  boracic  acid — in  the  form  of  borates — ^in  nearly  all  the 
mineral  springs  with  which  the  State  of  California  abounds.  This 
was  especially  the  case  in  the  Coast  mountains.  Borate  of  soda  was 
so  abundant  m  one  particular  locality,  that  enormous  crystals  of  that 
salt  were  formed  at  the  bottom  of  a  shallow  lake,  or  rather  marsh, 
one  or  two  hundred  acres  in  extent.  The  crystals  were  hexehedral 
with  beveled  or  replaced  edges,  and  truncated  angles ;  attaining  the 
size,  in  some  cases,  of  four  inches  in  length  by  two  in  diameter,  form- 
ing splendid  and  attractive  specimens.  In  the  same  neighborhood,  a 
cluster  of  small  thermal  springs  were  observed  holding  free  boracic 
acid  in  solution.  A  few  hundred  yards  from  these  a  great  number  of 
hot  springs,  of  a  temperature  of  212^  Fah.,  rose  up  through  the  fis* 
Bures  of  a  silicious  rock.  These  springs  held  a  considerable  quantity 
of  borax,  as  well  as  free  boracic  acid.  Many  other  localities  furnished 
similar  indications,  but  in  a  less  extensive  form. 

In  progress  of  the  examination  I  found  that  the  common  salt  (chlo- 
ride of  sodium)  exposed  for  sale  in  the  San  Francisco  market,  and 
which,  it  was  understood,  came  from  certain  deposits  of  that  article  on 
the  sea-margin  in  the  southern  part  of  the  State,  also  furnished  bora- 
cic acid.  I  was  led  to  attribute  it  to  the  fact  of  mineral  springs  empty- 
ing into  the  lagoons  furnishing  the  salt.  It  was,  therefore,  a  matter 
of  no  small  surprise,  when  on  a  visit  to  the  localities,  I  found  no  trace 
of  acid  in  any  of  the  springs  in  the  adjacent  district.  This  led  to  an 
examination  of  the  sea-water,  and  a  detection  of  an  appreciable  quan- 
tity of  boracic  acid  therein.  It  was  at  Santa  Barbara  where  I  first 
detected  it,  and  subsequently  at  various  points,  from  San  Diego  to  the 
Straits  of  Fuca.  It  seems  to  be  in  the  form  of  borate  of  soda,  and 
perhaps  of  lime.  The  quantity  diminishes  towards  the  North.  It  is 
barely  perceptible  in  specimens  of  water  brought  from  beyond  Oregon, 
and  seems  to  reach  its  maximum  near  San  Diego. 

This  peculiarity  seems  to  extend  no  great  distance  seaward.  Water 
taken  thirty  or  forty  miles  west  from  San  Francisco  gave  no  trace  of 
acid.  In  twelve  specimens,  taken  at  various  points  betwixt  this  port 
and  the  Sandwich  Islands,  furnished  me  by  Mr.  Gulich,  of  Honolulu, 
only  that  nearest  our  coast  gave  boracic  acid.  In  ten  specimens  kindly 
furnished  me  by  Dr.  W.  0.  Ayres,  taken  up  by  Dr.  J.  D.  B.  Stillman, 
in  a  trip  of  one  of  the  Pacific  mail  steamers  from  Panama  to  this  place, 
no  acid  was  observed  south  of  the  Cortez  Shoals. 

I  have  not  as  yet  been  able  to  obtain  specimens  of  water  south  of 
San  Diego,  nearer  the  shore  than  the  usual  route  of  the  mail  steamers. 
Neither  have  I  been  able  to  test  the  breadth  of  this  boracic  acid  belt 
any  further  than  the  fact  above  stated,  of  no  acid  being  found  at  the 
distance  of  thirty  or  forty  miles  west  from  the  Golden  Gate.  I  think 
it  probable  that  it  is  confined  within  the  submarine  ridge  running 
parallel  with  the  coast,  the  southern  portion  of  which  is  indicated  by 
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certain  shoals  and  island  groups.  The  source  of  the  acid  is  nndoubt- 
edij  Tolcanicy  and  the  seat  of  the  volcanic  action  is  most  likely  to  ex- 
ist in  this  submerged  mountain  range.  It  strengthens  the  probability 
of  the  eruptive  character  of  the  Gortez  Shoals. 

I  hope  in  future  to  be  able  to  make  more  accurate  and  extended 
examinations,  unless  some  one  more  capable  of  doing  justice  to  the 
sabject  should  take  it  in  hand.  With  this  view,  I  solicited  the  atten- 
tioa  of  Dr.  J.  S.  Newberry  to  these  facts,  while  he  was  in  this  city, 
on  his  way  to  join  Lieut.  Ives'  Colorado  Exploring  Expedition,  hoping 
he  might  think  it  worthy  of  investigation  during  his  stay  on  this  coast. 
With  the  same  view,  I  now  submit  them  to  the  Academy. 


Proceedings  of  the  British  Association  for  the  advancement  of  Science* 

29th  Annual  Meeting^  1859.* 
Section  G. — Mechanical  Science. 

Friday, —  "Report  of  the  Patent  Committee." — This  Committee, 
which  was  appointed  at  Leeds,  last  year,  states  that  it  appears  by  the 
Annual  Report  of  the  Commissioners  of  Patents  just  issued,  that  above 
3000  applications  are  made  annually  for  patents;  that  of  these  1000 
are  dropped  at  the  first  stage,  leavmg  only  2000  to  be  completed  as 
patents;  that  the  X50  payment  at  the  end  of  the  third  year,  in  order 
to  keep  the  privilege  on  foot  for  seven  years  more,  causes  1500  of  the 
2000  patents  to  drop  at  the  end  of  the  third  year,  leaving  500  only  re* 
maining,  and  that  of  this  500,  the  Commissioners  of  Patents  estimate 
that  in  consequence  of  the  required  payment  of  <£  100  at  the  end  of  the 
seventh  year,  100  only  will  survive  to  complete  the  term  of  fourteen 
jears.  The  Committee's  Report  points  out  that  the  large  estimated  sur- 
plas,  amounting  to  £100,000  annually,  was  properly  suggested  by  the 
Commissioners  as  applicable  to  the  building  and  maintaining  suitable 
offices  for  the  Commission,  including  a  free  library  and  a  museum  of 
inventions.  The  Committee  recommends  that,  after  carrying  out  these 
objects,  the  fees  received  from  patentees  should  be  reduced  to  an  amount 
not  more  than  sufficient  to  defray  the  expenses  of  the  office ;  but  that 
if  such  a  course  was  not  adopted,  then  that  the  sums  received  from  in- 
Tentors  should  be  carried  to  an  "Inventors'  Fee  Fund,"  to  be  applied 
for  the  benefit  and  promotion  of  science  and  industry. 

^^On  Experiments  to  determine  the  Efficacy  of  continuous  and  self- 
acting  Brakes  for  Railway  Trains,"  by  Mr.  W.  Fairs AiRN.t 

"Description  of  Glasgow  Waterworks,"  by  Mr.  J.  F.  Batbman. 

"On  a  Safety-Cap  for  Mines,"  by  Mr.  R.  Attoun. 

"On  the  Rivers  *I)ee,'  forming  the  Ports  of  Aberdeen  and  Chester," 
by  Mr.  J.  Abernbthy. 

The  Astronomer  Rotal,  having  been  officially  engaged  in  investi- 
gating the  estuary  of  the  Dee  at  Chester,  said,  that  he  thought  that 
engineers  were  too  often  apt  to  forget  that  if  that  had  a  scour  out  that 
there  was  also  a  scour  in,  and  that  the  weight  of  stone  carried  by  a 
current  varied  as  the  sixth  power  of  the  velocity,  and  that  the  move- 
ment of  the  flow  was  more  rapid  than  that  of  the  ebb.    He  believed 

•  From  the  Loud.  Atkaamim,  Oct  1U9.  f  8m  Jour,  of  ttM  TMuiklin  Iiiftl(ai0|  p.  12. 
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that,  do  what  they  could,  the  estuary  of  the  Dee  at  Chester  was  doomed. 
Liverpool  estuary  was  also  filling  up.  He  objected  to  the  groynes 
which  had  been  made. — Mr.  G.  Rennib  remarked,  that  one-third  of 
the  area  of  the  estuary  had  been  destroyed,  by  embankments  formed  by 
proprietors  of  property  on  the  sides. — Mr.  J.  F.  Bateman  said,  that 
groyning  in  the  Clyde  had  been  beneficial,  and  the  navigation  of  the 
Clyde  had  been  improved  to  an  extent  which  had  no  parallel. — Capt. 
Sir  £.  Belcher  had  had  much  experience  in  these  matters,  and  he 
found  that  the  flood-tide  of  salt  water  coming  in  lifted  the  fresh,  and 
ripped  up  the  bed  of  the  river.  He  did  not  approve  of  straitening  their 
courses. — Mr.  Webster  thought  that  straitening  and  deepening  were 
most  beneficial.  It  caused  an  anticipation  of  the  time  of  high  water,  and 
there  was  a  longer  ebb  aiding  in  this  scour. — The  Astronomer  Koyal 
approved  of  the  restricting  the  water  to  a  narrow  channel,  and  he 
thought  that  the  efficiency  of  the  out-scouring  was  greatly  due  to  the 
amount  of  fresh  water  coming  down. 

Saturday. — "On  the  Result  of  Boring  for  Water  in  the  New  Red 
Sandstone,  near  Shiffnal,  in  the  County  of  Salop,"  by  Mr.  J.  F.  Bats- 
man.— The  supply  of  water  to  Wolverhampton  being  found  insufficient, 
new  works  have  been  constructed  by  the  author  for  bringing  the  water 
from  the  River  Worth,  nine  miles  from  Wolverhampton  and  three  from 
Shiffnal.    The  River  Worth,  at  the  place  where  the  pumping-works  are 
erected,  is  not  more  than  forty  or  fifty  feet  above  the  Severn,  which  it 
joins  at  Bridgwater,  eight  or  ten  miles  distant.    It  may  therefore  be 
considered  as  the  bottom  of  a  basin  little  above  the  level  of  the  sea. 
From  the  character  of  the  surrounding  hills,  and  the  inclination  of 
the  beds  of  New  Red  Sandstone,  it  appeared  to  the  author  of  the  paper 
likely  that  although  the  wells  previously  sunk  on  the  high  plateau  of 
Wolverhampton  had  proved  comparative  failures,  a  considerable  quan- 
tity of  water  might  be  found  in  the  sandstone  at  the  lower  level,  and 
that  some  might  overflow,  as  an  artesian  well.  A  bore-well  was  accord- 
ingly commenced  near  Shiffnal,  12  inches  in  diameter,  and  continued 
for  70  feet,  when  it  was  diminished  to  7  inches,  and  carried  down  to 
a  total  depth  of  260  feet  from  the  surface.    Water  was  met  with  first 
at  a  depth  of  22  feet,  and  from  that  time  it  rose  with  increasing  sup- 
ply to  the  surface,  and  flowed  over  as  an  artesian  well,  giving  a  sup- 
ply in  the  end  of  210,000  gallons  daily.    Throughout  the  whole  depth 
of  boring  the  work  varied  but  little  in  character.    It  was  nearly  all 
hard  rock,  sometimes  very  hard,  with  occasional  beds  of  soft  stone. 
For  the  last  40  feet  or  so  the  soft  beds  were  thicker;  but  otherwise 
there  was  little  change  from  top  to  bottom.     As  the  whole  well  is 
charged  with  water  to  the  level  of  the  river,  which  forms  its  natural  out- 
let, and  as  the  boring  shows  that  the  lower  beds  receive  their  supplies' 
from  distant  sources,  the  supply  may  reasonably  be  expected  to  be 
inexhaustible  within  the  limits  of  that  which  is  due  to  the  percolation 
of  the  rain  upon  the  collecting  area. 

"On  a  Patent  Chain  Propeller,"  by  Mr.  W.  Robertson.* 
"On  the  Manoeuvring  of  Screw  Vessels,"  by  Admiral  Paris. — ^The 
author  showed  how  vessels  furnished  with  the  screw-propeller  could, 

•Ibif  artlole  wUl  be  pabUshed  In.onr  next  numbsr. 
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whether  making  way  or  not,  be  guided  and  manoeuvred;  and  expressed 
his  opinion  that  the  Great  Eastern,  furnished,  as  she  was,  with  paddles 
and  screw,  would  be  the  most  handy  vessel  ever  yet  built.  The  paper 
contained  a  vast  amount  of  technical  details,  which  could  only  be  un- 
derstood by  nautical  men. 

Sir  £.  Bblcheb  bore  testimony  to  the  importance  and  value  of  the 
paper. 

*'0n  the  True  Action  of  what  are  called  Heat  Diffusers/'  by  Mr. 
A.  Taylor. 

"On  a  Boat-Lowering  Apparatus,"  by  Mr.  A.  Batten. 

'^On  a  Mode  of  Suspending,  Disconnecting,  and  Hoisting  Boats  at- 
tached to  Sailing  Ships  and  Steamers  at  Sea,"  by  Mr.  E.  A.  Wood. 

"On  Smokeless  Goal-burning  Locomotive  Engines,"  by  Mr.  D.  K. 
Clark. — This  arrangement  cannot  be  fully  described  without  refer- 
ence to  diagrams ;  but  it  may  be  stated  that  a  perfect  combustion  is 
obtained  by  means  of  several  steam  jets,  which  cause  a  strong  blast 
of  air  to  be  brought  in  contact  with  the  burning  fuel. 

In  the  discussion,  it  was  stated  that  the  arrangement  was  in  success- 
iiil  use,  and  with  economy  in  consumption  of  fuel. 


JEzperiments  an  Cast  Iran.* 

A  series  of  valuable  experiments  has  recently  been  carried  on  under 
the  superintendence  of  Col.  F.  Eardley-Wilmot,  superintendent  of  the 
Royal  Gun  Factories  at  Woolwich,  upon  various  British  irons,  with 
a  view  to  determine  the  most  suitable  varieties  for  the  manufacture  of 
cast  iron  ordnance.  The  results  of  these  experiments  are  printed  in 
a  tabular  form  in  a  parliamentary  report  lately  issued.  The  tables 
occapy  nearly  the  whole  of  a  thick  folio  book,  and  show  the  strength 
of  various  specimens  of  iron  supplied  by  the  principal  iron  founders 
of  the  kingdom,  when  subjected  to  tensile,  transverse,  torsion,  and 
crashing  tests. 

^'The  general  results  of  a  considerable  number  of  such  experiments 
are  shown  in  the  following  table: — 
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From  the  prefatory  remarks  to  the  tables  we  quote  the  following 
ptssages,  which  indicate  some  remarkable  peculiarities  in  the  condi- 
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tion  of  the  specimens  of  iron,  and  the  effect  which  a  slight  change  of 
circumstances  in  casting  produced  on  the  strength  of  the  metaL 

"The  results  already  obtained  by  various  experiments  on  the  sub- 
ject of  re-melting  cast-iron  are  well  known,  and  have  been  repeated 
at  various  times  in  this  department;  when,  however,  the  experiment 
is  made  with  large  masses  of  iron  of  several  tons,  the  effect  produced 
is  not  so  marked.  It  would  appear  that  without  any  considerable  dim- 
inution of  the  impurities  in  the  metal,  as  silicon,  sulphur,  and  phos- 
phorus, a  considerable  increase  of  tenacity  and  specific  gravity  can  be 
obtained.  The  graphite  is  partially  expelled,  and  some  of  it  is  convert- 
ed into  combined  carbon,  and  the  contraction  and  crystallization  is 
more  energetic  and  complete.  This  combined  carbon  can,  it  is  thought 
by  some,  on  again  re-melting  the  mass,  and  very  slowly  cooling  it,  be 
reconverted  to  graphite,  rendering  the  iron  soft  and  fusible.  This  is 
undoubtedly  the  case  with  the  product  of  the  refinery  process  known 
as  ^metal,'  the  use  of  which  on  this  principle  formed  the  subject  of  a 
patent  by  Dr.  Price  in  1856. 

There  is  a  point  not  probably  accurately  determined  at  which  the 
maximum  hardness  corresponding  to  the  maximum  tenacity  may  be 
found.  In  an  iron  cannon  there  is,  however,  required  an  elasticity  in 
addition  to  other  qualities,  when  these  qualities  are  not  in  excess  to 
such  an  extraordinary  degree  as  to  render  the  mass  so  strong  and 
rigid  as  to  obviate  any  danger  of  disruption.  It  has  been  found  m  the 
various  experiments  made  at  Woolwich,  that  in  most  cases  where  the 
specific  gravity  is  7*3  or  upwards,  the  metal  is  unsuited  for  gun  pur- 
poses, on  aecount  of  its  hardness  and  want  of  elasticity;  while  the  same 
iron  treated  in  the  furnace  for  a  shorter  time,  and  being  when  cast  of 
a  lower  specific  gravity  and  less  tenacity,  would  have  resisted  more 
satisfactorily  the  explosion  of  the  powder. 

The  most  decided  features  to  be  observed  in  the  results  are  the  uni- 
versal and  very  marked  superiority  of  the  bars  in  the  cases  where  they 
have  been  cast  horizontally  over  those  cast  vertically;  and  the  superi- 
ority, but  in  a  less  marked  degree,  of  the  bars  cooled  quickly  over 
those  cooled  gradually  or  slowly.  It  is  to  this  rapid  cooling  and  con- 
densation that  the  superior  strength  of  a  2-inch  bar  cast  from  a  por- 
tion of  the  metal  of  which  a  gun  is  made  is  due. 

This  is  almost  universally  found  to  be  the  case  in  the  experiments 
hitherto  made  with  a  portion  of  metal  taken  from  the  dead-head,  close 
to  the  muzzle  of  the  gun,  as  compared  with  the  bar  cast  at  the  time  of 
making  the  gun. 

The  contrast  as  regards  appearance  is  equally  marked.  In  the  bar 
a  close  grey  rigid  appearance ;  in  the  dead-head  a  large  grain  with 
graphitic  masses  joined  or  cemented  together  with  a  whiter  and  harder 
material. 

The  demand  for  the  manufacture  of  iron  ordnance,  and  the  neces- 
sity for  the  supply  of  a  certain  number  to  meet  what  is  expected  in 
this  country  of  a  new  government  establishment,  has  prevented  such 
various  experiments  being  made  as  are  desirable.  At  a  new  govern- 
ment foundry  on  the  continent,  established  about  the  same  time,  two 
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rears  were  allowed  for  experiments  before  a  'supply'  was  demanded. 
It  wonld  appear  that  a-great  deal  is  still  to  be  done  on  this  subject,  and 
that  we  are  only  now  at  the  commencement  of  vast  improvements  in 
the  manofacture  of  cast  iron  and  cast  steel." 


Extraordinary  Steam  Hammer. 

from  l[«np«th'8  B&ilwagr  jQurnal,  Mo.  1063. 

An  enormous  steam  hammer,  on  Naylor's  patent  principle,  for  the 
Victorian  Railway  Company  of  Australia,  has  just  been  made  by  the 
Kirkstall  Forge  Company;  Leeds,  for  manufacturing  large  forgings. 
The  hammer  is  upon  the  double  and  single  action  principle,  that  is, 
it  is  not  only  lifted  by  the  pressure  of  steam  from  below,  but  the  natu- 
ral effect  of  gravity  of  the  falling  hammer  is  assisted  by  the  pressure 
of  steam  from  above.  By  this  means  additional  momentum  is  acquired, 
and  a  blow  of  most  extraordinary  force  and  rapidity  is  produced,  which 
is  particularly  advantageous  in  the  manipulation  of  iron  forgings  of 
magnitude  requiring  a  great  number  of  blows.  The  work  is  thus  fin- 
ished at  one  heat,  saving  both  the  fuel  and  time  of  second  heats,  also 
consequent  deterioration  and  waste  of  iron.  The  effect  of  the  blow  of 
this  immense  hammer  will  be  equal  to  the  momentum  acquired  by  six- 
teen tons  making  forty  blows  per  minute.  The  hammer  can  be  made 
to  work  double  or  single  acting,  instantaneously ;  and  by  the  adjusting 
?alve  gearing,  the  length  of  stroke  and  force  of  blow  can  be  changed 
also  instantly.  In  all  gravity  hammers  the  effect  of  the  blow  is  depend- 
ent on  the  weight  of  the  hammer,  multiplied  by  the  height  of  its  fall, 
and  consequently,  the  greater  the  distance  it  falls  the^eater  the  force 
of  the  blow,  and  the  slower  is  the  speed  of  working.  Li  the  double-ac- 
tion hammer  thrice  the  force  of  blow  can  be  given  at  double  the  speed. 
The  principal  dimensions  and  weights  are — timber  foundation,  26  ft. 
by  24  ft.  6  in.,  depth  13  ft.;  cast  iron  anvil  block,  base  11  ft.  6  in.  by 
9  ft.  6  in.,  30  tons  weight ;  base  plate  to  receive  standards,  19  ft.  6  in. 
by  15  ft.  6  in.,  14  tons  weight ;  standards  10  ft.  6  in.  apart,  weight 
15  tons ;  height  from  ground  to  top  of  steam  cvlinder,  21  ft.  6  in. ; 
weight  of  all  about  75  tons.  Steam  to  work  this  hammer  is  generated 
from  the  furnace  in  which  the  work  to  be  operated  upon  is  heated,  the 
boiler,  upon  "Balmforth's  patent  vertical  principle,"  forming  the  chim- 
ney, and  the  heat  passing  up  four  flues  in  the  same,  thus  economizing 
fael  and  avoiding  the  expense  of  a  brick  chimney.  The  boiler  is  6  ft. 
6  in.  diameter,  and  30  feet  long, — weight  15  tons.  The  weight  of  the 
whole  apparatus,  including  boiler  and  mountings,  is  about  100  tons. — 
Ludi  Mercury  J  Oct,  15th. 


Electric  Light. 

In  the  last  number  of  the  Cosmos  which  we  have  received,  (4th  No- 
vember,) the  Abb6  Moigno  speaks  of  a  series  of  experiments  in  pro- 
gress at  Chaiilot,  in  regard  to  the  application  of  the  electrical  light 
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to  light-houses,  and  affirms  that  the  results  have  been  so  nnezpectedly 
favorable  as  to  leave  no  doubt  of  the  definite  ac^ption  of  the  new  sys- 
tem. The  electricity  is  generated  apparently  by  a  magneto-electrical 
machine  moved  by  a  steam  engine  of  two  horse  power.  But  the  most 
remarkable  improvement  is  that  described  as  follows:  ^'Experiment 
has  proved  that  by  a  slight  modification  in  the  electric  lamp,  the 
alternating  currents  may  be  used  without  any  reversal.  We  ourselves 
established  that  two  hundred  interruptions  per  second  in  the  direction 
of  the  current  did  not  prevent  the  light  from  being  perfectly  contin- 
uous, and  did  no  injury  to  the  play  of  the  regulator."  And  he  very 
truly  adds,  ^'  This  is  an  immense  progress,  which  leads  to  the  complete 
solution  of  the  problem  of  the  electric  light.  The  moment  that  we  are 
not  compelled  to  reverse  the  currents,  the  currents  of  induction  may 
be  received  and  transmitted  without  solution  of  continuity;  there  is  no 
longer  any  spark,  or  noise,  or  burning,  or  destruction  of  contact ;  and 
the  production  of  the  electric  light  equal  to  several  hundred  Argand 
burners  is  now  but  child's  play — ^and  requires  but  little  expense.*' 
What  this  slight  modification  in  the  lamp  is,  the  Abb6  does  not  men- 
tion, but  we  suggest  the  subject  to  our  American  inventors,  remarking 
that  by  far  the  best  electrical  light,  both  as  to  constancy,  brilliancy, 
and  ease  of  management,  is  the  arrangement  invented  by  Eben  G. 
Jayne,  of  this  city.  We  know  that  he  has  contemplated  its  application  to 
light-houses,  and  we  hope  that  our  Light-House  Board  will  give  him 
and  others  every  facility  for  experimenting  on  so  important  a  subject. 
The  Abbe  Moigno  also  asserts,  what  we  have  not  seen  mentioned* 
elsewhere,  that  the  South  Light-house  at  Dover,  has  been  lighted  by 
electrical-light  in  place  of  oil  lamps,  and  that  the  results  under  the 
management  of  Mr.  Holmes  are  ^'eminently  favorable."  The  subject 
is  a  very  important  one.  £d. 

Compressed  Fodder.* 

An  ingenious  invention  has  just  been  adopted  by  the  French  Minis- 
ter of  War  for  the  better  feeding  of  cavalry  horses  when  on  the  march. 
M.  Naudin,  veterinary  surgeon  of  the  Imperial  Guard,  has  succeeded 
in  compressing  the  food  for  the  journey  into  small  tablets  like  those 
already  in  use  composed  of  vegetable  u>od  for  the  army.  M.  Naudin 
has  given  publicity  to  his  process,  and  it  is  destined,  no  doubt,  to  ren- 
der immense  service  to  the  commissariat  departments  in  every  country. 
The  hay  and  straw  are  chopped  fine,  the  oats  and  corn  crushed,  and 
then  mixed  in  proportion  to  the  nutritive  qualities  afforded  by  each. 
Upon  the  mixture  is  poured  a  mucilaginous  residue  of  linseed,  and  the 
whole  is  pressed  and  comes  out  in  a  hard  cake,  only  requiring  to  be 
dried  in  the  oven.  Although  invented  for  the  emergencies  of  war,  this 
method  of  preserving  fodder  may  be  found  most  valuable  in  reducing 
the  space  occupied  by  the  food  of  cattle  on  board  ship,  in  distant  en- 
,  campments,  or  m  the  long  marches  of  emigration  parties.  At  any  rate 
the  method  is  a  valuable  extension  of  ChoUet's  invention,  and  has  been 
eagerly  adopted  for  the  provender  of  the  French  cavaby  of  the  army 
of  Italy. 

•  Jourml  of  the  Society  of  Art%  Ko.  817. 
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Performance  of  the  U,  S.  Steamer  Wyoming. 

To  the  Editor  of  the  Joornal  of  the  Franklin  Inatitute. 

In  the  accounts  in  the  Jour,  of  the  Franklin  Inetituttj  October  and 
Norember  last,  of  the  performances  of  the  Wyoming^  there  are  certain 
items  which  appear  anomalous,  and  of  irhich  some  scientific  explanation 
would  gratify  some  of  your  readers.  Amongst  them  are  the  following : — 

1.  It  appears  that  on  increasing  the  H.  P.  developed  from  802  to  1088, 
the  coal  per  H.  P.  diminished  from  8*60  to  2*40  Sbs,  thus  reversing  the 
generally  received  rule  that  the  greater  the  boiler  surface  for  a  given 
quantity  of  work,  the  greater  the  efficiency  of  each  fb  of  coal.  This 
nile  receives  remarkable  confirmation  from  the  experiments  in  the  San 
Jacinto^  where  two  boilers  as  nearly  as  possible  alike  in  all  other  re- 
spects, showed  an  evaporation  per  H.  P.  of  anthracite  of  6*827  vs.  7*892, 
the  total  heating  surface  being  2-663  vs.  8073,  efficiency  100  a  116  j*^, 
surface  100  a  115|^. 

2.  A  similar  efiiect  seems  to  be  produced  by  the  condenser,  the 
vacuum  increasing  with  the  quantity  of  steam  condensed  being  22*46 
inches  with  802  H.  p.,  22*60  with  586  H.  p.,  and  28*84  with  791  h.  p., 
thus  differing  from  the  rule  that  the  power  of  a  condenser  is  in  some 
4{»*ee^  proportion  to  its  surface. 

3.  The  great  difference  between  the  vacuum  gauge,  and  the  vacuum 
shown  in  the  cylinder  by  the  diagram.  The  former  being  reported  at 
23*50,  whilst  the  diagram  (November  No.^  shows  only  from  6  a  10  lbs. 
=10  a  20,  or  a  mean  of  16,  inches,  maxing  a  difference  of  8*60,  or 
nearly  20  per  cent,  of  the  whole  mean  pressure  or  power  of  the  engine. 

4.  In  the  diagram  for  November,  steam  cut-off  at  about  half  stroke 
at  22+16=87  fibs,  shows  at  end  of  stroke,  when  its  volume  has  been 
only  doubled,  12  fibs.;  but  not  so  much  by  50  per  cent,  as  is  generally 
supposed  due  to  this  expansion. 

This  last  fact,  too,  is  in  very  strong  contrast  with  an  account  given 
hy  that  very  careful  experimenter  who  has  issued  Engineering  Pre- 
cedents, who,  on  the  14th  page  of  this  work.  No.  2,  gives  an  account 
where  20-|- 16=86  fibs,  pressure  of  steam  when  cut-off  at  22  per  cent, 
has  a  final  pressure  of  14*8  fibs,  or,  with  four  and  a  half  expansions,  less 
reduction  than  the  Wyoming  has  with  two. 

As  it  is  one  of  your  objects  to  reconcile  art  with  science,  I  hope  you 
will  not  consider  the  inquiries  impertinent  from  an  Amateur. 

In  reply  to  the  above  communication  the  attention  of  '^Amateur" 
is  called  to  the  following  facts: — 

Ist.  That  when  only  802*8  H.  P.  were  indicated,  the  machinery  was 
comparatively  new,  and  the  friction  incident  to  new  machinery  prevent- 
ed the  attainment  of  such  velocity  of  piston  as  was  afterwards  obtained 
irith  the  same  pressure;  while  the  losses  from  wastage  of  coal  in  the 
furnaces,  ashes,  and  other  impurities,  radiation  from  surfaces  of  boilers, 
8team*pipe8,  cylinders,  &c.,  priming  and  leakage  were  the  same  as  if 
the  engines  had  been  moving  at  double  the  speed.  Besides  which,  there 
was  at  that  time  less  expansion,  more  wire  drawing,  and  a  lower  pres* 
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sure  of  steam,  all  of  which  tend  to  increase  the  consumption  per  Horse 
Power.  If  Amateur  will  compare  the  average  results  of  the  outward 
and  homeward  passages  to  and  from  Charleston,  he  will  note  the  fol- 
lowing:— 

Outward. — 16-2  pounds  of  steam,  cut-off  at  10*62  inches,  throttle 
•fjf  open,  and  23*29  ins.  of  racuum,  produced  58*2  revolutions  per  min. 

Homeward. — 16*9  pounds  of  steam,  cut-off  at  10*78  inches,  throttle 
\  open,  and  21*68  inches  of  vacuum,  produced  71*45  revolutions  pef 
minute. 

The  average  of  weather  during  these  two  trips  was  very  nearly  the 
same :  slightly  in  favor  of  the  homeward  trip,  but  not  nearly  enough 
to  produce  so  marked  an  increase  of  speed,  which  was  principaUy 
owing  to  the  reduction  of  friction  of  the  engines,  per  se^  enabling  them 
to  attain  an  increased  velocity  and  thereby  to  develop  more  power, 
the  constant  losses  alluded  to,  remaining  the  same.  Hence,  also,  it 
will  be  seen  that  in  the  homeward  trip,  developing  637*8  h.p.,  the  con- 
sumption was  2*78  &>s.  per  H.  P.,  against  8*17  fi>s.  per  H.  p.  for  433*9 
H.  p.  on  the  outward  trip. 

It  is,  of  course,  true  that  more  coal  per  hour  was  consumed,  but  that 
has  no  bearing  upon  the  position  taken,  which  is  that  with  the  same 
pressure  upon  the  piston,  a  less  velocity  was  obtained,  while  the  con- 
stant losses  were  unaltered ;  consequently  a  smaller  per  centage  of  the 
fuel  was  utilized,  and  the  comparative  cost  of  each  H.  p.  enhanced. 

As  regards  the  consumption  per  H.  P.  during  the  last  experiment 
recorded,  a  different  (and  much  better)  quality  of  coal  was  employed, 
and  therefore  no  accurate  comparison  could  be  entered  into.  The  rule 
mentioned  by  Amateur  holds  good  only  when  the  speed  of  the  engines, 
and  their  friction,  remain  nearly  the  same ;  as  was  the  case  in  the 
San  Jacinto^  to  which  he  refers. 

As  an  illustration  of  the  above,  suppose  the  friction  of  the  engine, 
per  ie,  amounts  to  1*5  Sbs.  per  sq.  inch  of  the  piston,  and  the  mean 
effective  pressure  to  12  9>s.  during  the  whole  stroke ;  10*5  fts.  will  be 
applicable  to  propulsion  tending  to  produce  motion.  If,  instead  of  1*5 
fi>s.,  it  required  3  fi)s.  to  overcome  the  friction,  only  9  Sbs.  remains  to 
produce  motion.  It  is  then  obvious  that  less  speed  of  piston  would  be 
the  result,  and  consequently  less  power  would  be  developed  in  a  given 
time. 

It  should  not  be  forgotten  that  (especially  in  marine  engines)  a 
large  per  centage  of  the  coal  consumed  in  the  boiler  furnaces,  expends 
its  useful  effect  before  the  steam  acts  upon  the  pistons,  no  matter  how 
carefully  constructed,  or  how  well  planned  the  machinery  may  be, 
while  the  power  indicated  on  the  engines  is  the  only  test  we  can  ap- 
ply to  the  power  utilized. 

2d.  With  regard  to  the  vacuum  produced  in  the  co|idenser.  There 
is  no  such  rule  as  that  supposed  by  Amateurj  that  the  vacuum  ''bears 
some  direct  proportion  to  the  sur&ce,"  unless  the  surface  is  taxed  to 
its  full  power.  In  the  case  of  the  Wyoming^  the  surface  is  so  much 
in  excess  of  what  is  required,  that  the  temperature  was  reduced  to  80^ 
or  90^  even  when  working  off  the  steam  from  1000  H.  P.  The  deficien- 
cies in  vacuum  were  due,  not  to  imperfect  condensation,  but  to  air  leaks 


Performanee  of  the  U.  S.  &eamer  Wyoming.  128 

at  the  stuffing  boxes  of  the  piston  rods  and  air-pumps :  and  it  was 
found,  when  these  were  the  same,  that  the  higher  the  speed  of  pistOQ 
the  higher  was  the  vacuum  attained,  owing,  no  doubt,  to  the  increased 
capacity  of  air-pumps  thereby  developed. 

An  examination  of  the  logs  recorded,  shows  that  the  vacuum  attained 
bore  no  fixed  proportion  to  the  speed  or  power.  On  the  last  log,  after 
the  fresh  water  air-pumps  had  been  freshly  packed,  25  inches  were  at- 
tained at  67  revolutions;  and  it  is  probable  that  with  continued  work* 
ing,  this  vacuum  will  be  still  farther  improved.  A  close  surface  con- 
denser differs  from  others  in  this,  that  its  capacity  of  air-pumps  being 
less,  and  there  being  no  other  outlet  for  the  air  contained  in  the  steam^ 
air-tight  packings  are  essential;  and  these  cannot  be  obtained  with 
horizontal  pumps,  at  least,  (if  ever)  until  the  machinery  has  worked 
for  some  time. 

3d.  The  difference  between  the  vacuum  gauge  and  the  back  pressure 
in  cylinders  must  always  exist  to  a  certain  extent,  and  particularly  in 
quick  working  engines,  when  it  is  not  possible  to  obtain  ports  large 
enough  to  void  the  cylinders  with  sufficient  rapidity.  The  length  of 
exhaust-pipes  causing  friction  in  them  and  the  passages,  and  the  sur- 
plus pressure  required  to  put  the  steam  in  motion  at  such  high  veloci- 
ty, all  increase  this  evil.  In  side-wheel  engines  moving  at  slow  speed, 
this  difference  generally  amounts  to  from  1  to  1^  fts. 

Now,  in  the  first  card  shown,  while  the  vacuum  gauge  showed  21} 
inches,  or  .  .  .        10*75  fcs.  (nearly), 

the  average  vacuum  was  •  9*9    fts. 

Difference,  *8  9>b. 

In  the  last  cards,  the  gauge  showed  2S*5  inches,  or  ll-7fi>s,  whilethe 
average  back  pressure  was  for  one  set,  (full  lines,)      9*2, 
and  for  the  other,  .  •  .10. 

giving  a  mean  of  •  .  •  9*6  9>s. 

Difference,  2*1  Sbs. 

In  one  of  the  latter,  the  vacuum  line  is,  for  some  cause  not  explained, 
about  two-thirds  of  the  stroke  in  coming  down  to  the  proper  vacuum. 

It  therefore  appears,  that  notwithstanding  the  high  speed,  the  ^4os3 
of  power"  from  this  cause,  was  rather  less  than  usual,  when  the  engines 
were  working  at  72  revolutions,  and  producing  640  H.  p.,  and  that  it  was 
not  extraordinarily  great  when  developing  1080  H.  P.,  at  80J  revolu- 
tions. 

4th.  In  the  diagram  for  November,  although  the  average  pressure 
of  steam  entering  the  cylinder  was  over  22  Sbs.,  yet  Amateur  should 
not  overlook  the  fact  that  in  consequence  of  wire  drawing  the  steam 
when  eut'off  at  13*7  inches  from  commencement  of  stroke,  was  re- 
duced to  about  19  fi)s.  on  one,  and  18  on  the  other,  mean,  18*5 ; 
which,  if  Mariotte's  law  were  strictly  correct,  if  there  were  no  leak- 
age, and  no  condensation,  would  reduce  its  pressure  to  17'16  Sbs.  when 
the  exhaust  valve  was  opened,  which  was  after  the  piston  performed 
28-5  inches  of  its  stroke. 

18-7  4- 1*9 
Because,     >g,^^,g  X  (18-5  + 14-7)  - 17-16. 
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While  in  reality,  by  the  cards  it  was — for  one  set  (full  lines)  14*2 
and  by  the  other  14-6  Sbs.  average  14*4  fibs,  or  2'76  below  the  theo- 
retical pressure.  This  difference  was  undoubtedly  caused  by  conden- 
sation, and  shows  that  the  leakages  could  not  have  been  large :  for 
wherever  the  end  pressures  are  equal  to  or  greater  than  they  ought 
to  be,  leakage  is  established  as  a  condition  of  the  case. 

And  in  this  connexion,  it  may  be  remarked,  that  the  higher  the  end 
pressure  should  be,  theoretically  (there  being  no  leakage),  the  more 
will  the  real  end  pressure  be  reduced:  for  with  very  low  end  pressures, 
a  second  evaporation  takes  place  in  the  cylinders,  due  to  the  heat  ab- 
sorbed by  them,  reducing  thereby  the  condensation,  and  of  course,  assi- 
milating the  pressures,  real  and  theoretical. 

As  regards  the  case  adduced  by  ''Amateur,"  when  4}  expansions 
of  34*7  fibs,  total  initial  pressure,  gave  14*8  fibs,  final,  we  can  only  say 
again  that,  as  ^4^^^  .^ ^  ^^^ 

4*5 
theoretical  end  pressure,  the  difference  between  that  and  14*8  must 
have  been  made  up  in  some  way — and  we  should  be  disposed  to  attri- 
bute it,  principally,  to  leakage  of  the  valves.  J.  V.  M. 


FoT  the  Jonmftl  of  tbe  Franklin  Initltato. 

Aerometry.    Translated  from  the  Hydraulics  of  D^  Aubutsson  de 

Vomns.    By  J.  Bennett. 

490.  Aerometry,  or  the  science  of  the  motion  of  aeriform  fluids, 
which  may  propeny  be  termed  aerodynamics,  may  be  investigated  un- 
der the  three  following  conditions : — 1st.  When  the  fluids  issue  from 
the  effect  of  compression,  from  a  reservoir  in  which  they  are  inclosed. 
2d.  When  they  move  in  conduit  pipes.    8d.  When  they  act  as  motors. 

Before  entering  upon  these  subjects,  let  us  refer  to  some  of  the  pro- 
perties of  air,  ana  more  especially  of  atmospheric  air. 

Mechanical  Properties  of  Air. 

491.  Atmospheric  air,  though  composed  of  azote  and  oxygen,  two 
essentially  different  gases,  and  simply  mixed,  is  regarded  in  mechanics 
as  a  homogeneous  body. 

492.  Elasticity. — Like  all  aeriform  fluids,  it  is  eminently  elastic. 
By  reason  of  elasticity,  it  constantly  tends  to  occupy  a  greater  space; 
so  that  when  inclosed  in  a  vase,  it  exerts  in  virtue  of  this  tendency, 
an  effort  or  pressure  against  the  sides  of  the  vessel.  According  to  the 
principles  of  hydraulics,  and  disregarding  the  weight  of  the  fluid,  the 
pressure  is  equal  upon  all  points  of  the  sides :  so  that  if  a  manometer* 

•  The  muometor  nted  in  the  ezp«>TinienCB  to  he  reported  heretfl^r,  eonilate  of  • 
glsM  tube  b<>nt  round  pnrallel  to  ItNlf,  inserted  in  a  pi(>ofl  of  wood  with  %  hinged 
oorer.  The  flret  of  the  three  bmnehee  a  b  o  of  the  tube  peeeee  hehind  the  eeeond :  it 
is  empty,  end  the  two  others  contain  in  their  lower  half  merenry  or  colored  water. 
Tlie  instmment  is  Inserted  by  the  oonleal  end  Into  a  dreular  bole  made  In  the  air 
reeerroir.  When  the  fluid  is  oompreesed,  at  it  oommunleatee  through  the  hranch  a, 
with  the  top  of  the  branch  b,  it  presses  the  liquid  downwards,  and  Ihrtses  ft  up  the 
hraneh  o;  then  the  difference  of  lerel  of  the  liquid  In  the  two  hranehcB  la  the 
metric  height,-  or  meaeure  of  the  elastic  force. 


I 

1 

C: 

10  plaoed  upon  one  of  them,  the  height  to  whioh  the  nercwry  or  other 
fluid  may  be  raised,  will  indicate  the  preisurCf  or  Unnorif  or  elastie 
farce  of  the  enclosed  air. 

498.  (hmpre993>ility. — The  air  is  compressed  under  the  weight  with 
which  it  is  loaded,  and  in  proportion  to  the  weight.  This  law,  estab* 
lished  by  Mariotte,  and  verified  long  since  for  small  loads,  has  been 
confirmed  by  the  beautiful  experiments  of  MM.  Dulong  and  Arago,* 
up  to  the  enormous  load  or  pressure  of  67*236  feet  of  height,  a  pros- 
sore  of  twenty-seven  atmospheresy  or  equal  to  twenty-seven  times  that 
doe  to  the  weight  of  our  atmosphere,  and  is  indicated  by  the  height  of 
the  barometer  at  the  level  of  the  sea,  a  height  generally  estimated  at 
2-49  feet  ■■29*88  ins.  (The  most  exact  observations  give  as  a  mean  at 
this  level,  from  my  computations  2-5  ft.  =  80  ins.,  the  mercury  being 
reduced  to  82°  Fah.  of  thermometric  temperature.) 

494.  Dilatation  ly  heat. — Air  is  dilated  by  heat:  and  ^li^  or  0*00208 
its  volume  for  each  degree  of  Fahrenheit,  starting  from  82°  of  this 
thermometer ;  so  that  the  volume  of  a  mass  of  air,  represented  by  1  at 
32^  will  be  represented  by  14-0-00208  (t'— 82°)  at  t'  degrees.  All 
aeriform  fluids  follow  this  law  of  dilatation,  as  well  as  that  of  compres* 
sion  proportional  to  the  weight. 

495.  Weight  of  Atmospherie  Air. — The  density  of  bodies,  their 
masses  being  the  sfune,  are  in  the  inverse  ratio  of  their  volume ;  so  that 
the  densities  of  the  same  fluid  mass  at  82°  and  at  t  °,  will  be  to  each 
other  as  1  +  0-00208  (f°— 82°)  is  to  1.  Weights,  under  the  same  vol- 
ume, follow  the  ratio  of  the  densities ;  and  so  it  will  be  with  the  specific 
gravitjf  of  bodies,  which  is  their  weight  at  a  given  unit  of  volume. 

The  specific  weight  of  an  aeriform  fluid  will  then  be  a  function  of  the 
load  which  compresses,  and  the  heat  which  penetrates  it ;  it  will  in- 
crease with  the  load,  and  diminish  with  the  neat,  in  the  ratio  to  be 
indicated. 

From  the  experiments  of  MM.  Biot  and  Arago,  a  cubic  foot  of  dry 
atmospheric  air  at  2-498  feet  of  load,  or  barometer  pressure,  and  at 
32°  of  temperature,  weighs  0-08112  lbs.  Thus  under  a  barometric 
pressure  represented  by  6,  and  at  a  temperature  ty  the  weight  of  a 
cubic  foot,  or  the  specific  weight  of  dry  atmospheric  air  will  he 

0081121^..    .  .  A^^^^.     _..  =  *082538  * 


2-498'    l+0-00208(<-82°)  1+ 0*00208 <t-82°j 

The  aqueous  vapor  always  existing  in  atmospheric  air,  in  a  greater 
or  less  quantity,  being  lighter  than  air,  diminishes  its  weight  in  mix- 
ing with  it;  and  as,  other  things  being  equal,  its  quantity  is  greater  as 
the  weather  is  warmer,  we  must  regard  its  eiSect  by  increasing  a  little 
the  multiplier  of  t,  or  raising  it  to  *00222.  We  may  accordingly 
establish  the  weight  of  a  cubic  foot  of  atmospheric  air  at 

•082588 


l+*00222(t-^2°)' 

If  I  Kpretent  the  weight  of  a  Tolame  of  dry  air,  remembering  that  the  rapor  of  water 

•  Aiinato  4e  CUate  et  de  PlijiiqiM.  TMne  xUii,  liao. 
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HYOaUM. 

n 

100® 

1-00 

95 

0-89 

90 

0-79 

85 

0-70 

80 

0-61 

76 

064 

70 

0-47 

65 

0-40 

60 

0*35 

60 

0*28 

ii  lighter  io  the  ratio  of  5  to  8,  we  find  that  the  weight  of  the  tame  Tolume,  containing 

3  n  ^ 
also  a  certain  quantity  of  this  Tapor,  is  1  —  —^j-  '  sn  expression  in  which  b  indicates 

the  height  of  the  harometer  in  this  air,  and  n/the  elastic  force  of  the  vapor  at  the  tem- 
perature tf  in  a  space  saturated  with  it;  and  we  have 

0  28  <— 0*000063  i^ 

•/=0"-005l2X10. 

The  number  n  is  the  ratio  between  the  quantity  of  yapor  con- 
tained in  a  space,  where  the  hygrometer  is  kept  at  a  certain  degree, 
and  the  quantity  contained  in  the  same  space,  when  it  is  entirely 
saturated,  and  when,  consequently/the  hygrometer  is  at  100**,  the 
temperature  bring  the  same.  M.  Gay-Lussac  has  provided  a  table 
of  the  values  of  n,  corresponding  to  the  different  degrees  of  the  hair- 
hygrometer  :  the  adjoining  table  is  taken  from  it.  I  have  else- 
where shown  (1  j  that  the  substitution  of  the  approximate  factor 

1 

l4-00a««  y— 32°) 
For  the  theoretic  factor, 

8^ 

14-00208  (/— 4I2*») 

will  not  occasion  an  error  of  more  than  a  thousandth  in  the  weight  of  the  air  taken  in 
the  usual  condition  of  the  atmosphere. 

496.  Weight  of  Air  compared  with  that  of  Water. — A  cubic  foot 
of  water  weighing  62*448  lbs.,  and  the  cabic  foot  of  air  •082533  lbs. 

l4-'00222(t— 32°) '  *^®  '**^^  between  these  weights, 

1.- v   •     1010C  1  + -00222  (^—32°)  ,  ..        ^, 

which  is  1919'5  — j^ ■%  expresses  how  many  times  the 

weight  of  the  water  exceeds  that  of  the  air ;  it  will  be  800  times,  at 
50°  Fah.,  and  at  2*493  feet  of  barometer. 

497.  With  Mercury. — The  cubic  foot  of  mercury  at  32°  weighs 

849-242 

14  -0001  (<— 32°)* 

Thus  the  ratio  between  the  weight  of  this  substance  and  that  of  air, 
-will  be 

849-242     (1+0022(^32°))    _^^.^o  o  1  +  '00222  (f— 82^) 
•032683  6  (1  +  -0001  (t>— 32°)j       '^^^^'^  b 

observing  that  the  factor  -0001  (<-— 32°)  is  always  very  small :  and  in 
neglecting  it  we  correct  somewhat  the  effect  of  vapor  upon  the  weight 
of  the  air. 

I  remark  that  26099  feet  is  the  height  of  the  atmosphere,  on  the 
supposition  of  a  constant  density,  the  air  being  throughout  at  2'493  lbs. 
pressure  and  32°  of  temperature. 

498.  Weight  of  any  Gag. — Usually  atmospheric  air  is  taken  as  a 
term  of  comparison  with  other  aeriform  fluids  or  gases;  if  p  be  the 
ratio  of  density  of  any  gas  to  that  of  air,  or  the  specific  weight  of  the 
gas,  the  weight  of  a  cubic  foot  will  be 

•°^^^^^  ^  1+-00222  (t-82°)- 

s  la  metrical  units;  i  Mag  la  esntlgrads  dlTWons. 
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SECTION  FIRST. 

The  motion  of  air  issuing  from  a  reservoir  in  which  it  is  compressed, 

499.  Force  hy  virtue  of  which  the  fluid  issues. — Let  us  take  for  the 
reserroir  a  tight  box,  coataining  air  in  its  natural  state,  or  at  the  sim- 
ple pressure  of  the  atmosphere,  a  pressure  which  we  always  distin- 
guish by  i :  if  we  make  an  opening  at  one  of  the  sides,  the  molecules 
of  air  in  its  vicinity,  being  pressed  on  all  sides  alike,  by  the  same 
force  (effort)  i,  will  remain  in  equilibrium ;  they  will  not  issue  and 
there  will  be  no  motion. 

Bat  if  the  interior  air  receives  a  pressure :  for  example,  if  the  cover 
of  the  box  bo  movable  as  a  piston  in  the  body  of  a  pump,  and  charged 
with  a  weight,  the  air  will  be  more  pressed  than  that  outside  ;  and  its 
moleoulesi  yielding  to  the  excess  of  pressure,  will  issue.  Suppose  a 
manometer  fitted  to  the  box  is  raised  the  height  H,  this  height  will 
measare  the  resultant  pressure  of  the  weight  upon  the  cover;  the  mole- 
cules in  front  of  the  opening  will  be  urged  outwards  by  the  force 
i+H;  they  will  be  repelled  by  h:  these  two  forces,  acting  in  opposite 
directions,  will  have  for  a  resultant  their  difference,  which  is  H.  The 
issue  will  take  place  as  if  this  force  alone  acted  upon  the  air  of  the 
reservoir,  and  it  issued  in  a  void. 

500.  Velocity  of  issue. — It  is  known  that  when  a  fluid  issues  from  a 
vessel,  by  virtue  of  a  pressure  exerted  upon  it,  its  velocity  is  due  to  a 
height  equal  to  that  of  a  column  of  issuing  fluid,  whose  weight  is  a 
measure  of  the  pressure.  This  height  is  evidently  h  increased  in  the 
ratio  of  the  density  of  the  manometric  fluid,  to  that  of  the  issuing 
fluid.  D  being  the  first  of  these  densities,  and  d  the  second,  calling  v 
the  velocity  of  issue,  we  shall  have 


-J2^.h5. 


If  the  manometric  fluid  is  mercury,  the  air  issuing  under  the  pres- 
sure i  +  Hy  and  having  the  temperature  32°,  \^e  have 

d  6+H  ^      ^ 

Consequently,  reducing  and  making  1  +  '00222  {t — 32°)  ■■t. 


-1296  1 


In  case  of  H  being  neglected  by  reason  of  its  small  ratio  to  (,  this 
last  quantity  being  usually  estimated  at  2*493  feet,  and  admitting  a 
temperature  of  53*6°,  we  shall  have 

V— 840-4  •¥. 

501.  Discharge. — If  8  represent  the  area  of  section  of  orifice,  the 
volume  of  air  flowing  in  a  second  of  time  will  be 

1296  s    Ihj-^. 
This  is  the  theoretic  discharge. 
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Bat  here  also,  the  contractions  experienced  bj  the  yein  of  air,  in 
its  passage  through  an  orifice,  reduce  the  discharge. 

Let  m  be  the  co-efficient  of  reduction,  and  Q  the  actual  discharge, 
ire  shall  have 


Q=:  1296  ms 


>i 


b  +  n 

502.  Experiments  to  determine  Co-efficients. — ^We  must  now  deter- 
mine m  for  different  kinds  of  orifices.  I  have  devoted  myself  to  this 
determination,  and  have  made  numerous  experiments  upon  the  subject, 
the  details  of  which  were  published  in  the  Annales  des  MineSj  (Tome 
xiii,  1826.)  I  proceed  to  give  a  table  of  results,  after  giving  a  de- 
scription of  the  apparatus  used. 

The  principal  part  was  a  gafometer  or  cylindrical  box,  open  underneath,  with  a  dia- 
meter of  2<i3  feet  and  2*63  feet  hi^h.  On  ita  upper  end,  carrjinf  a  manometer  with 
colored  water,  I  made  at  random  orifices  or  ajutages  dififering  in  form  and  size.  This 
gasometer  was  placed  upon  a  cask  full  of  water  in  which  it  descended,  being  enclosed 
between  four  vertical  iron  rods;  it  was  charged  successively  with  17*64,  35*28,  63*92, 
70*56,  and  83*2  lbs.,  and  sometimes  with  4*41,  8-82,  13*23,  and  26*46  lbs.  so  as  to  vary 
the  velocities  of  tbe  issuing  air. 

From  the  indications  of  the  manometer,  and  the  area  of  the  orifices,  was  derived  the 
theoretic  discharge.  By  multiplying  the  section  of  the  gasometer  by  the  height  of  its  fall 
per  second,  a  height  derived  from  the  number  of  seconds  required  for  its  descent  from 
a  given  elevation  with  a  uniform  motion,  we  have  the  real  discharge.  This  divided  by 
the  first,  gives  the  co-efficient  sought 

503.  Orifices  in  a  thin  su/«.— U'he  air  at  first  issued  through  circular  orifices  pierced 

in  tin-plate,  and  the  following  results  were  obtained : 


Co-efilcient          | 

Diameter 

Mano- 

Length 

Time 

^  ^m^ . 

ON^— ^        ■         ^^^ 

of 

metric 

of 

of 

By 

Orifice. 

Height. 

Descent 

Descent 

Ezperimeni 

U       Mean. 

ft. 

ft. 

ft. 

seconds. 

•032 

•0988 

1*96 

187 

•623    ^ 

•032 

•1640 

1-96 

141 

•629 

•032 

•2394 

196 

117 

•628 

•630 

•032 

•3215 

1*96 

102 

•623 

•032 

•3936 

1*60 

82 

•642 

•032 

•4724 

1*80 

76 

•634 

•049 

•0918 

1*96 

82 

-643    ' 

-049 

•1640 

1*96 

60 

•666 

•049 

•2362 

1*96 

51 

•647 

•658 

•049 

•3216 

1*47 

32 

•664 

•049 

•4002 

1*80 

36 

•648 

•066 

•0885 

1-96 

46 

•666    ' 

•065 

•1246 

1*96 

39*6 

•642 

•646 

•065 

•1640 

1*96 

34-7 

•636 

•065 

•1968 

1-96 

81*5 

•641 

•098 

•0885 

1*96 

20 

•666    ' 

•098 

•1049 

1-96 

18 

•G86 

•098 

•1246 

1*96 

16*6 

•683 

•678 

•098 

•1443 

1*96 

15*6 

•676 

•098 

•1640 

1*96 

14*7 

•664 

G 

eneral  Mean 

>            • 

.     -649 

k  discussion  of  these  dififorent  ezperimenta  cansea  Of  to  adopt  0^66  as  the  eo*eflicient 
of  reduction  for  orifices  made  in  a  thin  plate. 

For  the  running  of  water  we  had  as  a  mean  HRI. 
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TIm  finuDQlkm  hi  the  diachuge  of  air,  ie  then  the  effect  of  a  real  contractioD  of  the 
floid  Teio;  thii  may  be  rendered  apparent  by  charging  the  air  with  amoke,  when  the 
eoDtiaction  of  the  Toin  becomeadiatinct  at  ita  iaaue  from  the  orifice. 

Non. — A  8wedieh  aavan,  Lagerhjelm,  has  also  made  experiments  upon  the  flow  of 
air  through  orifices  in  a  thin  plate.  Their  diameter  was  -039  feet,  •OlS  feet,  and  -108  feet; 
the  manometrie  preasures  were  from  -190  feet,  up  to  1*571  feet;  the  co-efficients  obtained 
Taried  from  0-68  to  0-70,  and  their  mean  term  was  at  0*62.  Most  frequently  the  flow, 
haviog  but  a  few  seconds  duration,  and  the  results  not  presenting  the  same  uniformity 
u  oors,  we  cannot  equally  confide  in  them. 

604.  ChfUndneal  ajutaget. '-'The  cylindrical  ajutages,  or  small  additional  tubes  which 
I  used,  had  the  aame  diameters  aa  the  circular  orifices.  They  affi>rded  the  experimenta 
shown  in  the  following  table : 


AJUTAOB. 


Dttmeter. 


ft. 
•0328 
•0328 
•0328 
•0328 
•0328 
•0328 
•0492 
•0492 
•0402 
•0402 
•0492 
•0656 
•0666 
•0666 
-0656 
•0984 
•0984 
•0984 


Length. 


ft. 
•1312 
•1312 
•1312 
•1312 
•1312 
•1312 
•1476 
•1476 
•1476 
•1476 
.1476 
•1968 
•1968 
•1968 
•1968 
•2624 
•2624 
•2624 


Mano- 
metrie 
Height. 


ft. 
•0885 
•1640 
•2362 
•3116 
•3936 
•4625 
•0885 
•1640 
•2362 
•8149 
•3936 
•0918 
•1640 
•2362 
•3149 
•0820 
•1017 
•1279 


Length 

Time 

of 

of 

Descent. 

Descent. 

ft. 

seconds. 

•1968 

132 

•1968 

97 

•1968 

79-7 

•1968 

68 

•1804 

61 

•1804 

51-5 

•1968 

59 

•1968 

43-5 

•1968 

36 

•1804 

29 

•1804 

26 

•1968 

33 

•1968 

24-2 

•1968 

19 

•1804 

16 

•1968 

14 

•1968 

13-3 

•1968 

12 

CO-SFFIGIBNT. 
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•910 
•912 
•925 
•947 
•920 
•940 
•923 
•922 
•930 
•927 
•916 
•896 
•915 
•934 
•919 
•964 
•934 
•902 


Mean. 


•931 


-924 


-916 


-933 


Mean, 


•926 


The  accordanee  in  these  results  is  remarkable ;  it  leaTes  no  doubt  aa  to  the  value  of 
the  co-efficient  for  cylindrical  ajutagea ;  it  is  from  0*92  to  0-93. 

That  of  incompresaible  fluids,  0*82,  was  much  less. 

505.  It  waa  deatrable  to  know  to  what  point  the  length  of  the  additional  tube  might  affect 
the  ?alne  of  the  co-efllcient.  In  consequence,  four  tubes  of  -049  ft.  diameter,  whose 
leofths  are  giTen  in  the  following  table,  were  chosen. 


Length 

of 
Tube. 

Co-efl!icient. 

DIBCHABOB. 

Real. 

Calculated. 

ft. 
0-049 
0-147 
0-531 
1066 

•»38 
•924 

•838 
•738 

cubic  feet. 
•02571 
•02472 
-02217 
-02013 

cubic  feet. 
•02489 
•02468 
•02263 
•02051 

Many  leries  of  experiments  were  made  on  each ;  in  the  third  column  is  given  the 
mean  discharge  obtained,  and  in  the  second,  the  co-efficient  derived  from  if. 

The  rapidity  of  the  decrease  is  very  marked,  and  the  theory  to  be  unfolded  in  the 
neit  chapter,  upon  the  effect  of  the  resistance  opposed  by  tubes  to  the  motion  of  air, 
Ukes  note  of  it,  aa  appears  from  the  last  column  of  the  table,  which  presenU  the  dis- 
charge calculated  in  accordance  with  the  theory. 

506.  Corneal  t^utageM^—Wt  pass  to  conical  ajuUges,  those  moat  generally  need. 
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The  better  to  compare  their  effects  with  those  of  cylindrical  ajutages,  die  nme  orifice 
of  issue  and  the  same  length  were  given  to  them. 


▲JUTAGB. 

CO-irFICUBNT.         1 

Height 

Length 

Time 

'    \ 

r       ■ 

Diameter  at 

mano- 

of 

of 

1 

A                                               T 

ength. 

metric. 

Descent. 

Descent. 

Br 

Ezperim't 

Mean. 

Outlet. 

Inlet. 

ft. 

ft. 

ft. 

ft. 

ft. 

seconds. 

•0328 

•0666 

1312 

•1640 

1-968 

96 

•928     1 

•0328 
•0328 

•0656 
•0666 

1312 
1812 

•2362 
•3149 

1-968 
1-968 

81 
69 

•917 
•934 

-      ^927 

•0328 

•0666 

1312 

•3930 

1*968 

62 

•930 

•0492 

•0984 

•1476 

•0918 

1-968 

67-6 

•913     1 

•0492 

•0984 

1476 

•1640 

1-968 

43 

•916 

•0492 

•0984 

•1476 

•2362 

1-968 

86 

.916 

I    •on 

•0492 

•0984 

•1476 

•3149 

1-804 

28-6 

•927 

•0492 

•0984 

•1476 

•3930 

1-804 

26 

•916 

•0656 

•1312 

•1968 

•0886 

1-968 

S2 

•946     ^ 

•0666 
•0666 

•1312 
•1312 

•1968 
•1968 

•1213 
•1640 

1-968 
1-968 

27-6 
24 

•961 
•928 

*      '936 

•06C6 

•1312 

•1968 

•1968 

1-968 

22 

•924 

•0984 

•1968 

2624 

•1312 

1-968 

12 

•924      ] 

•0984 

•1968 

•2624 

•1640 

1-968 

11*5 

•042      ( 

4 

•933 

G( 

ioeral  Mei 

in,            4 

>                       a 

•988 

Thus,  for  conical  ajutages  as  well  as  for  cylindrical,  the  co-efficient  is  0-93. 

607.  Wishing  to  know  the  effect  of  conical  ajutages  in  the  proportion  of  their  con- 
vergence, or  the  increase  of  the  angle  formed  by  the  opposite  sides  of  the  cone,  I  made 
five  ajutages,  all  having  at  the  outlet  an  orifice  ^049  ft.,  but  with  diflbrent  angles.  They 
served  me  for  a  series  of  experiments  similar  to  the  others;  I  limit  myself  to  giving  the 
derived  co-efficients. 


▲JUTAGB. 
A 

The  manometric  height  being  i 

It 

Co-effi- 
cient 

mean. 

Angle  of 
conver- 
gence. 

Length, 
ft. 

•092  ft. 

•164  ft. 

•236  ft. 

•316  ft. 

*"  ■       ' "  \ 
•039  ft. 

6®  26' 
18**  64' 
68**  08' 
ll**  24' 
28°  04' 

•1476 
•1476 
•1476 
•0820 
•0328 

•939 
•912 
•786 
•946 

•888 

•939 
•916 
•810 
•939 
•877 

•940 
•916 
•797 
•949 
•681 

•933 
•927 
•803 
•960 
•881 

•916 
•794 
•961 

•874 

•936 
•917 
•798 
•947 
•880 

A  glance  at  the  table  shows  the  advantage  of  short  and  slightly  converging  ajnttgef. 
When  the  angle  of  convergence  does  not  exceed  from  10°  to  12°,  the  co-efficient  will 
be  '94  nearly:  as  it  becomes  greater,  the  co-efficient  and  discharge  diminish,  and  we  ap- 
proximate to  the  phenomena  presented  by  orifices  in  a  thin  side. 

608.  According  with  these  facts,  the  value  of  m  in  the  expression  of  discharge 


1296  m  8 


V 


will  be 


6+h' 

•66  for  orificea  in  a  thin  side. 
•93  for  cylindrical  ajutages. 
•94  for  slightly  conical  ajutages. 
609.  Discharge  through  Nozzles. — Nearly  all  the  ajutages  used  in  practice,  such  as  the 
nozzles  at  the  end  of  wind  trunks  in  manufactories,  of  bellows,  falling  in  with  the  last 
conditions, '94  will  often  be  the  suitable  co-efficient;  still,  on  account  of  their  length,  and 
for  greater  surety,  we  shall  adopt  for  these  nozzles,  •93.    Then,  observing  that  8^*786  d^i 
d  being  the  diameter  of  the  outlet  orifice,  we  have 


,=84818  «P  V  -  j?i- 
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In  di0  Tolnme  given  by  thif  exprenion,  the  air  ii  supposed  to  be  of  the  same  density 
u  that  of  the  interior  of  the  reservoir  from  which  it  issues,  and  consequently  to  be  under 
the  pressure  b-^-n.  We  may  transform  this  volume  into  that  which  the  same  mass  of 
air  would  occupy  under  a  given  pressure  1/  by  multiplying  the  above  value  by  the  ratio 

■  jj    of  the  two  pressures;  moreover,  we  usually  take  the  air  under  the  atmospheric 

pmsora  supposed  to  be  2-4934  it;  then  ^=3*4934  feet,  and  we  have 


948*18 


q  sa  -        -  d»  v'h  (b+B)  T  =380  rf"\/H  {b+u)  t. 

510.  If  we  wish  to  have  the  weight  of  the  mass  of  air  discharged  in  a  unit  of  time, 
we  multiply  the  first  of  the  two  values  of  q  just  given  by 

•032533 -^ . 

1+00222C/— 32)' 

the  weight  of  a  cubic  foot  of  air  under  the  pressure  ^-|-B»  and  at  the  temperature  t  (495J, 
•0  that  if  F  represents  in  pounds  the  weight  sought,  we  shall  have 


P  =  30-787  d* 


Vh*-*-" 


T 

511.  In  applications  we  usually  adopt  for  5  and  /  the  mean  values  of  the  heights  of 
barometer  and  of  thermometer  in  the  place  of  experiments. 

If /is  the  latitude  of  the  place,  and  e  its  approximate  elevation  above  the  level  of  the 
lea,  we  have 

5a  2-5  feet— 0*00009  e,  (433) 

/s82*8  cos  /— -001981  e— 0*4. 

We  may  also  without  any  very  serious  error,  cancel  b  and  t  of  the 
formulse,  substituting  for  them  a  mean  for  a  great  extent  of  country; 
thus,  for  France,  we  would  make  <«-53°6  or  t'=  1-048,  6  =  2-46  ft., 
and  &+H«B 2*559  ft.,  and  we  shall  have 

Q  =  621-28  <P  x/B  cubic  feet,  and 

p  =  48-078  (P  •"  pounds* 

512,  General  discharge  far  Gas. — The  principles  which  we  have 
established,  and  the  rules  we  have  deduced  for  the  flow  of  atmospheric 
air,  apply  to  that  of  other  aeriform  fluids,  with  modifications  depend- 
ing upon  the  density  of  each. 

Let  there  be,  for  example,  a  gas  whose  density  in  its  ratio  to  that 
of  the  manometric  fluid  is  (2,  and  which  issues  from  a  reservoir,  under 
a  manometric  pressure  H.  Its  velocity  of  issue  will  be  due  to  the  height 
H,  increased  in  the  ratio  of  the  density  of  mercury  to  that  of  the  gas  (500); 
and  Q  being  the  volume  of  the  discharge  per  second  of  the  latter,  we  shall 


have 


i-«sj2i,?. 


For  another  gas,  of  which  d^  is  the  density,  and  q'  the  volume  dis- 
charged, all  else  being  equal,  we  shall  have 

that  is  to  say,  the  volumes  of  two  gases  flowing  through  equal  orifices^ 
and  under  equal  pressures^  are  in  the  inverse  ratio  of  the  square  roots 
of  their  respective  densities* 


182  MechanicSj  Phj/stcs^  and  Chemigtry. 

Consequently,  if  atmospheric  air  is  one  of  the  gases,  and  p  is  the 
specific  weight  of  the  other  (498),  the  ratio  of  the  densities  being  that 
of  1  to  p,  the  discharge  of  the  last  gas  will  be 

380  d*   I 

;73=Jh(6  +  h)t. 

613.  Examples* — Required  the  volume  of  atmospheric  air  reduced  to  a  btrometrie 
preNure  of  2*477  ft.,  which  a  reservoir  will  furnish,  upon  which  the  mercary-manometei 
•tends  at  '098  ft.,  and  to  which  is  fitted  a  nozzle  '246  ft.  in  diameter.  It  is  in  the  45th 
degree  of  latitude,  and  656  ft.  above  the  level  of  the  sea. 

In  such  a  place  we  have  as  a  mean  C^l  I)  hss  2*44  ft.,  and  /as56«4^;  according  to  the 
above  data  we  also  have  hss098  ft.,  (/=s-246  ft.,  and  ^^2*477;  oonseqaentIj,T8sl<053 
and  6  +  Q  SB  2  639. 

The  volume  of  air  discharged  in  1  sec.  will  then  be  C509) 

(•246)«    I 

94818  \^_^    1.098X2  639X1'062  =3 11-86. 

Thus  the  reservoir  will  deliver  1 1*85  cub.  ft.  of  air  per  second ;  such  a  quantity  u  suffi- 
cient to  keep  in  action  the  fire  of  four  or  five  large  refining  forges. 

614.  What  should  be  the  height  of  the  mercury  column  in  the  manometer  to  cause  a 
discharge  through  a  nozzle  •  1 9  fu  diameter  of  -7  lbs.  of  atmospheric  air  in  1  seel  The  baro* 
meter  as  a  mean  stands  at  2-46  ft.,  and  the  thermometer  at  61*8*'« 

From  the  relation 


30-787  -"      »  -     ^    - 


d^^ 


T 

by  squaring  and  solving  the  equation  of  the  second  degree,  we  deduce 

Here  we  have  Pa=s*7  lbs.,  6=2*46  ft.,  df=s*19  ft.,  and  Ta]*044.  These  qnaniities  sub- 
stituted in  the  above  equation  give  hsssO*168  ;  thus  the  required  manometric  height 
sought  is  *  168  ft. 
If  we  had  used  the  more  simple  formula  C6I1) 

p=48-073  d«  ^-jf" 
we  should  have 

•7«  

^  "  (48073/  (-19)*  "  *^^^' 

616.  A  gasometer  discharges  9*8109  cub.  ft.  of  illuminating  gas  per  second,  under  a 
charge  represented  by  a  column  of  water  *147  ft.;  required  the  size  of  the  orifice  to  be 
made  in  the  side  of  the  gasometer  to  produce  this  flow.  The  barometer  in  this  locality 
is  usually  at  2*477  feet,  and  the  thermometer  at  69^. 

We  have  then  6 «  2*477  ft.,  and  t  «  1*06;  moreover  Q  w 9*8109  cub.  ft.  per  second; 
and  a  manometric  column  of  water  of  *  147  ft.,  is  equivalent  to  one  of  mercury  of 

•147 
_-H)10808ft«i. 

The  specific  weight  of  illnminating  gas  (carburetted  hydrogen^  is,  tcoording  to  Benelius 
and  Dulong,  *659saj9.   The  gasometer  being  made  of  copper  sheets,  the  orifice  will  be 
made  in  a  thin  side,  and  the  corresponding  value  of  fii=s0'66. 
The  general  equation  C^OS  and  612) 

1296  w 
gives  here 


-•J 


8 »  9'8l09x>/'659  X  V^8-4774-010808^ ^^^^ 
1296X-66         X  v^-oToSoS+l.oT 

Thus  the  required  orifice  will  have  a  surface  of  1283  sq.  ft.,  or  a  square  with  Us 
equal  to  '368  ftl,  or  if  circular,  '408  ft.  diameter. 

(To  be  Continued.) 
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N^  on  Steinbuhl'jfeUoWj  a  new  kind  of  Okrome-yelhw.* 

By  Dr.  L.  Pappenheim. 

Under  the  above  name  a  yellow  color  has  been  for  some  time  in  com- 
merce which  is  quite  certain  to  find  much  favor,  although  its  price  is 
far  higher  than  that  of  the  ordinary  chrome-yellow.  It  is  of  a  splen- 
did yellow,  and  differs  essentially  in  its  tint  from  the  best  samples  of 
ckome-yellow.  It  is  pulverulent,  of  small  specific  gravity,  loses  no- 
thing in  weight  at  a  red  heat,  but  becomes  transitorily  reddish-brown, 
and  is  partially  taken  up  by  water  without  entirely  dissolving  in  that 
fluid.  It  dissolves  in  muriatic  and  nitric  acids ;  if  the  acid  is  poured 
oTer  it  in  a  concentrated  state,  a  slight  effervescence  takes  place.^ 
When  prepared  with  but  little  acid  the  solution  is  somewhat  turbid,  but 
does  not  leave  any  considerable  portion  when  filtered.  When  heated 
with  alcohol,  the  solution  in  muriatic  acid  becomes  intensely  dark-green; 
if  more  alcohol  and  then  sulphuric  acid  be  added,  a  white  precipitate  is 
produced.  Solution  of  sulphate  of  lime  does  not  precipitate  the  solu- 
tion of  the  color  in  muriatic  acid,  but  this  is  done  by  sulphuric  acid 
with  or  without  the  addition  of  alcohol.  The  reddish-yellow  color  of 
the  solution  in  nitric  acid,  changes  by  heating,  with  the  addition  of  al- 
cohol, into  a  beautiful  blue.  If  acetate  of  lesid  be  added  to  the  dilute 
solution  in  nitric  acid,  a  heavy  precipitate  of  the  color  of  chromate  of 
lead  makes  its  appearance.  If  an  excess  of  lead  were  added,  filtered, 
the  excess  of  lead  and  the  lime  precipitated  by  sulphuric  acid,  alcohol 
added,  filtered  and  evaporated,  large  quantities  gave  a  residue,  which, 
when  dissolved  in  water  and  ndxed  with  chloride  of  platinum  with  the 
addition  of  muriatic  acid,  furnished  octahedra  of  platinochloride  of  po- 
taadom.  The  investigation  gpive  no  magnesia  or  other  bases  except 
lime  and  potash.  Of  acids,  besides  the  chromic  acid,  which  was  undoubt- 
edly present  from  the  preceding  experiments,  there  was  only  a  small 
quantity  of  sidphuric  acid. 

When  the  author  mixed  a  hot  saturated  solution  of  bichromate  of 
potash  with  a  saturated  solution  of  chloride  of  calcium,  a  precipitate 
was  produced,  which,  when  washed  and  dried,  was  undistinguishable 
from  the  Steinbuhl-yellow. 

The  substance  gave  8-1  per  cent,  to  distilled  water  after  short  stir- 
ring. With  nitrate  of  silver,  the  yellow  filtrate  gave  a  red  precipitate 
of  chromate  of  silver,  which  was  rapidly  converted  into  white  chloride 
of  silver  on  the  addition  of  a  few  drops  of  muriatic  acid.  Sulphuric 
acid  and  alcohol  produce  a  strong  turbidity  in  the  filtrate.  When'boil- 
ed  with  reducing  organic  matters  and  muriatic  acid,  the  yellow  filtrate 
loses  its  color,  without,  however,  acquiring  more  than  a  tinge  of  green. 
Acetate  of  lead  precipitates  the  yellow  filtrate,  with  the  color  of  chro- 
mate of  lead.  Chloride  of  platinum  produces  a  very  slight  turbidity 
in  the  original  filtrate.    Even  in  16  hours  no  precipitate  is  depositea. 

The  Steinbuhl-yellow  consists,  therefore,  of  chromic  acid,  lime,  and 
potash]  when  stirred  for  a  short  time  with  cold  water,  it  parts  with 
chromate  of  lime. 

*  FtroBi  the  Load.  Chsmieal  Gaietto,  No.  409. 

Vol.  xmXr— TuBD  Siuis.— No.  S.— Fkbbuabt,  1860.  IS 
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The  poisonous  qualities  of  chromic  acid  and  its  soluble  salts,  and  tlie 
circumstances  that  the  color  parts  with  perceptible,  although  not  large 
quantities  of  chromic  acid  to  cold  water,  render  the  SteinbQhl-jellow 
an  extremely  dangerous  coloring  matter,  the  employment  of  which  in 
confectionery  and  similar  trades  must  not  be  thought  of. — MonatsblaU 
de%  Gretoerbe-  Verein9  zu  Kdln^  May,  1859 ;  Polytechnie  OentraJblatL 
1859,  p.  973. 


96  feet. 

16    •*    10  incbcf. 


For  tbe  Joomal  of  the  Fnnklin  IiiBtitate. 

Particulars  of  the  Steamer  Seth  Orosvenor. 

Hull  built  by  Henry  Steers.  Machinery  by  Allaire  "Works,  New 
York.  Superintended  by  Charles  H.  Haswell.  Intended  service, 
Coast  of  Africa.  Built  by  the  New  York  State  Colonization  Society, 
to  run  from  Monrovia  to  Cape  Mount. 

HuiL.— 

Length  on  deck,  •  .  • 

Breadth  of  beam,  molded,  .  • 

Frames— 7  ins.  by  3  ins.,  and  16  ins.  apart  from  centres. 

Bulkheads— one. 

Keel,  .  .  .4  ins. 

Depth  of  hold  to  spar  deck, 

Length  of  engine  spacot        •  .      87  by  6  ft. 

Draft  of  water,  . 

Tonnage,        .  .  •  68. 

Area  of  immersed  section  at  load  draft  of  8  ft.,      39  sq.fl. 

Masts — two.    Rig — Schooner. 

Emoivi. — Steeple. 

Diameter  of  cylinder,  .  •  .28  inches 

Length  of  stroke,      •  •  .3  feet. 

BoiLKB.— One — Return  tubular. 


6    « 

3    ^ 


Length  of  boiler. 

. 

. 

12  feet 

S  inches 

Broadth        ^ 

• 

• 

6 

M 

9      •• 

Height          **    exclusive  of  steam  chests, 

. 

6 

M 

10     « 

Number  of  furnaces. 

• 

. '    one. 

Breadth            " 

. 

a 

6 

M 

Length  of  grate  bars. 

. 

• 

4 

« 

6      « 

Area  of  grate  surface,           • 

• 

22-6  sq.  ft. 

Number  of  tubes,      . 

. 

36. 

Internal  diameter  of  tubes, 

30  of  4 

ins.  and  6  of  3  ins. 

Length  of  tubes, 

. 

. 

9 

M 

Lower  flues, 

a 

4. 

Diameter  of  flues,                 { 

2of  8j 

ins.  and  2  of  15  ins. 

Area  of  flues, 

. 

453  sq.  ins. 

«         tubes, 

. 

367     " 

**        chimney,      . 

• 

530     «< 

Heating  surface. 

• 

540  sq.ft. 

Diameter  of  steam  chimney, 

• 

. 

2 

a 

2      *> 

Height 

• 

. 

5 

u 

Diameter  of  smoke  pipe, 

. 

. 

28      « 

Height                   " 

* 

. 

24 

4t 

Consumption  of  coal  per  day, 

• 

4K  tons. 

Pavbu  Wh»ils. — 

Diameter,  over  boards. 

. 

. 

13  feet 

6  inches. 

Length  of  blades,      • 

• 

• 

8 

M 

• 

Depth           ** 

• 

• 

16     * 

Number        *• 

. 

.       14. 

Eemarha. — One  independent  steam,  fire,  and  bilge  pomp.    C.  H.  H. 
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forwaid,  8  feet,  tft, 
260. 


135  feet. 
86    " 


8  feet    6  inches. 
10    « 


34  inchee. 
2  feet    6     ** 


Vor  the  JoiimAl  of  the  ThuiUin  Inetttate. 

Particulars  of  the  Steamer  New  London* 

'   Hull  built  by  Geo.  Greenman  &  Co.,  Mystick  Comer.     Machinery 
by  C.  H.  Delamater,  New  York.  Owners,  "New  London  Propeller  Co. 

Hull. — 

Length  on  deck,  •  • 

Bremdth  of  beam,  molded,  •  • 

Fimmee — molded,  12  ins. — sided,  8  and  9  ins. — apart  at 

centres,  24  ins. 
Depth  of  hold. 
Draft  of  water, 
Tonnage,        •  • 

Masts,  three — Rig,  schooner. 

EsoiVKS. — Vertical  direct 

Diameter  of  cylinder,  • 

Length  of  stroke, 
Cut-off— one-third. 

Bonsm^— One— Return  tabular. 

Length  of  boiler,  •  •  • 

Breadth        <*  . 

Height         "      exclasive  of  steam  chimney, 

Number  of  furnaces,  .  2. 

Breadth  **  .  . 

Length  of  grate  bars,  . 

Number  of  flues,  aboYe,  16— below,  10. 

IntemU  diameter  of  flu..,  J  ^^^'^  g  ^^  ^  j  j^^^^  ^  ,  '^^ 

Length  of  fine.,  j  J^;;     '  .  *  .  " 

Diameter  of  smoke  pipe, 

PsopiLLBa.— 

Diameter  of  screw,  • 

Length  **  .  •  . 

Pitch  «... 

Number  of  blades,     .  .  .4. 

BemarkB. — One  independent  steam,  fire,  and  bilge  pump.     Date 
of  trial,  November,  1859.  C.  H.  H. 


18  feet. 
8    " 
8     « 

8     « 
7    « 


12  •* 
9  « 
8     •* 


8  inches. 
8    « 

3    « 


8  " 

16  " 

10  « 

8  •« 


9  feet 

1    "      6  inches. 
17    •« 


Mesistance  to  Shot  of  Iron  and  Steel  Plates.* 

A  series  of  experimental  trials  have  been  carried  on  during  the  past 
month  at  Portsmouth,  with  a  view  of  ascertaining  the  amount  of  resist- 
ance offered  by  iron  and  steel  plates  of  various  manufactures  when 
opposed  to  heavy  ordnance  at  a  short  range.  The  trials  had  reference 
to  the  future  coating  of  the  steam  ram  now  in  progress  of  construction. 
The  practice  has  been  carried  on  from  the  Stork  gunboat,  tender  to 
Her  Majesty's  ship  Excellent^  gunnery  ship  in  Portsmouth  harbor, 
both  from  a  82  pounder  and  a  95  cwt.  gun,  the  latter  throwing  a  solid 
68  lb.  shot,  with  16  lb.  charge  of  powder ;  the  distance  of  ranse  200 
yards.  At  this  distance  the  results  of  the  experiments  have  demon- 
strated that  no  iron  or  steel  plate  that  has  yet  been  manufactured  can 
withstand  the  solid  shot  from  the  95  cwt.  at  a  short  range.  The  first 
shot  would  not  penetrate  through  the  iron  plate,  but  it  would  fracture 

•  From  the  Loud.  dr.  Sng.  and  Arcb.  Joornsl.  S^t.,  18M. 
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it,  and  on  three  or  four  striking  the  plate  in  the  same  place,  or  in  tlie 
immediate  neighhorliood,  it  would  he  smashed  to  pieces.  As  the  results 
of  the  trial  affected  the  steel  plates,  it  proved  that  a  steel-clothed  ship 
could  be  far  more  easily  destroyed  than  a  wooden-sided  one,  and  that 
on  the  smashing  in  of  one  of  the  steel  plates  the  destmction  of  life  on 
the  armed  ship's  decks,  supposing  the  broken  plate  to  be  driven  through 
the  ship's  side,  would  be  terrible,  from  the  spread  of  the  splintered 
material.  At  from  600  to  800  yards  iron-clothed  ships  wonld  be  in 
comparative  safety  from  the  effects  of  an  enemy's  broadside,  but  the 
.effects  of  concentrated  firing  have  yet  to  be  ascertained  on  the  sides  of 
an  iron  or  steel-clothed  ship,  and  account  also  must  be  taken  of  the 
damage  the  wood-work  forming  the  inner  sides  of  such  a  ship  would 
receive  from  the  driving  in  of  the  broken  plates,  and  which,  as  far  as 
the  present  experiments  have  illustrated,  would  appear  to  prove  that 
an  iron  or  steel-clad  ship,  on  receiving  a  concentrated  broadside  from 
a  frigate,  armed  in  a  similar  manner  to  the  Merzey^  and  struck  near 
her  water-line,  must  sink  then  and  there,  with  her  armor  on  her  back. 


forward,  9  feet  6  ini-^aft, 

300. 


180  feet 
31    " 


9  « 
16  " 
10    •« 


36  inches. 
3  feet     6    *" 


For  the  Journal  of  the  Franklin  Inftitnte. 

JParticulars  of  the  Steamer  Florida. 

Hull  built  by  E.  S.  Whitlock.      Machinery  by  C.  H.  Delamater, 
New  York.     Owners,  0.  Nelson  &  Co. 

HULL< — 

Length  on  deck,  •  • 

Breadth  of  beam  (molded),  • 

Frames — molded,  12  ins.— aided  14  ins« — apart  at 
centres,  26  ins. 

Depth  of  hold,  • 

**  to  spar  deck, 

Draft  of  water. 

Tonnage, 

Masts,  two — Rig,  schooner. 
Ehgink. — Vertical  direct. 

Diameter  of  cylinder,  • 

Length  of  stroke,  • 

C  ut-ofT — one-third. 
BoiLSB. — One—Return  flae. 

Length  of  boiler,  •  . 

Breadth      "' 

Height        ''        exclasive  of  steam  chimney. 

Number  of  furnaces,  • 

Breadth  " 

Length  of  grate  bars, 

Plumber  of  flues,  above,  20 — below,   10. 

Internal  diameter  of  flues,  il^?"^' o    noi  •       o'r 

'  (  below,  8  of  13 j^  ins.,  2  of 

Length  of  flues,  above,  16  ft.  2  ins. — below,        •       10 

Diameter  of  smoke  pipe,  .  •  3 

FBOPELI.SB. — 

Diameter  of  screw,  •  ...  10  feet. 

Length  **  •  .  .  3     «      6  inches. 

Pitch  «  .  ,  .  18  '«« 

Number  of  blades,  •  .  4. 

JRemarki. — One  independent  steam,  fire,  and  bilge  pump.    Date  of 
trial,  October,  1869.  0.  H.  H. 


24  feet. 

10 

11 


2. 


4 
7 


M 
M 

M 
M 


6  inches. 
10    ** 


u 
tt 


6 
6 

6 
20 

8 
11 


M 

M 

M 
« 
M 
(I 
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Particulari  of  the  Steamer  Daylight. 

Hull  buflt  by  Samuel  Sneden.     Machinery  by  C.  H.  Delamater, 
New  York.     Intended  service,  New  York  to  Providence. 

Length  on  deck,  . 

Breadth  of  beam. 

Frames — molded,  14  tns« — sided,  8  ins. — apart  from  cen- 
tres, 34  ins. 
Depth  of  hold  to  spar  deck,  •  • 

Draft  of  water,  forward,  1 1  feet,  aft,  • 

Tonnage,  •  •  460. 

Area  of  immersed  section  at  load  draft  of  12  ft.,  300  sq.  ft. 
Masts,  three.    Rig,  schooner. 

EsoiNU.— Vibrating  lever  (Ericsson's). 


170  feet. 
29    "      8  inches. 


10    « 
13    «' 


Diameter  of  cylinder, 

. 

• 

. 

40  inches. 

Length  of  stroke,      • 

• 

• 

2  feet 

BoiLiBS. — Two— Horizontal  tabular. 

Length  of  boilers,     . 

. 

. 

18  feet. 

Breadth          *' 

. 

• 

a 

7 

«« 

6  inches. 

Height           '*      ezcIusiTe  of  steam 

chimney. 

• 

7 

tf 

6 

M 

Number  of  furnaces. 

a 

. 

one 

each. 

Breadth            «* 

. 

4 

II 

4 

II 

Length  of  grate  bars. 

. 

• 

. 

6 

M 

3 

M 

Number  of  tubes,  above. 

• 

63. 

**            flues,  below. 

• 

• 

6. 

Internal  diameter  of  tubes, 

,  above, 

a 

4- 

II 

"                   flues, 

below. 

• 

a 

1 

II 

2 

11 

Length  of  tubes,  above, 

. 

14 

M 

10 

II 

**            flues,  below. 

. 

• 

a 

8 

l< 

2 

<l 

Heating  surface. 

2600 

sq.ft. 

Diameter  of  smoke  pipes, 

• 

• 

. 

3 

U 

Height 

. 

30 

II 

PROPILLKRS. — 

Diameter  of  screw. 

. 

. 

. 

11 

feet 

4  inches. 

Length             *' 

• 

2 

M 

Pitch 

. 

• 

• 

19 

II 

Number  of  blades,    . 

. 

4. 

Remarks* — One  independent  steam,  fire,  and  bilge  pump.    Date  of 
trial,  November,  1869.  C.  H.  H. 
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Proceedings  of  the  Stated  Monthly  Meeting^  January  19,  1860. 

John  G.  Oresson,  President,  in  the  chair. 

John  Agnew,  Vice-President. 

Isaac  B.  (Jarrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved, 

A  letter  was  read  from  6.  Rush  Smith,  Esq.,  Pennsylvania  Legis- 
lature, Harrisburgh,  Penna. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  the 
Zoolorical  Society,  the  Institute  of  Actuaries,  and  P.  Lutley  Sclater, 
£sq.,  London;  the  Royal  Cornwall  Polytechnic  Society,  Falmouth,  and 
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the  Literary  and  Philosophical  Society,  Liverpool,  England ;  the  Oes- 
terreichischen  Ingeniaer-Verienes,  and  the  Qeologischen  Reichsanstalt, 
Wien,  Austria ;  L.  A.  Huguet-Latonr,  Esq.,  Montreal,  Canada ;  the 
N.  0.  School  of  Medicine,  New  Orleans,  La«;  the  Cooper  Union  for  the 
Advancement  of  Science  and  Art,  City  of  New  York;  Messrs.  A.  B. 
and  E.  Latta,  Cincinnati,  Ohio ;  G.  Rush  Smith,  Esq.,  Pennsylvania 
Legislature,  Harrisburgh,  Pa. ;  and  from  the  American  Philosophical 
Society,  and  Professors  B.  Howard  Band,  John  C.  Cresson,  and  John 
¥.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  December,  and  his  annual  statement  for  1859,  were  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Listitute  f  10)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  were  duly  elected. 

John  M.  Gries,  Esq.,  from  the  Board  of  Managers,  read  the  report 
made  to  the  Board  at  their  last  meeting  by  a  special  committee  ap- 
pointed by  them,  to  inquire  into  and  report  on  the  financial  state  of 
the  Listitute. 

On  motion,  the  report  was  referred  to  the  new  Board  of  Managers, 
elected  this  evening,  with  a  request  that  they  take  an  early  action  on  it. 

The  Tellers  of  the  Annual  Election  for  Officers,  Managers,  and  Audi- 
tors, for  the  ensuing  year,  reported  the  result,  when  the  President  de- 
clared the  following  gentlemen  duly  elected : — 

John  C.  Cressoo,  Pretident. 

John  Agnew,  1  y.     p_^ j^.t- 

Matthiu  W.  Baldwin,  J  ^"*  rwwdenU. 

Iiaae  B.  Garrignet,  Recording  Secraiarj. 
Frederick  Fralej,  Correeponding  Beeretaiy* 
John  F.  Fraxer,  Treaeurer. 

MANAGERS, 

Thomaa  J.  Wejgandt, 
Joseph  J.  Barrae, 
George  Erety, 
Evans  Rogers, 
Robert  Cornelias, 
William  Sellers, 
James  H.  Bryson, 
John  M.  Gries, 

AUDITORS. 
Samuel  Mason,  James  H.  Cresson, 

Samuel  B.  Finch. 

At  a  meeting  of  the  Board  of  Managers,  held  January  19thy  1860, 
the  following  officers  were  elected  for  the  ensuing  year. — 

William  Sellers,  Chairman. 

Isaac  S.  Williams,  \  p^^.,^ 
James  H.  Biyson,  /  Curatow. 

J.  Daniels,  of  No.  806  Market  Street,  exhibited  his  Plantarium  or 


Samuel  V.  Merrick, 
Thomas  Fletcher, 
Edwin  Greble, 
Thomas  S.  Stewart, 
Alan  Wood, 
John  E.  Addicks, 
Isaac  8.  Williams, 
George  W.  Conanoe, 


James  Dougherty, 
George  Whitney, 
Edward  P.  Easiwick* 
Washington  Jones, 
William  Harris, 
John  £.  Wootten, 
Joseph  Hutchinson, 
Joeeph  W.  Moore. 
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plant  ease,  which  is  claimed  to  possess  advantages  over  the  Waltonian 
case,  as: — Facility  of  access  from  the  top  or  the  back,  giving  the  ope* 
rater  a  better  chance  to  handle  and  arrange  the  plants,  or  to  remove 
the  trav.  It  is  so  made  as  to  be  increased  in  capacity  if  required.  The 
top  is  formed  of  glass  plates,  which  can  be  moved  so  as  to  give  an  open- 
ing at  the  apex  for  the  escape  of  moisture,  should  it  be  in  excess.  The 
heating  apparatus  is  a  galvanized  iron  tank  containing  water,  under 
vhich  the  alcohol  lamp  is  placed.  By  filling  the  tank  with  hot  water, 
morning  and  evening,  the  lamp  mav  be  entirely  dispensed  with. 

The  Skaters'  Club  of  the  City  of  Philadelphia,  sent  for  the  inspec* 
tion  of  the  meeting,  samples  of  the  skates  manufactured  in  this  city, 
as  well  as  one  imported  from  Prussia.  One  pair,  by  W.  Bushnell,  of 
beautiful  appearance  and  finish,  was  exhibited  at  the  Paris  Exhibition 
and  obtained  the  award.  Another,  by  Clarenbach  &;  Herder,  not  so 
ornamental,  but  equally  well  finished  and  propojrtioned,  with  others  of 
lighter  make,  intended  for  female  use,  were  in  the  lot.  Also,  a  skat- 
ing boot  with  a  sock  over  it,  intended  to  keep  the  foot  warm.  All  the 
skates  of  American  make,  had  a  simple  and  efficient  way  of  securing 
the  heel  of  the  skate  to  the  foot.  A  T  shaped  piece  projects  from  the 
centre  of  the  heel  of  the  skate,  which,  by  placing  the  skate  at  right 
angles  to  the  foot,  can  be  passed  through  an  oval  hole  cut  through  a 
metal  plate  which  is  secured  to  the  heel  of  the  boot ;  then,  by  turning 
the  skate  until  its  direction  coincides  with  that  of  the  foot,  the  shoul- 
ders of  the  piece  catch  under  the  plate  and  clamp  the  two  together, 
securing  the  part  most  liable  to  get  loose  when  fastened  in  the  ordinary 
way  by  straps  and  buckles. 

A.  C.  Jones,  in  bringing  before  the  meeting  bis  ^^  self-tightening 
joint,"  stated  that  with  the  exception  of  metallic  surfaces,  all  joints  in 
use  depended  on  the  ridged  end-surfaces  of  the  pipes  compressing  the 
interposed  material,  by  screw  bolts  or  other  mechanical  means;  and, 
as  is  well  known,  such  joints  usually  become  leaky  or  "  blown  out." 
In  long  lines  of  steam  pipe,  such  as  may  be  seen  in  factories  and  stem- 
wheel  steamboats,  when  the  supports  of  the  pipe  yield  by  settling,  the 
joints  either  leak,  or  the  pipe  becomes  fractured,  and  loss  of  lives  has 
resulted  from  the  sudden  escape  of  steam ;  also  detention  and  expense 
to  repair.  In  introducing  the  self-tightening  principle,  the  patent  will 
cover  a  new  and  large  field,  and  supplies  a  want  long  felt  for  a  joint 
which  is  unlimited  in  size  and  pressure,  has  a  limited  amount  of  move- 
ment at  the  connexion  without  impairing  its  tightness,  and  can  be 
quickly  connected  or  disconnected. 

A  steam-pipe  joint  (or  any  other)  can  be  made  cheaper  and  neater 
than  the  flanched  one,  and,  for  long  lines,  it  dispenses  with  the  use  of 
staffing-boxes,  and  avoids  the  strain  from  expansion  and  contraction,  so 
injurious  to  other  joints.  If  the  pipes  get  out  of  line,  the^  will  be 
neither  fractured  nor  leak,  and  may  be  adjusted  simply  by  raising  the 
pipe  in  line. 

In  the  ''union"  or  screw  coupling,  the  constant  tightening  compresses 
the  lead  or  elastic  material  so  much,  as  in  time,  to  reduce  the  passage 
to  a  small  size ;  with  the  self-tightening  joint,  the  bore  remains  the 
same,  and  the  joint  continues  tight  without  the  use  of  a  wrench. 
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In  laying  water  pipe  in  the  street,  the  operation  is  tedious  and  very 
expensive  ;  and,  if  a  heavy  rain  sets  in  before  the  joints  are  run,  the 
work  has  to  be  done  over  again,  leaving  open  trenches  to  the  detriment 
of  the  public. 

If  a  branch  is  to  be  inserted,  the  main  pipe  has  to  be  cut  in  two 
places,  a  slow  operation  in  a  trench. 

With  the  self-tightening  joint,  a  narrower  trench  will  suffice,  and 
the  pipes  can  be  laid  in  wet  or  dry  weather,  nearly  as  fast  as  they  can 
be  handled  and  placed  in  line ;  if  a  branch  is  to  be  put  in,  two  con- 
tiguous pipes  can  be  removed  without  injury  (to  be  used  again),  and 
the  branch  speedily  inserted. 

The  fire-hose  coupling  shown  is  self-acting ;  it  locks  itself  simply  by 
pressing  the  male  into  the  female,  making  a  safe  union,  and  the  water 
pressure  makes  its  own  joint ;  it  is  uncoupled  without  any  tools,  by  a 
finger  and  thumb  raising  one  pawl  or  clamp. 

It  was  intended,  if  the  weather  had  been  cold  enough,  to  show  this 
coupling  to  the  meeting  in  a  frozen  state,  to  prove  the  ease  with  which 
it  could  be  opened  when  there  was  solid  ice  inside  and  around  it,  a  test 
which  it  has  been  submitted  to  many  times  without  injury  during  the 
coldest  weather;  and  uncoupled  in  the  open  oir,  with  one  finger  and 
thumb,  without  tools  of  any  kind  except  a  small  block  of  wood  to  break 
the  mass  of  ice. 

Its  rounding  form  (independent  of  its  compressive  strength)  would 
prevent  any  road  wheels  remaining  on  it  for  an  instant,  to  crush  it.  Its 
whole  surface  is  smooth,  presenting  no  sharp  angles  to  injure  hose  in 
contact  with  it.  It  will  pass  through  a  smaller  hole  than  a  screw  coup- 
ling of  the  same  bore. 

The  male  of  one  coupling  has  been  dragged  at  a  fast  trot  behind  a 
City  passenger  car  (twice)  for  four  squares,  bumping  over  the  cobble 
stones,  and  its  appearance  shows  the  hard  usage  it  has  been  subjected 
to ;  yet  it  is  water-tight  and  serviceable  yet.  This  is  a  test  which  no 
ether  plan  of  coupling  could  endure  without  being  ruined.  It  has  been 
submitted  to  the  ordeals  of  pressure,  mud,  falls,  &c.,  and  the  result  is 
that  it  has  wearing  qualities  which  cannot  be  exceeded. 

A  fire  occurring  in  the  upper  part  of  a  factory,  owing  to  the  opera- 
tives not  understanding  how  to  connect  the  screw  couplings  of  the  hose, 
got  so  much  headway  that  J7 5,000  worth  of  property  was  destroyed; 
children,  under  the  age  of  five  years,  after  a  few  minutes  instruction, 
have  coupled  a  larger  sized  hose  coupling  than  is  necessary  for  build- 
ings. The  tremor  on  railroads  will  loosen  any  form  of  screw  coupling 
after  it  has  been  a  short  time  in  use,  and  sometimes  a  loss  of  water  in 
the  tank  is  the  consequence.  The  improved  self-acting  coupling  incurs 
no  risk  of  this  kind,  and  is  more  quickly  connected  or  disconnected. 

All  are  familiar  with  the  perplexity  of  servants  in  coupling  and  un- 
coupling the  wash-pave  hose,  and  the  leaky  joints  from  the  loss  of  the 
".shers,  or  injury  to  the  end  of  the  male ;  the  improved  coupling  has 

loose  parts  to  get  lost  or  to  be  injured  by  the  usual  wear.    Their 

It  will  be  about  the  same  as  the  screw.     The  inventor,  after  many 

periments,  brings  forward  this  new  joint,  and  it  will  be  still  further 

ted  bv  a  Committee  of  the  Institute. 
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COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  B.  S.  Long* 9  Salinometer  due. 

The  C<NDmittee  on  Science  and  the  Arts  conetitoted  by  the  Franklin  Institute  of.  the 
State  of  PennsylTania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
Ibr  examination — **An  Improved  Marine  Salinometer  Case  for  Steam  Boilers,"  invent- 
ed bj  B«  H.  Long,  of  Philadelphia,  Pennsylvania, 

Bbport  : — That  the  ordinary  Salinometer  Case,  consists  simply  of 
a  tabe  communicating  with  the  boiler,  and  containing  the  hydrometer 
— ^the  commnnication  with  the  boiler  being  made  by  means  of  a  pipe 
which  passes  from  the  bottom  of  the  case  to  below  the  lowest  water- 
level  of  the  boiler,  and  provided  with  a  stop-cock,  which,  when  turned, 
permits  the  pressure  of  steam  in  the  boiler  to  force  the  water  up  in  the 
case,  and  float  the  hydrometer.  But  the  ebullition  in  the  case,  produced 
by  the  escape  of  the  steam  under  a  reduced  pressure,  throws  a  great  deal 
of  hot  water  out  of  the  instrument,  and  subjects  the  observer  to  the 
danger  of  being  scalded,  and  at  the  same  time  causes  such  violent  os- 
dllations  as  to  risk  the  safety  of  the  hydrometer,  and  prevent  its  being 
read  until  the  stop-cock  is  closed,  when  very  frequently  there  will  not 
be  found  enough  water  in  the  instrument  to  float  the  hydrometer. — 
The  annoyances  and  tediousness  of  the  instrument  as  ordinarily  con- 
structed, therefore,  offer  strong  inducements  to  the  persons  charged 
with  the  care  of  the  engine,  to  neglect  the  duty  of  reading  it.  The 
improvement  of  Mr.  Long  (which  is  well  shown  in  the  appended  descrip- 
tion) consists  in  adding  to  the  ordinary  Salinometer  Case  another  tube 
connected  with  it  at  the  bottom.  This  supply-tube  is  connected  with 
the  boiler  by  means  of  a  pipe  which  passes  from  below  the  water-line 
of  the  boiler  through  the  bottom  and  along  the  axis  of  the  supply-tube 
to  a  point  near  its  top,  where  it  opens  into  the  supply-tube  by  means 
of  a  number  of  vertical  slits.  The  main  tube,  in  which  the  hydrometer 
floats,  is  not  connected  with  the  boiler,  but  has  a  waste-pipe  by  which 
any  escape  of  water  may  be  carried  off;  and  proper  supports  for  a  ther- 
mometer.. 

Now  when,  by  turning  the  stop-cock,  the  water  is  forced  from  the 
boiler  into  the  supply  tube,  it  is  thrown,  not  upwards,  but  against  the 
side  of  the  tube,  owing  to  the  mode  of  its  escape.  The  steam  which  ac- 
companies it,  is  separated  and  escapes  through  openings  in  the  cover, 
and  the  water  falling  to  the  bottom  passes  through  the  tube  of  commu- 
nication and  rises  to  the  same  level  in  the  Salinometer  tube,  in  which, 
the  hydrometer  floats  tranquilly,  and  may  therefore  be  read  speedily 
and  accurately.  By  means  of  the  waste-pipe,  a  current  may  be  kept 
passing  through  the  instrument,  which  is  thus  always  in  action,  and 
may  be  read  by  the  engineer  at  a  glance,  as  he  passes  in  the  perform- 
ance of  his  other  duties. 

The  Committee  believe  the  modification  thus  proposed,  to  be  a  sim- 
ple and  effective  mode  of  inducing  a  more  general  and  punctual  use  of 
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this  valuable  f;auge,  which   ought  not  to  be  neglected  on  anj  boilers 
using  Bait  water;  and  they  therefore  commend  it  to  the  notice  of  all  en- 
gaged in  the  manufacture  and  managemeDt  of  such  boilers. 
By  order  of  the  Committee, 
Philadelphia,  January  12,  1860.  Wm.  Hauixtoit,  Aetuajy. 

Deteription  by  the  Inventor. 
ThJB  improvement  consiBta  in  attaching 
the  cylinder  A  to  the  cylinder  b,  having  a 
communication  C,  as  a  means  of  safety  to 
the  hydrometer,  perfect  accuracy  in  testing 
the  density  of  water,  and  insuring  the  engi- 
neer against  danger  from  scalding,  &c. 

The  cylinder  or  other  shaped  vessel  A,  ig 
connected  with  the  boiler  by  the  pipe  and 
stop-cock  a,  the  pipe  a  being  cloBcd  at  the 
top  and  having  openings  on  the  side  near 
the  top,  E  s. 
^  The  water  coming  from  the  boiler  and  pass* 

ing  the  stop-cock  a,  makes  its  exit  tbroagh 
the  openings  E  E:  at  this  point  the  steam  'a 
liberated  from  the  water  and  escapes  through 
the  openings  f  f.  The  water  falls  into  tie 
cylinder  A,  passes  throngh  the  opening  o, 
and  rises  to  the  water  level  s  s  s  b  in  both 
cylinders;  d  is  an  overflow  pipe  to  carry  off 
the  surplus  water,  and  to  keep  up  a  sufGcient 
current  to  maintain  the  water  to  be  tested, 
at  the  required  temperature.  By  turning 
the  stop-cock  e,  both  cylinders  can  be  dis- 
charged. T  is  a  thermometer  fitting  in  a  slide. 
X  is  the  hydrometer.  K  is  the  cover  for  clos- 
ing the  case  when  not  in  use.  i  is  a  bracket 
for  securing  the  instrument  to  the  boiler, 
bulkhead,  or  other  suitable  place. 

This  instrument  affords  a  ready  means  of 
drawing  water  from  a  steam  boiler  under 
any  pressure  and  temperature,  without  ebul- 
lition in  the  cylinder  b  or  oscillation  to  the 
hydrometer. 


The  Scientific  American. 

Hon.  Judge  Mason,  of  Iowa,  who  made  himself  so  popular  with  the 

inventors  of  the  country  while  he  held  the  office  of  Commissioner  of 

Patents,  has,  we  learn,  associated  himself  with  Mnnn  &  Co.,  at  the 

Scientific  American  Office,  New  York. 
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CIVIL  ENGINEERING. 


TruMlaiad  fox  the  Journal  of  the  Franklin  Inititnto. 

2%e  Sewerage  of  Algiers.   By  M.  Fiarron  db  Mondbsir,  Eng. 
^  {des  Ponte  et  Chaussees.) 

INTRODUCTION, 

In  presenting '  a  description  of  the  drainage  works  of  Algiers  for 
publication  in  the  ^^Annales  des  Pants  et  Chauss^es^'*  I  thought  it  might 
be  favorably  received  by  the  administration  of  Public  Works,  who  can- 
not fail  to  take  a  lively  interest  in  the  work  done  in  Algiers  by  the  en- 
gineers whom  they  have  sent  to  this  colony. 

I  supposed,  moreover,  that  this  account  might  be  read  with  some 
interest  by  the  Engineers  of  the  Corps,  not  so  much  on  account  of 
the  importance  of  the  works,  (for  France,  and  Paris  especially,  has 
the  same  kind  on  a  much  larger  scale,)  as  that  they  were  executed  in 
a  country  but  little  known,  and  upon  whose  progress  France  keeps  a 
watchful  eye. 

Alignement. — The  sewerage  of  the  enclosure  of  Algiers  was  designed 
and  executed  principally  for  the  purpose  of  freeing  the  harbor  from 
the  foul  products  of  the  drains  of  the  city.  A  summit  level  canal  is 
Bubstituted  for  the  ancient  canals,  which,  lying  perpendicular  to  the 
Bhore,  and  emptying  directly  into  the  harbor,  occasioned  more  or  less 
injury;  while  it  answers  as  a  substitute,  it,  at  the  same  time,  insures  a 
health&l  condition  of  the  city. 

On  an  inspection  of  the  Plan  of  Algiers,  (PI.  I,  Fig.  1.)  it  will  be 
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seen  that  a  surface  of  360'6  acres,  comprised  between  the  new  fortifi- 
cations, is  composed  of  two  principal  basins  separated  by  the  line  ABC, 
to  wit : 

Basin  north  of  summit  ridge,  a  b  c,  whose  sewers  discharge  oatside 

of  the  harbor,  .  .  .  103-7  acres. 

The  south  basin,  whose  sewers  emptied  directly  into  the  harbor 

before  the  constroction  of  the  canal,     .  .  256*9     ** 


ToUl,  360*6     " 

The  harbor  receives  also  the  products  of  the  enter  basin  of  the  Ti- 
Toli  Ravine,  which  passes  under  the  fortification,  and  traverses  the 
Eaubourg  Bab-Azoun ;  the  surface  of  this  outer  basin  is  54*3  acres. 

The  main  object  was  to  free  the  harbor  from  the  products  of  a  total 
surface  of  311*2  acres,  and  to  attain  this  end,  three  principal  branches 
were  designed  and  executed;  these  combined|  constitute  the  drainage 
of  the  enclosure  of  Algiers. 

These  three  branches  have  their  origin  at  the  government  square. 
The  first,  that  of  the  Marine,  follows  the  street  bearing  its  name  through- 
out its  length,  passes  under  the  gate  of  France,  and  empties  oatside  the 
harbor,  west  of  the  Jetty  Gheriddin. 

The  second,  that  of  Bab-el-Oaed,  follows  the  street  of  its  name  through- 
out its  length,  and  empties  into  the  sea  back  of  ^^Fort  Neuf "  to  tiie 
west  of  the  Marine  Branch,  and,  consequently,  outside  the  harbor. 

The  third,  that  of  Bab-Azoun,  follows,  throughout  their  length,  the 
streets  Bab-Azoun,  and  of  the  Faubourg  Bab-Azoun,  and  discharges 
into  the  sea  outside  the  South  Jetty  now  in  construction. 

The  length  of  these  three  branches,  is 

Branch  of  the  Marine,  •  .  .  1033  feet  « 

«•  "    Bab-el-Oued,  •  .  1946  « 

«<  «<    Bab-Azoan,      .  .  •  4944  «« 

Total,  7922  •< 

The  basin  of  the  Marine  Branch  compriset  an  area  of         .  14-8  acres. 

That  of  the  branch  Bab-el-Oued,  **  •'        .  •        83-9     ** 

••  •*       Bab-Asottn»  «*  "  •  879-1     " 

ToUl,  377-8     * 

At  the  present  time  there  remains  but  a  surface  of  37  acres,  whose 
product  is  delivered  directly  outside  of  the  harbor.  The  product  of 
69  acres  is  now  delivered  into  the  branch  Bab-el-Oued. 

It  is  apparent  that  the  branch  Bab-Azoun  is,  by  far,  the  most  im- 
portant in  respect  to  its  length  and  extent  of  basin. 

Sewerage  established  according  to  the  Free  System, 

Before  continuing  this  description,  it  is  proper  to  state,  that  the 
sewerage  of  Algiers  is  designed,  as  those  of  London  and  other  cities 
in  England,  to  carry  away,  not  only  the  rain  and  house  waters,  bat 
also  all  the  stercoraceous  matter  of  the  city,  and  it  is,  moreover,  to  have 
placed  within  the  galleries,  upon  cast  iron  brackets,  pipes  for  the  distri- 
Dution  of  the  water  to  the  lower  parts  of  the  city.    These  dispositions 
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contemplated  in  the  project  have  occasioned  objections  on  the  part  of 
the  General  Council  of  '^ Fonts  et  Chanss6es." 

Discussion  of  the  ^*Free  System" 

Questions  bearing  closely  upon  the  public  health,  afford  a  peculiar 
interest,  and  I  thought  it  would  be  well  to  present  a  summary  of  the 
objections  made  by  the  Council  General  of  "Fonts  et  Chaussees," 
and  to  state  the  reasons  which  determined  the  War  Department  to 
uphold  the  intention  of  the  project. 

The  Council  General  of  "Fonts  et  Chauss6es"  have  declared  against 
a  system  which  involves  the  reception  of  stercoraceous  matter  into 
the  public  sewers,  a  system  which  we  shall  hereafter  briefly  designate 
as  the  free  system.  Its  inconveniences  were  pointed  out  in  the  report 
of  M.  Inspector  Darcy,*  the  main  features  of  which  were 

On  the  one  hand,  that  it  occasions  deleterious  effluvia,  existing  con« 
stantly  in  the  sewers,  which  escape  through  the  water  inlets,  and  some 
of  the  pipes,  and  so  compromise  the  public  health ;  and,  on  the  other 
hand,  it  is  held  to  be  a  voluntary  deprivation  of  a  source  of  very 
precious  compost. 

In  support  of  this  opinion  the  report  cites  the  inconvenience  ex- 
perienced in  London,  Brussels,  and  Liege,  and  the  opinions  of  divers 
English  and  Belgian  engineers  upon  this  subject. 

The  General  Council  would  not  approve  of  placing  conduit  pipes  in 
the  interior  of  a  sewer  established  under  such  conditions,  that  is  to 
say,  in  a  canal  designed  to  become  the  general  privy  of  the  city  of  Air 
giersj  a  hot-bed  of  infection  which  could  not  be  traversed  without  dan- 
ger. 

He  concludes  that  none  but  the  rain  and  house  waters  should  be 
admitted  into  the  sewers,  and  that  the  perfected  processes  for  clearing 
night  soil,  practised  in  Paris,  should  be  applied  to  Algiers.  This,  it 
appears,  was  to  place  the  city  of  Algiers  in  the  condition  of  Faris,  and 
other  great  cities  of  France,  in  the  matter  of  sanatory  works. 

Not  only  would  these  novel  dispositions  change  the  whole  economy 
of  the  projects  of  the  sewerage,  but  their  application  would  have  com- 
pletely destroyed  the  usages  which  existed  in  Algiers  long  before  the 
conquest.  In  fact,  excepting  some  new  streets  of  the  Faubourg  Bab- 
Azoun,  every  street  and  every  alley  is  furnished  with  a  public  sewer, 
which  receives  the  night  soil  of  the  neighboring  houses.  The  prohibi- 
tion of  the  entry  of  these  matters,  is  the  prohibition  of  any  sewer  in 
the  city,  since  the  sewer  of  the  enclosures  receives  nearly  all  of  them. 

It  would  then  be  necessary  to  construct  vaults  under  all  the  houses, 
and  to  prevent  their  communication  with  the  public  sewer. 

Without  speaking  of  the  administrative  and  practical  difficulties  at- 
tending the  application  of  this  measure,  it  might  be  reasonably  object- 
ed that  the  majority  of  the  streets  being  impassable  for  carriages,  the 
application  of  the  processes  adopted  in  Faris,  however  perfected  else- 
where, would  become  here,  an  impossibility. 

*The  b<mormble  M.  Dmrey  will  pardon  me  for  publinhine  here  hia  pemonal  opinion  upon  a  quettion  M 
nrach  agiUted  an  to  beeome  tb«  order  of  the  day.  Bot,  in  citing  the  different  oplnlona  of  dUtSngiil«hed 
ngintm^  I  eonid  not  paaa  In  silenee  the  remarkable  report  of  BL  Darcj,  a  report  approTed  bj  the  rest  of 
the  Goandl  Oeaenl  <•  dee  PonU  et  ChMUetoa." 
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On  the  other  hand,  it  may  be  asked  whether  the  cistenui  which  are 
under  nearly  all  tbe  houses  in  Algiers  to  receive  the  terrace  rain  water, 
and  whose  utility  is  unquestioned,  would  not  suffer  from  their  vicinity 
with  the  vaults. 

Finally,  looking  upon  Algiers,  built  like  an  amphitheatre,  upon  the 
borders  of  a  sea  uninfluenced  by  tides,  we  may  ask  if  it  were  not  rational 
to  take  advantage  of  its  topography  to  carry  off,  at  once,  all  the  impuri- 
ties of  the  city, 

The  local  administration  might  itself  appreciate  the  inconveniences 
of  the  sewers  of  Algiers,  and  thus,  to  a  certain  point,  take  account 
of  the  future  situation  of  the  enclosure  sewer  by  comparing  it  with 
many  new  sewers  of  large  section,  already  constructed  in  Consuls, 
Duquesne,  Gharte  streets,  &c. 

It  is  proved  that  these  new  sewers,  which  date  four  or  five  years 
back,  have  undergone  no  repairs  or  cleansings  since  being  put  into  ser- 
vice, and  that  they  have  worked  perfectly.  There  is  a  total,  or  nearly 
total,  absence  of  impurities,  or  of  deposits,  and  the  linings  are  in  a  good 
state  of  preservation,  &c. 

The  impurities  flow  without  difficulty,  the  sewer  men  and  employees 

?as8  through  the  galleries  without  being  incommoded  by  the  smell, 
'he  smell  is  sensibly  the  same  for  all  the  sewers  of  Algiers,  where 
ammonia  slightly  prevails,  and  not  the  least  trace  of  sulphuretted  hy* 
drogen  can  be  distinguished. 

These  observations  were  of  a  character  to  satisfy  the  local  adminis- 
tration as  to  the  future  inconveniences  of  the  sewer  of  the  enclosure. 

I  would  observe  that  these  facts  agree  with  the  observations  of  M. 
Mougey,  engineer,  (whose  loss  is  so  much  regretted  by  the  corps,) 
upon  the  London  sewers.  In  his  Memoir  upon  this  subject  may  be 
found  the  following  lines: — 

^^Notwithstanding  the  irregularity  of  the  service,  and  the  cleaning 
of  the  London  sewers,  all  those  which,  under  the  authority  of  the  West- 
minster and  Finsbury  commissions,  I  was  permitted  to  visit,  seemed  to 
be  in  very  good  condition ;  the  masonry,  always  of  brick,  is  remarkably 
well  executed,  the  current  of  air  is  quite  strong,  and  hardly  a  percep- 
tible smell.'/ * 

The  administration  is  well  assured  that,  by  taking  certain  precautions, 
whether  for  the  ventilation  of  the  galleries,  or  against  the  emanations 
through  the  water  inlets,  or  for  the  cleaning,  on  a  large  scale,  of  the 
galleries  by  means  of  slushing ;  precautions,  moreover,  recommended 
in  the  report  of  M.  Darcy,  all  the  inconveniences  signalized  by  the 
Council  of  ^'Ponts  et  Chaussees"  have  disappeared,  and  that  there  is 
nothing  that  should  prevent  the  use  of  the  three  branches  of  the  en- 
closure sewer,  and  the  placing  of  water  conduit  pipes  in  them.  The 
opinions  of  the  Council  still  admitted  a  certain  reservation.f  This 
leaves  some  margin  for  the  deflnite  solution  of  an  important  question  on 
which  there  is  so  great  a  difference  of  opinion. 

•  AnnftlM  dM  Ponta  et  CbaoM^  Ttome  xxlil,  1838,  p.  170. 

f  Tb«  honorablA  M.  Barqr  myt,  in  hli  Report,  "It  Is  to  be  andemtood  that  I  ndTMioe  these  optDkxw 
irtth  •  certain  roaerration;  for  it  ia  alwaya  difllcnlt  to  appreciate  when  not  upon  the  apot,  the  vom^^t^ 
aUona  whieh  may  hare  (aided  tbe  local  authorlttoa." 
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Experience  baa  demonstrated,  since  the  patting  in  senrice  of  the 
three  branches  of  the  sewer,  that  the  dreaded  inconyeniences  do  not 
appear.  Our  workmen  now  pass  through  the  galleries  as  easily  as  if 
there  was  only  a  stream  of  clear  water.  I,  myself,  have  gone  through 
many  times  without  being  incommoded.  I  only  observed  the  preva- 
lence of  ammonia.  Many  interior  complementary  works,  such  as  lining, 
pointing,  cleansing,  &c.,  have  been  executed  since  the  service  of  sun- 
dry portions  of  the  sewer.  I  affirm  that  the  workmen  labor  all  day 
without  objecting  or  suffering  the  least  indisposition.  It  is  now  settled 
that  the  galleries  may  be  visited  without  the  least  danger,  and  that, 
without  inconvenience,  the  water  pipes  may  be  laid  upon  the  brackets, 
all  ready  to  receive  them. 

I  will,  at  another  time,  speak  of  the  measures  adopted  to  avoid  the 
mconveniences  of  exterior  emanations. 

I  may  now  be  permitted  to  draw  a  parallel  between  the  situation  of 
the  Algiers  Sewer,  and  that  of  the  sewers  of  London,  Brussels,  and 
Liege,  which  the  honorable  M.  Darcy  has  cited  in  his  reports  as  ex- 
amples against  the  free  system. 

Must  the  inconveniences  produced  in  these  three  cities,  by  the  ad- 
mission of  soil  matter  in  the  public  sewers,  of  necessity  be  produced 
in  Algiers?  I  answer  unhesitatingly,  Ifo,  for  their  conditions  are  not 
the  same. 

In  London,  the  sewers  empty  into  the  Thames,  which  in  turn  flows 
back  on  the  flood  tide.  It  often  happens  that  in  high  tides  the  inte- 
rior inundations,  passing  up  through  certain  conduits,  enter  the  cellars 
of  the  houses. 

Another  inconvenience  of  the  London  sewers  arises  from  the  slight 
inclination  at  several  points.  But  the  gravest  of  all  is  the  deteriora- 
tion of  the  waters  of  the  Thames,  which  supplies  the  largest  part  of 
the  water  drunk  in  London. 

This  fact  is  proved  in  the  Memoir  of  M.  Mougey  already  quoted, 
and  in  that  of  M.  Mille,  entitled,*'^MamM«emen^  den  Villed  en  Angle- 
terre:** 

None  of  these  inconveniences  can  be  experienced  in  Algiers.  There 
are  no  perceptible  tides,  and  the  slopes  of  the  sewers  are  much  inclined, 
the  smallest  being  0-01  ft.  per  foot. 

The  report  of  M.  Darcy  tells  us  what  occurs  at  Brussels.  Notwith- 
standing the  express  prohibition  contained  in  all  the  ancient  and  re- 
cent laws,  of  the  construction  of  privies  without  inclosed  cesspools ; 
and  by  reason  of  the  unaccountable  toleration  of  this  evil,  there  are 
80  many  houses  which  have  put  their  vaults  in  communication  with  the 
public  sewers,  that  they  now  refuse  to  redress  the  evil. 

Thue^  fetid  and  unwholesame  exhalations  escape  from  the  sewere^ 
chiefly  in  the  low  parte  of  the  citpy  where  the  deposits  accumulate* 

M.  Yerslays,  inspector  of  the  sewers  of  Brussels,  impressed  with 
these  inconveniences,  does  not  hesitate  to  declare  against  the  free 
system. 

This  is  undoubtedly  a  serious  matter;  but  it  is  deforced  applicatiQu 

•  AbihIm  d«  PDBto  et  Ghawiiflib  MM!  tt  Avril,  18M. 

13» 
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of  a  system  probably  nnsnited  to  tbe  topography  of  Bmssels,  and 
against  which  no  proper  precautions  seem  to  have  been  taken.  This 
example  proves  nothing  against  the  application  of  the  free  system 
under  other  circumstances. 

The  example  of  the  city  of  Liege,  where  serious  accidents  have  oc- 
curred in  consequence  of  the  presence  of  night  soil  in  the  public  sew- 
ers, might  prove  to  be  a  condemnation  of  the  free  system,  if  these 
accidents  were  not  attributable  to  purely  local  causes. 

A  report  of  the  medical  commission  of  Liege  asserts,  that  in  the 
time  of  high  water,  the  Meuse  penetrates  the  sewers  of  the  city,  as  the 
Thames  in  London ;  that  the  well  water  then  is  vitiated  by  the  filtra- 
tions  of  the  sewers,  and  that  serious  accidents  have  befallen  those  who 
used  the  water;  all  of  which  was  attributed  to  the  presence  of  sulphur- 
etted hydrogen  dissolved  in  the  water. 

These  accidents  the  reports  inform  \xb^^^  occurred  chiefly  in  the  lower 
** portions  of  the  ctYy,  especially  in  those  where  the  sewers  are  badly 
"  constructed^  or  defective  from  decay  ;  since^  in  this  cascj  the  water 
^^  from  the  sewers  filtrates  in  great  abundance.'' 

It  appears  that  the  accidents  are  attributable  to  two  local  causes : 
the  inundations  of  the  Meuse,  and  the  bad  state  of  the  sewers. 

As  to  the  presence  of  sulphuretted  hydrogen  dissolved  in  water, 
this  would  be  a  general  cause  of  insalubrity,  and  might  be  a  powerful 
argument  against  the  free  system. 

We  would  first  observe  that  the  accidents  recorded  at  Liege  resulted 
from  the  consumption  of  water  infected  with  sulphuretted  hydrogen, 
and  not  from  inhaling  the  deleterious  gas. 

Water  can  dissolve  at  the  ordinary  temperature  and  pressure  of  the 
atmosphere  about  three  times  its  volume  of  this  gas,  and  therefore  in 
receiving  night  soil,  the  sulphuretted  hydrogen  can  only  exist  in  a 
state  of  solution,  and  never  in  that  of  gas,  if  the  sewer  only  receives 
a  certain  quantity  of  water. 

The  calculation  of  this  quantity  can  be  approximately  made  for  any 
sewer,  by  means  of  certain  chemical  data,  in  keeping  an  account  of 
the  population  of  the  houses  communicating  with  the  sewers. 

During  the  summer,  the  City  of  Algiers  only  receives  from  the  aque- 
ducts which  supply  it,  13*2  Imperial  gallons  per  head,  in  twenty-four 
hours,* ;  and,  as  there  is  no  rain  there,  the  sewers  can  only  receive 
the  waste  of  this  13*2  gallons.  This  quantity  of  water,  far  inferior  to 
that  passing  through  the  sewers  of  London,  is  still  enough  to  dissolve 
all  the  sulphuretted  hydrogen,  since  this  gas  has  never  caused  the  least 
accident  in  the  sewers  of  Algiers,  even  during  the  hottest  weather. 

Blidah,  another  town  of  Algeria,  enjoys  the  free  system,  to  the  great 
advantage  of  the  population  and  of  agriculture. 

The  sewers  are  supplied  daily  with  an  enormous  quantity  of  water 
as  compared  with  the  importance  of  this  little  town  (706,820  cubic 
feet  every  twenty-four  hours),  which  is  derived  from  the  Oned-el-Ke- 
bir,  and  discharges  from  the  heads  of  the  sewer  to  serve  in  irrigating 
the  neighboring  fields. 

•  Xhli  ^nuitltj  will  nMh  22  gaUoni  on  aht  oonpletfon  of  lh«  prq|«etod  irorlo. 
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The  sewers  of  Blidah  havin?  a  considerable  slope,  there  Is  nothing, 
to  be  desired,  in  a  sanatory  point  of  view ;  while  its  magnificent  gar- 
dens are  nourished  with  water  haying  in  solution  the  principles  of  a 
valuable  compost. 

While  in  England  the  free  system  is  growing  more  in  favor,  and 
advancing  more  towards  perfection ;  and,  while  it  is  successfully  ap- 
plied in  Algiers,  there  is  in  Belgium  a  strong  opposition  to  its  incon- 
veniences. 

The  opinions  upon  this  subject  are  still  divided.  In  waiting  for  a 
definite  solution  of  this  question,  I  could  not  pass  in  silence  the  opin- 
ion of  M.  Mille,  so  decidedly  advanced  in  his  interesting  report  already 
quoted.  He  is  the  great  partizan  of  the  free  system,  and  proposes  its 
application  in  Paris. 

It  is  certain  that  the  suppression  of  the  vaults  would  be  an  advance 
in  a  sanatory  point  of  view ;  but,  on  the  other  hand,  the  introduction 
of  soil  into  the  sewers,  would  be  attended  with  evils  more  or  less  seri- 
ous according  to  the  localities,  and  would  frequently  exact  important 
works. 

That  a  city  may  enjoy  the  free  system  without  inconveniences,  it  is 
necessary, 

Ist.  That  it  should  establish  sewers  in  all  the  streets. 

2d.  That  it  should  have  a  distribution  of  water  sufficient  to  dissolve 

all  the  sulphuretted  hydrogen  gas,  and  to  cleanse  the  sewers. 
3d.  That  it  should  have  the  means  of  disposing  of  the  contents  of  the 

sewers  without  hazarding  the  public  health. 

It  is  not  easy  in  all  cases  to  fulfil  these  three  conditions,  and  in 
many  cities  it  would  call  for  immense  works. 

In  Paris,  for  example,  should  the  first  two  conditions  be  fulfilled  in 
part,  the  third  would  involve  a  large  expense,  whether  for  the  con- 
struction of  lateral  sewers  in  the  Seine,  or  for  the  establishment  of 
some  contrivance  for  the  removal  of  organic  matter,  which  could  not 
be  emptied  into  the  river  without  endangering  the  public  health,  and 
i?hich,  moreover,  should  not  be  lost,  being  so  valuable  as  a  compost. 

An  idea  of  these  works  may  be  gathered  from  the  vast  project  of 
John  Martin,  described  in  the  article  of  M.  Mougey  upon  the  London 
Sewers,  and  from  that  of  M.  Forster,  described  in  the  Memoir  of  M. 
Mille.    This  vast  project  would  not  cost  under  forty  million  francs. 

It  is  hard  to  decide  upon  so  difficult  a  question.  It  appears  to  be 
impossible  to  establish  general  rules,  and  we  should  apply  in  each  city 
processes  which  are  found  to  be  best  adapted  to  its  topographical  sit- 
uation. 

Before  closing,  I  would  say  a  word  upon  the  question  of  compost 
arising  from  the  organic  matter  of  the  sewers,  which  appears  to  have 
been  completely  sacrificed  at  Algiers  in  the  construction  of  the  enclo- 
sure sewer. 

No  plan  has  as  yet  been  proposed  for  gathering  this  fertilizing  mat- 
ter, which  is  now  lost  in  the  sea.  It  is  not  because  the  question  has 
not  come  up  before  the  local  administration,  but  it  did  not  seem  well 
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for  them  to  take  the  initiative  of  its  application  to  agricaUare,  espe- 
cially in  a  fertile  country  where  manure  is  of  less  value  than  in  France 
or  England. 

Still,  if  any  of  the  industrial  departments  should  offer  to  apply  to 
agriculture  the  fertilizing  principles  contained  in  the  sewers,  it  would 
be  easy  to  establish  at  the  lower  ends  of  the  three  branches,  wells  or 
reservoirs,  in  which  might  be  deposited  organic  matter,  mud,  &c.,  leav- 
ing the  liquids  to  be  decanted  in  the  sea. 

Thus  far  no  offer  of  the  kind  has  been  made. 

I  now  continue  the  description  of  the  principal  plans  of  the  enclo- 
sure sewer. 

The  Marine  Branch — The  marine  branch  has  a  total  length  of  1033 
feet,  with  slopes  varying  from  '01  ft.  to  '35  ft.  per  foot,  independently 
of  a  fall  of  10-89  ft.  near  the  lower  end,  and  of  an  inclined  plane  irith 
a  vertical  height  of  6-16  ft.  (Fig.  2,  PL  II.) 

This  fall  was  occasioned  by  the  passage  under  an  arched  magazine 
of  the  military  engineers.  As  to  the  inclined  plane,  which  was  not 
provided  for  in  the  plan,  it  was  made  to  increase  the  depth  of  material 
under  the  gate  of  France,  as  well  as  to  facilitate  the  construction  of  a 
tunnel,  as  it  was  not  allowed  to  pass  with  an  open  cut. 

This  branch  presents  two  principal  sections,  represented  PL  I.,  Figs. 
2  and  4.  Upon  an  intermediate  length  of  98  feet,  the  sewer  has  the 
singular  form  represented  PL  I,  Fig.  3,  an  explanation  of  which  will 
be  given  hereafter. 

These  sections  were  calculated,  not  so  much  for  the  draining  of 
the  14-8  acres,  as  for  the  necessities  of  the  interior  service,  visiting, 
cleansing,  placing,  and  maintenance  of  the  conduit  pipes  set  upon  the 
brackets. 

The  singular  form  of  Fig.  3,  is  due  to  the  presence  of  a  particular 
portion  of  the  sewer  constructed  by  our  service  in  1846,  for  the  pro- 
visional sewerage  of  the  street  Duquesne,  with  the  view  of  ultimately 
becoming  an  integral  part  of  the  enclosure  sewer.  The  recess  seen 
upon  the  right  hand  side  wall,  was  designed  to  support  a  conduit  pipe. 
As  in  1846,  the  definite  study  of  the  plan  was  not  matured,  an  approxi- 
mate level  was  adopted  for  this  part,  which  was  afterwards  fonud  to 
be  3*28  feet  too  high,  on  consideration  of  the  conditions  of  level  im- 
posed by  the  branches  of  the  sewer  of  the  street  Trois-Coulenrs. 

Instead  of  demolishing  this  portion  of  the  sewer,  whose  masonry 
was  excellent,  it  was  thought  best  to  preserve  it  by  underpinning,  and 
destroying  only  the  invert,  and  connecting  the  old  and  new  piers. 
This  explains  why  the  section  has  a  height  of  more  than  9*8  feet  un- 
der the  key,  for  a  width  of  only  2-29  feet. 

The  branch  of  the  Marine,  is  furnished  with  four  man-holes,  with 
cast  iron  circular  ring  frames  and  covers,  for  the  entrance  to  the  gal- 
leries, and  nine  water  inlets. 

The  junction  of  all  the  public  and  private  drains  of  this  quarter, 
with  the  principal  canal,  is  effected  by  a  development  of  secondary 
canals  attaining  a  length  of  1158  feet,  or  124  feet  more  than  that  of 
the  principal  canal. 
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The  sever  aloDff  the  left  side,  follows  the  upper  side  of  the  street 
of  the  Marine,  which  is  constructed  with  arcades.  The  axis  of  the 
sewer  is  aligned  6*5  feet  from  the  plane  of  the  facade  of  the  arches. 

From  this,  branch  out  twenty-six  private  drains  for  the  houses  of 
the  street  of  the  Marine.  The  gutters,  in  number  twenty-five,  leading 
into  the  public  way  the  terrace  waters,  have  also  been  put  in  communi- 
cation with  the  sewers.*   This  was  the  case  also  for  four  public  urinals. 

The  alignement  of  the  sewer  upon  the  upper  side  of  the  street  in 
preference  to  the  centre,  was  adopted  for  two  reasons:  1st.  To  dimin- 
ish the  length  of  the  public  branch  sewers.  2d.  To  incommode  as  little 
as  possible,  the  passing  of  vehicles  during  the  execution  of  the  work, 
in  a  street  only  26*24  feet 'wide. 

But  this  disposition  was  rather  dangerous  for  the  neighboring  houses, 
(which  are  generally  built  on  light  foundations),  as  the  level  of  exca- 
vation was,  most  generally,  below  that  of  the  foundations  of  the  pillars 
of  the  arcade.  Great  precautions  were  then  needed,  for  taking  care 
of  the  bouses  during  the  construction  of  the  sewer.  Not  only  were 
the  excavations  solidly  shored,  but  a  still  more  prudent  measure  was 
taken,  that  of  tunneling  certain  portions,  several  feet  in  length.  These 
small  tuiknels,  which  are  seen  in  the  longitudinal  profile  in  which  the 
sewer  was  constructed,  served  the  purpose  of  a  strong  buttress  for  the 
pillars  of  the  arcade.  This  method  was  especially  adopted  at  the  angles 
which  were  naturally  the  most  exposed;  in  this  way,  every  accident 
was  avoided. 

Another  difficulty  occurred  at  the  passage  of  the  gate-way  of  France, 
which  has  two  openings,  one  for  carriages,  the  other  for  foot-passen- 
gers; the  alignement  passed  under  the  first.  An  open  cut  would  have 
completely  interrupted  their  passage,  unless  an  enlargement  was  ef- 
fected in  the  foot-way  gate. 

The  active  circulation  of  carriages  at  this  point,  would  not  admit  of 
oar  stopping  the  only  passable  outlet  between  the  city  and  the  port. 
On  the  other  hand,  the  military  engineers  were  opposed  to  the  enlarge- 
ment of  the  little  gate. 

It  became  necessary  to  accomplish  this  passage  by  a  tunnel,  and 
for  this  reason,  the  above  mentioned  inclined  plane  was  made,  which 
admitted  of  a  covering  of  about  7*5  feet  of  earth  above  the  extrados 
of  the  arch. 

This  work  presented  some  difficulties.  The  earth  under  the  gate- 
way was  made-earth.  Every  passing  carriage  occasioned  a  fall  of 
pieces  from  the  top  of  the  tunnel,  upon  the  heads  of  the  workmen. 
Thus  the  work  was  carried  on,  a  yard  at  a  time,  the  masonry  -in  cement 
keeping  pace  with  the  advance,  which  was  maintained  night  and  day 
without  interruption. 

Branch  Balhel-Oued, — Its  whole  length  is  1945  feet.  The  slope  is 
00122  feet  per  foot  upon  the  first  1476  feet.  In  the  longitudinal  pro- 
file, (PL  II,  Fig.  1),  a  fall  of  12*1  ft.  is  seen,  then  a  slope  of  0-028  ft- 

*  From  what  htm  been  Mid  u  to  Uie  •xMeiMe  of  eifternt  under  near]/  all  thehonwii  of  AlRfora.  wemtgbfc 
b«  Kirprtoed  at  the  number  of  gutti^rii  whfeb  WMte  the  terrsce  watem  upon  the  public  way,  iurtt>ad  of 
•torlag  It  In  the  etofcema.  This  in  due  to  the  fact,  thai  the  bouiieii  are  of  French  build.  Every  Moorlah 
booM  li  taivarlablj  furniahed  with  a  ebtern,  which,  notwithatandlng  the  obligatory  decreet,  is  the 
vUh  but  fcw  of  tho  French  houaea. 
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per  foot  to  the  facade  of  Fort  Neuf  upon  the  sea,  then  an  inclined 
plane  of  0*151  ft.  per  foot  in  its  passage  through  the  shore. 

The  fall  was  a  necessity  arising  from  the  passage  of  the  deep  fosse 
along  Fort  Neuf. 

As  to  the  inclined  plane  of  the  shore,  that  was  an  after  work.  The 
outlet  of  the  Branch  Bab-el-Oued  was,  at  first,  established  on  the 
alignement  of  the  enclosing  wall  of  Fort  Neuf  at  13*12  feet  above  the 
level  of  the  sea.  But  as,  at  certain  periods,  the  impurities  gathered 
upon  the  shore  into  an  infected  pool,  the  sewer  was  prolonged  to  avoid 
this  inconvenience. 

The  new  outlet  was  fitted  into  a  large  rock,  and  the  impurities  are 
delivered  immediately  into  the  sea. 

The  branch  Bab-el-Oued  presents  three  different  sections  with  widths 
of  3*93  ft.,  4*26  ft.,  and  4*92  ft.;  and  with  heights  under  the  key  of 
6*57  ft.,  and  5*74  ft.  (PL  I,  Figs.  5  and  6.) 

These  sections  are  more  than  sufiScient  to  deliver  the  product  of  the 
heaviest  showers,  since,  according  to  the  most  liberal  calculations,  the 
water  cannot  rise  over  1*64  ft.  at  the  extremity  of  the  first  slope.* 
But,  account  was  taken  here,  as  in  the  branch  of  the  marine,  of  the 
wants  of  the  exterior  service,  and  especially  of  the  presence  of  two 
conduit  pipes  in  the  portion  4*92  ft.  wide. 

The  branch  Bab-el-Oued  is  provided  with  five  man-holes  and  sixteen 
water-inlets.  The  secondary  canals  attain  a  development  of  1220  ft. 
There  are  nineteen  private  drains,  twenty-one  gutters,  and  three  uri- 
nals emptying  in  it. 

The  street  Bab-el-Oued  has  arcades  the  same  as  the  street  of  the 
Marine.  To  protect  the  houses,  the  same  measures  were  taken  as  in 
that  street.  They  are  now  more  stable  from  the  presence  of  the  en- 
closure sewer  at  the  foot  of  their  foundations.  The  construction  of 
the  branch  Bab-el-Oued  met  with  some  difficulties,  though  none  very 
serious. 

The  first  was  in  crossing  Askew  the  street  Bab-el-Oued,  with  depths 
of  23  to  26  feet.  This  wa^  made  by  a  tunnel  for  a  length  of  115  feet, 
and  was  in  all  respects  well  executed,  notwithstanding  the  layers  of 
made  earth,  and  the  curved  alignement  of  the  sewer.  The  tunnel  was 
made  in  small  portions  at  a  time,  taking  care  that  the  masonry  should 
keep  pace  with  it. 

The  junction  of  the  sewer  of  the  street  of  Casbah,  the  construction 
of  a  man-hole  and  two  water  inlets  at  this  point,  which  were  made 
in  the  rainy  season,  with  a  depth  of  16*4  feet,  in  the  midst  of  other 
sewers,  and  in  made  ground  diluted  by  the  filtrations  of  the  sewers, 
gave  us  trouble  of  which  no  just  idea  can  be  formed  by  the  mere  in- 
spection  of  the  apparently  simple  sections. 

The  excavation  was  near  an  ill-constructed  house  at  the  comers  of 
the  streets  Bab-el-Oued  and  of  Casbah,  and  caused  us  considerable 
anxiety. 

•  Th«  bMlD  of  fhe  braneb  B&b^l'Oiied  hM  93-9  mtm.  The  prodnet  of  %  ctona  yteldlni^  <HM  ft.  upon  Om 
furihce,  would  produce  in  tho  mctlnn  4*92  ft.  breed,  eboTe  the  UX\  a  height  of  about  2i^  ft  water  If  the  we> 
tton  above  the  fill  reeniTed  all  thin  product  Hut  It  mutt  be  borne  In  mind  that  about  half  the  baaia  4^ 
llTera  Ite  water  louaediateljr  aboTe  the  fiUl|  by  the  eulvert  which  traTerMi  Um  route  at  this  point 
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The  street  Bab-el-Oned  is  a  new  street  opened  in  the  midst  of  a 
mass  of  Moorish  houses,  which  have  been  taken  down  to  be  replaced 
by  French  arcades.  We  would  naturally  expect  to  find  in  such  a 
quarter,  ancient  excavations,  such  as  wells,  cellars,  and  cisterns.  One 
of  these  excavations,  opposite  Jemima  street,  extends  two-thirds  the 
width  of  the  street.  The  heavy  carts  used  for  transporting  the  blocks 
for  the  Jetties  of  the  port,  threatened  to  crush  the  arch  (of  Terre  mise) 
hud  bare  by  the  excavation  for  the  sewer.  This  difficulty  was  remedied 
by  the  speedy  construction  of  a  sustaining  wall  built  in  the  night,  with- 
out which  the  passage  of  the  street  would  have  been  wholly  intercepted. 

Notwithstanding  these  difficulties  and  the  delays  occasioned  by  them, 
the  two  branches  of  the  Bab-el-Oued  and  of  the  Marine,  which  were 
commenced  at  the  same  time,  in  September,  1852,  were  finished  in 
1853.  Eight  months  sufficed,  notwithstanding  the  winter  storms,  to 
establish  under  ground  2978  feet  of  main  canals,  and  2878  feet  of 
branch  canals. 

A  portion  of  the  sewers  which  polluted  the  port,  especially  that  of 
the  two  fish  sewers,  was  diverted. 

Such  was  the  first  result  of  this  work. 

(To  be  Gontlnaed.) 


&tam  Engineering  in  1859.'*'  Application  of  Steam  as  a  Motive  Power* 

(Continued  from  page  78.) 

In  the  preceding  paper  contained  in  the  August  number,  the  atten- 
tion of  the  engineering  reader  was  directed  to  the  prevalent  defects 
in  the  conveyance  of  steam  through  the  pipes  and  cylinders ;  and  it 
most  be  confessed  that  among  practical  men  the  most  lamentable  ig- 
norance exists,  and  for  the  simple  reason,  that  the  evils  referred  to 
are  not  immediately  evident.  The  cylinder  and  the  steam  therein 
make  up  their  own  accounts,  and  very  few  take  the  trouble  to  inves- 
tigate the  balance. 

A  fall  of  three  or  four  inches  in  the  vacuum  is  sufficient  to  alarm  the 
most  indifferent  engineer,  but  a  loss  of  80  per  cent,  by  condensation 
is  not  worth  consideration. 

Does  the  use  of  superheated  steam  economize  the  fuel?  The  answer 
to  this  question  must  be  in  the  affirmative;  facts  are  stubborn  things, 
and  we  have  just  now  ample  proof  that  the  economy  arising  from  super- 
heating steam  is  a  fact. 

Then,  whence  does  this  great  economy  of  20  and  80  per  cent,  arise? 
Is  there  some  new  and  mysterious  property  given  to  the  steam  in  the 
process  of  superheating?  or  can  the  improvement  resulting  be  accounted 
for  in  an  ordinary  and  common-sense  way?   We  believe  it  can. 

The  results  arising  from  the  use  of  superheated  steam  reflect  severe- 
ly and  most  justly  on  the  positive  ignorance  of  steam  engineers.  How 
is  it  that  there  is  sufficient  waste  heat  from  the  boiler  furnace  in  the 
present  boilers,  to  supply  the  additional  heat  to  the  steam?    We  excuse 

•Itorn  tba  Loud.  Artisan,  Septf  1869. 
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arraneement,  and  has  been  one  of,  if  not  ths  chief  catise  of  so  much 
more  attention  to  the  economy  of  expanded  steam.  The  marine  engi- 
neer must  regard  the  Unk,  as  a  reversing  gear,  almost  with  positive 
affection ;  so  handy,  so  certain,  and,  at  the  same  time,  such  a  fair  apol- 
ogy, as  the  times  go,  for  an  expansion  gear. 
But  the  link  will  not  enable  us  to  expand  the  steam  six,  seyen,  eight, 

and  nine  times.  .  ,      ••       •  •  •    « 

Before  the  introduction  of  double-ported  Talres  m  marine  engine, 
T...rhaDS  no  cut-off  could  be  more  effectual  than  the  additional  slab  slide 
Jn  the  back  of  the  main  slide,  and  worked  by  a  separate  ecoentnc, 
arranged  with  a  segment  to  alter  the  expansion  at  pleasure ;  and  this 
plan  U  increasingly  adopted  in  land  engines  as  simple  and  effectire. 
C  only  mention  it  as  a  plan  perhaps  more  generally  approved  than 

*°\Vith  the  prospect  of  increased  pressure  and  increased  economy,  a 
Bimple  and  effective  expansion  is  a  great  desideratum.  It  is  quite  be- 
Tond  the  purpose  of  these  remarks  to  do  more  than  point  out  the  want. 
^  The  naked  truth  is,  that  the  mass  of  steam  engines  are  not  fitted 
with  expansion  gear,  and  the  owners  of  such  «e  spendmg  a  ahilhng 
where  six  pence  would  more  than  suffice ;  the  old  story. 

The  link  motion  is  better  adapted  for  locomotives  than  any  other 
description  of  steam  engine,  but  yet  it  does  not  fulfil  th«  «>°dition9 
necessary  for  the  most  profitable  expansion  of  150  fts.  steam. 

Notwhhstanding  the  convincing  arguments  of  those  who  uphold  that 
low  pressure  is  more  economical  than  high  pressure  steam,  it  is  to  be 
feared  the  tendency  of  the  age  is  to  go  up  the  pressure  scale  as  rapid- 
1v  as  vessels  can  be  invented  adapted  for  such  increased  pressure;  and 
we  h  Jve  a  conviction  not  easily  removed  that  this  tendency  is  a  pro- 
rressWe  one.  A  few  years  ago,  10  fts.  per  square  inch  was  a  high  pres- 
fare  for  marine  boUers;  now  20  fts.  is  the  usual  pressure  in  new  con- 
Jracts  whilst  26  and  80  fts.  are  not  uncommon;  either,  therefore,  the 
•  5ow  prelsure  advocates  must  be  in  error,  perhaps  through  not  hamg 
ckaSy  ascertained  the  value  of  some  x  y  m  their  calculations,  or- 

^^^ir^i:^:i^rS.r.^r.ZZ.  be  reUed  on.  we  hold 
the  oiiSon  that  the  full  economy  obtainable  from  steam  as  a  moUve 
InweFcan  only  be  realized  by  employing  the  highest  pressure  of  steam 
power  can  oniyuo  ^      ••        ^  j;    ^  ^^ivi  opinion  is  held  so 

SS?&  oiVsf  eiln^^^^^^  it  will  be  exempHfiSd  in  ^eir  prac- 
r-iLfllM  extent  as  improvements  in  the  generators  wdl  permit. 
'^'C  very  metholof  designing  engines  prohibits  much  Wnefit  from 
me  very  luc  ,i;._,»ter  and  length  of  cylinder  is^rst  decided  on, 
aXn"  hS  SsS^ed  to  fill^hat  cylLder  at  le^ast  half  full  per 
Tif  «ttoke-  and,  as  the  boilers  weaken  by  age,  the  pressure  and  ex- 
pinsionire  r^uced  together,  so  that  a  disgraceful  begimung  has  a 

""  TU^dXtin  designing  is  very  frequent  with  marine  engines,  for, 
in  co^seqSnce  of  salt  incrustation,  a  reduction  of  the  pressure  is  more 
SiSin,  and  occurs  eaxUer,  than  in  land  engines. 
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The  generator  shotild  be  the  starting  point  of  design ;  there  should 
be  no  difficulty  with  a  thoughtful  and  observant  engineer  in  ascertain- 
ing what  quantity  of  steam  can  be  supplied,  of  a  given  pressure,  with 
a  fixed  rate  of  combustion,  and  a  fixed  ratio  between  it  and  the  heat« 
ing  surface.  Having  fixed  his  rate  of  supply,  he  can,  with  the  most 
nndeviating  certainty,  decide  on  his  revolutions,  rate  of  expansion, 
capacity  of  cylinder,  and  actual  power  required.  But  no ;  this,  the 
most  easy,  most  rational  process,  is  considered  the  most  difficult,  and 
jonr  practical  man  tells  you  that  to  get  a  certain  speed  out  of  a  ship, 
"if  you  have  a  50-inch  cylinder,  you  will  do  it."  Do  it?  yes,  as  many 
an  unfortunate  ship-owner  has  been  '^  done." 

Before  leaving  this  part  of  the  subject,  it  may  be  as  well  to  allude 
to  the  advantages  alleged  to  be  derived  from  the  combination  of  a  high 
and  low  pressure  cylinder ;  and  it  must  be  admitted  that  such  engines 
hare  been  more  economical  than  ordinary  single  cylinder  engines.  But 
why  is  this  so  ?  Is  it  in  consequence  of  the  two-cylinder  arrangement? 
This  has  never  been  proved.  The  reason  we  believe  to  be  simply  this 
—that  all  double  cylinders  are  necessarily,  by  their  very  construction, 
expannon  engines ;  whereas  the  oases  are  rare  in  wluch  the  single 
cylinder  is  fitted  to  carry  out  the  expansion  to  an  equal  extent.  With 
an  equal  amount  of  expansion,  the  single  cylinder  should  be  the  most 
economical ;  at  the  same  time,  the  double  cylinder  arrangement,  al- 
though more  complicated,  has  the  most  even  motion  during  high  ex- 
pansion. 

We  have  purposely  avoided  any  theorizing  as  to  the  realized  increased 
daty  from  various  rates  of  expansion,  as  such  information  can  be  ob* 
tained  from  many  sources.  By  a  proper  use  of  the  expansive  property 
of  steam  alone,  we  can  efiect  a  certain  saving  of  at  least  one-half  of 
the  present  cost  of  steam  power. 

Our  next  and  last  subject  is  connected  with  the  disposal  of  the 
steam. 

In  locomotives  and  non-condensing  engines  the  waste  occasioned  by  • 
the  escaping  steam  will  be  in  inverse  proportion  to  the  rate  of  expan- 
sion, and  the  abstraction  of  heat  to  raise  the  temperature  of  the  feed- 
water.  With  reference  to  the  latter,  a  saving  of  from  10  to  15  per  cent, 
may  always  be  obtained  by  passing  the  exhaust  through  or  over  the 
feed-water ;  but  even  this  simple  arrangement  is  often  neglected — ^in- 
deed, it  is  so  in  the  majority  of  cases. 

In  condensing  engines  it  is  of  great  importance  to  reduce  to  a  mini- 
mum the  units  of  heat  passed  into  the  condenser ;  and  here  again  we 
recognise  the  importance  of  extreme  expansion  and  no  premature  con- 
densation. Any  defect  that  allows  2  ibs.  of  steam  to  do  only  the  work 
of  lfl>.  is  not  only  a  first  loss  in  itself,  but  ultimately  it  injures  the 
efficiency  of  the  condenser  by  admitting  into  it  nearly  the  total  heat 
contained  in  2  fts.  of  steam,  instead  of  only  that  contained  in  1  ft. 
Hence,  it  is  a  proved  fact,  that  with  superheated  steam  or  steam  jack- 
ets, much  less  water  is  required  to  condense  a  horse-power  of  steam. 

In  speaking  of  steam  generation,  we  called  attention  to  the  appa- 
rent necessity  of  the  loss  arising  from  the  escape  of  the  heated  gases 
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requisite  for  a  draft ;  and  now,  in  concluding  our  remarks  on  the  dis- 
posal of  the  steam,  lye  have  to  confess  that  the  discharge  of  a  large 
mass  of  heated  water  appears  an  unavoidable  loss ;  we  take  only  some 
4  per  cent,  of  it  to  feed  the  boiler,  and  the  remaining  96  per  cent,  is 
wasted.  The  temperature  of  the  feed-water  thus  supplied,  averaging 
100°,  may  always  be  raised  to  200°  or  more,  by  abstracting  the  heat 
from  the  brine,  discharge,  or  scum,  but  it  is  not. 

With  steam  of  20  Sbs.,  a  vacuum  of  10  or  12  &>s.  is  an  important 
addition,  but  it  is  questionable  whether  the  addition  of  10  fi)s.  to  a  pres- 
sure of  150  will  repay  the  cost  of  fitting  and  working  the  air  pumps ; 
all  will  depend  upon  the  extent  of  expansion. 

And  now  a  word  about  surface  condensation,  and  the  advantages  to 
be  derived  from  its  introduction  into  steamships. 

It  would  be  difficult  to  overrate  those  advantages.  A  saving  of  at 
least  20  per  cent,  of  fuel— clean  boilers — small  air-pumps — regularity 
of  feed — and,  above  all,  the  consequent  introduction  of  high  pressure 
steam. 

It  is  matter  of  surprise  and  regret  that  such  authorities  as  Mr.  J. 
Scott  Russell  and  Mr.  Bourne  should  inform  the  young  engineer  that 
surface  condensation  is  not  sufficiently  rapid.  This  is  a  bug-bear  that 
has  haunted  many,  and  tended  to  repress  an  improvement  that  wiU  not 
be  repressed.  It  is  not  for  us  to  say  how  or  when  surface  condensa- 
tion will  4>e  generally  introduced ;  we  can  only  put,  on  the  one  side,  the 
many  advantages  its  introduction  creates,  and,  on  the  other,  the  tri- 
fling mechanical  difficulties  to  be  overcome,  to  effect  its  adoption.  And 
who  will  question  the  result  ? 

Next  month  we  shall  allude  to  the  mechanism  of  the  steam  engine ; 
and,  in  the  following  number,  conclude  the  series  with  a  ri$umi  of  the 
whole  points  touched  upon. 

(To  be  Continued.) 


BoydeWs  Traction  Engine  in  Manchester.* 

Yesterday  a  trial  journey  from  Manchester  to  Oldham  was  made 
with  a  new  traction  engine,  which  has  been  manufactured  by  Messrs. 
E.  T.  Bellhouse  &  Co.  of  Manchester,  to  be  sent  out  to  Rio  de  Janeiro, 
for  Messrs.  Garruthers,  De  Castro  &  Co.  The  engine,  weighing  about 
15  tons,  with  a  train  of  six  wagons  loaded  each  with  3  tons  of  iron, 
making  on  the  whole  a  weight  of  45  tons,  was  taken  yesterday  morn- 
ing from  Zara  street,  through  the  streets  of  the  city,  to  Oldham  road 
and  on  to  Oldham.  The  engine  performed  its  duty  well,  proceeding 
at  the  rate  of  two  or  three  miles  per  hour,  and  turning  sharp  corners 
with  facility  and  accuracy,  answering  to  the  will  of  the  steersman  with 
wonderful  promptness. 

^  From  the  Lond.  Ballder,  No.  880. 


161 
AMERICAN  PATENTS. 


List  or  Axibicah  Patbnts  which  xssdbd  from  Diobmbkb  6,  to  Dmbmbib  37, 1859, 

CiNCLUBIYBJ  with  EzBMPLXnCATIONB. 
DBCSMBBR  0. 

1.  BCB-Bousro  un  MoKnsnra  MAcmnn;  O.  M.  Atherton,  FriendiTiUe,  IlliooiR. 

Qaim — The  arnagT^nont  of  the  pkwli,  with  spring  rods  aiid  arms  prqfecting  from  the  reciprocating  gate 
tat  operating  the  aama,  in  combination  with  lever  for  rvliering  either  one  or  both  pawls  from  raclUi arranged 
fbr  the  porpoae  of  moving  the  carriage  with  the  hub  np  to  the  mortising  tool. 

1  MACHim  roE  Clbabxito  Ricx  ;  Wilson  Ager,  R<^rsbnrg,  Assignor  to  T.  J.  Wolf  and  P.  J.  Jordan,  Phila- 
dslphia,  PennsylTania. 

Claim — 1st,  GiTing  the  grain  a  positiTe  ontward  motion  flnom  nnder  the  pressing  wlnga  by  the  dearer. 
U,  The  adjustable  leaves  npon  the  wings,  for  aiding  the  upward  movement  of  the  grain. 

&  GuxanMQ  Hols;  C.  P.  Backingbam«  Mount  Yemon,  Ohio. 

Oaim — 1st,  The  method  of  seenrtng  the  spindle  to  the  runner  stone  of  a  grinding  mill,  by  combining  the 
fhnch  at  the  end  of  the  spindle  and  the  ring  attached  to  the  metal  cap  of  tne  runner,  said  ring  being  pro* 
vided  with  |wrcj|ections  which  shall  permit  a  rocking  motion  of  the  stone  upon  the  spindle^  and  a  key.  Sd, 
The  USB,  in  eoonezion  with  the  bed-etone  of  the  elastic  bars,  for  the  purpose  specilled. 

4.  0naM  BODJBS;  Bw  N.  Burke,  Boflhlo,  New  York. 

Oaim — ^The  emplovment,  in  combination  with  the  flues,  arranged  as  described,  of  draft  distrflmton,  ap- 
plied and  famished  with  apertures  of  varying  siie. 

&  Btbam  Bonxu;  B.  F.  Campbell,  Bozbury,  Uassachusetts. 

CMm— The  combination  of  the  exterior  water  chamber  and  interior  water  chamber,  the  Interposed  smoke 
ioe  aDd  tlM  basin,  arranged  to  operate  as  set  forth. 

ft.  WAsanro  lUcaxxx;  C.  Garter,  Franklin,  Iowa. 

Claim— The  Indioed  wash-board,  fitted  between  ways  or  guides,  which  hare  a  sliding  or  redprocatiag 
rnbber  frame  flttnl  on  them  by  being  hinged  to  slides,  fitted  within  a  suitable  box  or  suas*  receptacle,  ana 
nmafged  as  set  forth.  Further,  the  arrsngemeut  of  the  rubbers  filled  within  the  hinged  redprocating  frame, 
and  need  in  oounexion  with  the  inclined  wash-board. 

7.  Anrnm  Maoohm;  Edwin  Clark,  WIndaor,  Yermont. 

Cbdm — ^The  combination  of  the  bar,  which  has  its  fh>nt  end  or  needle  contrdled  by  a  double  ftalcrum 
guide,  00  aa  to  deecribe  an  dllpse^  and  its  rear  end  attached  to  a  rotating  dlao  or  crank  pin,  frith  a  perforating 


S.  Ptoncnin  fos  BzruD  Oidvascb;  J.  W.  Cochran,  City  of  New  York. 

Claim— Fitting  a  prq|ectl1e  with  a  hollow  case.  Jacket,  or  band,  containing  gunpowder  or  other  explosive 
material,  whicfa,  when  Ignited  by  the  firing  of  the  charge  of  the  gun  will,  by  its  expfoeion.  cause  the  said  case. 
Jacket,  or  band  to  be  expanded  toward  the  Iwre  of  the  gun,  and  to  be  compressed  around  the  prq^ectlle.  Also, 
in  eoaabination  vrith  an  expanding  case,  Jacket,  or  band  applied  to  a  prqfectUe,  the  use  of  an  ontar  coreriof 
of  wire  doth  to  constitute  a  packing. 

9.  Habtvrm;  William  Cognrell  and  Ira  Oogswdl,  Jr.,  Ottawa,  Illinois. 

Clahfr— Tbe  combination  of  the  shifting  pinion  with  the  eccentric  axle  and  a^Jattlng  firama,  so  that  by 
tumf  Qg  the  said  axle,  the  pinion  will  be  thrown  Into  gear  with  dther  of  the  concentric  wheels,  or  out  of  gear 
with  both,  and  ao  that  the  height  of  the  main  fhune  may  be  readily  adjusted  to  correspond  with  the  adjust- 
ment i^ven  the  axle  and  the  pinion. 

10.  WAXBrWBBO.;  J.  P.  Oollina,  Troy,  New  York. 

ClataB — 1st,  The  arrangement  of  the  lighter  plats,  In  the  particular  manner  apedfled.  2d,  The  amngs- 
BMDt,  in  the  partfcular  manner  specified,  of  the  packing  ring.  3d,  The  arrangement.  In  the  paKicular  man- 
ner spfcifled,  of  the  Up  or  prtifecting  piece  of  the  buckets.  4th,  Tlie  arrangement,  in  the  particular  manner 
^edfied,  of  the  regulating  plate,  in  combination  with  the  peculiar  specified  derioe  for  operating  it.  6th,  The 
employment  or  use  of  the  <UTidlng  strip  or  annular  ring  inserted  in  the  buckets,  as  set  forth.  6th,  Tlie  em- 
pigment  for  united  use,  In  one  wheeU  of  the  lighter  plate,  packing  ring,  prqfecting  Ilps^  or  flanches,  gauge 
er  regulating  plate,  and  annular  diriding  plate,  arranged  In  the  manner  set  forth. 

11.  BozH  w  TimoAL  SiWAB  Ifnu;  John  Cooper,  Mount  Yemon,  Ohio. 

Claim — ^Tbe  concentric  cupa  upon  the  upper  sides  of  the  heads,  the  same  being  Aimlsbed  with  the  open- 
iagi  for  the  conveyance  of  the  oil  IVom  the  upper  box  to  the  stationary  cap  which  snrnmads  the  aluA  upon 
the  lowtf  bed  i^ate^  In  combination  vrith  the  cup%  as  described. 

II.  SXAn  tAgtMannoB;  T.  P.  Oostdio,  Bnflklo,  New  York. 

Claim— A  boot,  vrith  sockets  therdn,  as  described,  and  upright  bolts  vrelded  to  a  steel  Made  or  skate  mo- 
ner,  both  being  made  and  arranged  as  described,  and  attached  to  each  other. 

UL  HaaniWTAL  WATBMTBiiLt :  K.  O.  Cuahing,  Dryden,  New  York. 

Chdia— The  combination  of  the  tubes  vrith  the  bolts  and  buckets,  arranged  as  described. 

li.  HooK«SBADKD  BPIKBB;  O.  W.  R.  Bayley,  Brashear,  Louisiana. 

Claim— The  Improved  railroad  spike,  haring  the  sides  and  ftront  of  its  head  beveled  downwards  and  in- 
wards, but  oonTex,and  haTing  the  peculiar  prq|ecting  lip  or  hook  behind,  for  fiidUtating  its  easy  vrithdrawal. 
1&.  MMunwMB;  C.  G.  Burke,  Utka,  New  York. 

Claim— Fitting  a  melodeon,  or  other  reed  Instrument  of  the  same  daas.  vrith  a  series  of  swell  TalTeu,  so 
applied  as  to  be  capable  of  bdng  operated  by  the  keys  In  playing,  for  the  purpose  of  giring  expression  to  any 
BAie,  independently  of  the  preceding  or  sucoeedine  ones  or  of  the  other  notes  of  a  chord.  Alao^  tiie  employ  • 
'  of  a  stop^  applied  and  opeiating  In  combination  with  the  keys  and  swell  valves. 

14* 
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16.  Wnrs-imu;  Jacob  Dickenon,  SAcramento,  California. 

Claim — ^The  arrangement  of  the  curved  Iron  sectiona,  saila,  ann8|  slidea,  hollow  dmin,  tcroU  apring,  flexi- 
ble connecting  rods,  and  links,  in  the  manner  described. 

17.  SzwiKQ  Macbikbs  ;  G.  W.  Dickinson,  Newark,  New  Jersey. 

Claim— The  constmction  of  a  pendently  swinging,  gravitating,  aelf-a^inaUng  preasnre  pad  or  stripper^ 
Ibnned  with  an  acUoatable  alottod  end  aoapended  on  sin  a^Joating  pin  or  atad,  the  aaid  pad  having  no  feed 
pressure  spring. 

18.  Cakoing  Enoiksb;  Jephtha  Dyson,  Fnlton,  South  Carolina. 

Claim — 1st,  The  combination  and  arrangement  of  the  feed  regulating  and  working  cylinder,  feeder, 
worker,  c,and  clearor,  in  the  manner  de^ribed.  2(1,  The  combination  and  arrangement  of  Uie  feeder,  worker, 
B,  cleaning  and  delivering  cjiinder,  and  main  cylinder,  as  described.  3d,  The  combination  and  arrangemrat 
of  the  feed  regulating  and  working  cylinder,  ft^er,  worker,  c,  clearer,  worker,  B,  clearing  and  delivi'ring  cy- 
linder, and  main  cylinder,  in  the  manner  set  forth.  4th,  The  combination,  with  the  features  included  in  the 
third  claim  of  the  stripper,  in  the  manner  set  forth. 

19.  Corn  C&ibs;  A.  B.  Furbee,  Dresden,  Ohio. 

Claim — The  arrangement  of  the  inclined  flooring  with  the  trunks  or  boxes,  aa  set  forth.  Also,  coTerlng 
the  po8ts  of  the  crib  with  sheet  mutal,  when  said  po^itd  are  used  in  connexion  with  a  crib  provided  with  an 
inclined  flooring  and  trunks  or  boxes. 

20.  Plodohs;  Jackson  Gorham,  Bairdstown,  Georgia. 

Claim — The  arrangement  of  the  vertical  curved  standard,  shovel,  curved  handle  straps,  booked  inclioed 
brace,  adjustable  brace,  and  a4jU8tablo  beam,  aa  described. 

21.  Machixb&t  for  CuTTiKa  Lkather  ucto  Solks  for  Boots  and  Srobs;  Caleb  H.  Griffin,  Aaalgnor  (through 

mediate  asaignmeut,)  to  Walter  D.  Uichards,  Lynn,  Massiichusetts;  auto-dated  Jane  6, 1S59. 

Claim — Ist,  Tibrating  the  knife  or  knives  in  the  arc  of  a  circle  or  a  curve  approximating  thereto^  in  the 
manner  sot  forth.    2d,  Tiie  arm,  stud,  and  slot,  or  their  equivalents,  as  combined  with  the  knife  or  knivea. 

22.  Railroad  Car  Bunds;  Daniel  M.  Hall,  Bridgeport,  Connecticut. 

Claim— The  use  of  the  flexible  blind,  arranged  with  the  rollers  fitted  within  the  curved  groovcM,  and  ap> 
plied  to  the  window  of  a  car,  or  other  wheel  vehicle,  so  that  it  may  be  raiaed  above  the  aaah,  aiMl  drawn  wifchhi 
the  roof  of  the  vehicle. 

23.  BBARUfGB  OF  RAILROAD  AND  OTHER  MACHimcRT;  Alexander  Hay,  Philadelphia,  Pennsylvania. 

Claim— Imbedding  the  bearings  of  Journals  or  surrounding  the  same  with  India  rubber,  or  other  enitable 
clastic  material,  so  as  to  cause  them  to  yield  in  every  direction  when  anbjected  to  atiains  and  thrusts,  aad 
reHR^just  themselves  upon  the  pressure  being  removed. 

24.  Drtiho  Wet  Sked-cotton;  George  G.  Henry,  Mobile,  Alabama. 

Claim — ^The  application  of  artificial  heat  for  the  porpoae  of  drying  wet  fleed<ott(Miy  by  meuM  of 
onism. 

25.  PiTCH-FOESs;  John  Herald  and  C.  B.  Tompkins,  Tmmanabnrg,  New  Tork. 

Claim — The  arrangement  of  the  hollow  head  and  tinea,  passing  through  the  head  socket,  handle, 
plnga,  and  screw  tangs. 

[This  inveution  consists  In  constructing  the  head  in  T-form,  of  cast  metal,  hollow ;  the  teeth  being  aecared 
In  the  head,  and  the  head  secured  to  the  handle.] 

96.  MoLB  Plodohs;  V.  B.  Hinckley,  Galesburgh,  Illinois. 

Claim — ^Ist,  The  combination  of  the  clearer  or  hanging  ooaltor  and  the  rotating  oonlter,  amuigod  aa  de- 
•cribed.  3d,  Constructing  the  sword  of  a  mole  plough  with  a  hole  or  bore  through  It,  of  sufficient  size  and 
anitable  shape  to  admit  at  the  same  time  a  rod  of  metal  targe  enough  to  raise  and  lower  the  point  of  the  maim, 
and  also  to  lulmit  the  air  to  pass  free  into  the  drain  through  the  sword  and  mole.  3d,  Expanding  and  ooo- 
tracting  the  mole  of  a  mole  plough  described,  or  by  any  other  mechanical  means.  4th,  Constmcting  the  mole 
of  a  mole  plough  In  sections  consisting  of  two  sides  and  a  top,  hinged  to  a  head  block  and  operated  by  a  wedge. 
5th,  Two  revolving  cutters,  with  plain  outsides  and  conoidal  insides,  which  may  be  placed  npon  a  comnioa 
axle  and  adjusted  to  the  beam  in  such  a  manner  aa  to  be  forced  to  cut  into  the  ground,  and  press  the  enrth 
laterally  into  the  sword,  cut  and  firmly  close  It  up. 

87.  Portable  OoLLScnoir  Box;  Tmman  J.  Homer,  St.  Louis,  Misaonrf. 

Claim— The  whole  box  as  a  portable  collection  box,  in  the  peculiar  arrangement  of  its  component  parts 
of  glass,  wood,  and  metal.  I  particularly  claim  the  money  Inlet,  it  being  In  the  ahape  of  a  box  withoat  a 
bottom,  through  the  top  of  which  ia  inserted  a  narrow  flat  tube,  and  between  It  and  the  aides  of  the  box  are 
two  ranges  of  disca,  which  discs  close  the  apertore  of  the  tube  when  the  box  Is  inverted. 

28.  Machuteb  for  Rasswo  Wbobts;  Sheldon  A.  Hotchklaa,  New  Haven,  Gonnecticat. 

Claim— The  cone  and  the  acrew  drum,  pawl  hook,  knee,  and  aheeve^  In  oambinatioD,  tm  set  Ibrtlu 

29.  IxMA  Robber  Fabbics;  B.  E.  Marcy,  City  of  New  Yoi^. 

Claim — ^The  Improved  India  rubber  Ikbric  made  by  the  combination  of  India  rubber  with  hypo«a]pliIle 
of  cine,  and  by  the  expoanre  of  said  oomponnd  to  steam  or  water  at  the  temperature  stated,  withont  any  ad* 
mixture  of  free  sulphur. 
.90.  India  Robber  Fabuos;  E.  E.  Harey,  City  of  New  Tork. 

Claim — ^The  improved  India  rubber  fiibric  made  by  the  combination  of  ladta  rvhber  with  mlphiiret  of 
lead  and  carbonate  of  lead,  or  the  protoxyde  of  lead,  and  by  the  ex]>osore  of  aaid  ooDipottnd  to  atoaa  or  water 
at  the  tempenture  stated,  without  any  admixture  of  free  sulphur. 

81.  India  Robber  Fabrics;  S.  £.  Marcy,  City  of  New  York. 

Claim— ^The  improved  India  rubber  fabric  made  by  the  combination  of  India  robber  with  the  antphoret  of 
felnc  and  hyposulphite  of  zinc,  and  by  tbn  expoanre  of  said  compound  to  steam  or  water  at  the  teupecatare 
stated,  without  any  admixture  of  free  sulphur. 

32.  Affaratus  for  Settiho  and  Goftivo  Munc  for  thb  Bubd  ;  Emanuel  MarqnIs,  Bloomlngton.  Indiana. 

Claim— The  tablet,  or  Its  equivalent,  with  raised  staves  and  aockets,  In  oombination  with  detached  solid 
notes,  and  other  signs  of  muaical  notation,  or  their  equlTRlenta,  capable  of  being  tnmapoMd  oa  and  fixed  la 
the  Uble. 
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&  BuK^MAfioa  Tom  Asm;  Banmel  W.  Marsh,  Washington  City,  D.  C. 

CUm— The  ecMutrnction  and  application  of  a  detachable-beaded  breech  pin,  with  a  split  female  expand- 
ing ring  or  ooUar,  and  a  non-expandine  male  collar  or  ring,  and  a  detachable  a^loBtiug  acrew  head,  forming  a 
oonpuuiid,  expaoMllngt  deCaehabl»4iea»Hl  breech  pin,  as  shown. 
M.  iPTAiATm  roE  fiAimuia  Paistkd  Suspacis;  Edwin  May,  Indianapolis,  Indiana. 

Cbim— The  combination  and  arraneement  of  the  blast  ian  in  cylinder,  a,  conductor,  a4|iwtable  monfli- 
piece,  irith  the  elastic  tube,  or  its  eqnivatent,  arranged  as  set  forth. 

S9c  BaocHAAaore  Fibs  Aems;  Edward  Maynaid,  Washington  Dty,  D.  G. 

dalm— 1st,  The  peculiar  manner  of  connecting  the  barrel  to  the  breech*piece,  riz :  the  hook  on  the  un- 
derside of  the  barrel,  taking  hold  of  the  pin,  or  the  equivalent  thereof  at  the  front  end  of  the  breech-pieoe, 
■*hik  the  link,  the  lever,  and  the  Joint  pins  of  said  link  and  lever  are  arranged  in  such  a  manner,  with  rel»> 
tiuD  to  tb«  slot  in  the  breech-piece,  and  the  ears  on  the  underside  of  the  butt  of  the  barrel,  as  to  form  a  treble- 
JoiBted  and  compound  leverage  connexion  between  the  breech-piece  and  the  butt  of  the  barrel,  of  such  a  char* 
■cter  that  the  burel  can  be  instantly  thrown  frum  a  firing  pueition  to  a  loading  poeiUou,  and  vice- versa;  and 
also  of  ndi  character  that  the  barrel  can  be  easily  and  quickly  detached  from  the  breech-piece  or  be  securely 
united  th'-reto,  in  the  manner  set  forth.  2d,  The  combination  of  the  metallic  block,  the  screw,  c,  and  the 
aer^,  a.  vith  each  other  and  with  the  front  portion  of  the  breech-piece,  and  in  such  a  manner,  with  relation 
to  tbf  ahoulder  on  the  underside  of  the  barrel,  that  the  Joint  between  the  butt  of  the  barrel  and  the  abnt- 
■eat  of  the  breech-piece  can  be  tightened  or  loosened.  3d,  Retaining  the  pivot  pin  in  its  position  within  the 
keecli-pieee,  by  means  of  the  overlapping  head  of  the  acrcw — but  this  I  only  claim  when  the  longitudinal 
gnnre  in  one  side  of  a  portion  of  the  length  of  said  pivot  pin,  fs  ao  located  that  when  the  pin  is  turned  to 
tlie  position  shown,  or  any  other  previonslyHdctermined  position,  it  may  be  drawn  out  far  enough  (and  only 
fcr  enough,)  to  detach  the  said  pin  from  its  hold  upon  the  lever,  and  thereby  allow  the  barrel  to  be  eeparated 
torn  the  breech-piece.  4th,  When  the  pivot  pin  is  retained  in  its  position  within  the  breech-pitHre  by  the 
evaUpping  head  of  the  screw,  in  such  a  manner  that  it  can  be  loosened  bv  partially  turning  the  same  upon 
its  axis— I  aiao  claim  the  arm  upon  the  outer  end  of  aaid  pin,  which  enables  it  to  be  readily  turni'd  upon  its 
■xii,  and  partially  withdrawn  from  its  phice  without  any  mechanical  assistance.  6th,  When  the  barrel  ia 
connected  to  the  breech-pieoe  in  the  within  described  manner,  I  also  claim  the  producing  of  a  tight  Jdnt  be- 
tvepD  the  butt  of  the  barrel  and  the  abutment  of  the  breech-piece,  by  combining  therewith  a  flanch-boctomed 
BMlailic  cop.  6th,  Giving  the  opposite  Ikoes  of  the  butt  of  the  barrel  such  a  shape,  that  the  flanch-bottomed 
netaUic  cup  can  be  easily  taken  hold  <^  by  the  thumb  and  finger  of  the  free  hand  of  the  user,  when  the  barrel 
ia  thrown  into  the  loading  position. 

86.  UmB  m  OruATDia  Gab  Braku;  G.  W.  Mitchell,  Jackaon,  Tennessee. 

Claim— The  flanched  or  ratchet  wheel  and  its  hooked  pawl,  as  described.  Also,  the  spring  platform  and 
the  pa  attached,  aod  stop-pin,  aa  deaertbed. 

87.  Siwno  Magbinbb;  G.  W.  Mitchell,  Jackson,  Tennessee. 

Claim— 1st,  The  combination  of  the  crank  on  the  driving  shaft,  the  slotted  arm  forming  a  portion  of  the 
■ne  lever  with  the  needle  arm,  and  so  extended  as  to  operate  the  lever,  f',  and  the  lever,  i',  carrying  the 
■buttle  or  looper,  arranged  as  described,  to  drive  the  needle  and  shuttle.  2d,  The  vertically  and  horisontallj 
Mastic  arm,  having  the  preaser  attached,  and  constructed  eo  as  to  be  operated  upon  by  an  appendage  of  the 
needle  to  feed  the  materiaL  3d,  The  polygonal  collar  fitted  to  turn  upon  the  needle  arm,  so  that  iiny  one  of 
ita  Mdes  may  be  presented  to  act  upon  the  preaaer  arm  for  the  purpose  of  feeding  the  doth  more  or  leea,  io> 
cotdiBg  to  the  wish  of  the  operator. 

9b  IioB  Smn  ;  Richard  Montgomery,  City  of  New  York. 

(Saim— left.  Forming  the  supports  or  fhime  to  which  the  side  covering  is  attached,  of  iron  or  other  metal 
oormgated,  in  the  fbrm  and  ibr  the  pnrposes  as  described.  2d,  The  combination  and  arrangement  of  the 
cormgated  cruea  beams  and  cmrugated  bottom  supports  with  the  iron  divisions,  as  set  forth. 

9k  BBtBVfBO  AnABAios;  Oaear  F.  Morrill,  Boston,  MaafadiQsetta. 

faaim  The  improved  steak  broiler,  as  made  with  the  deflector  In  Its  grid  or  grating,  a  flame  and  heal 
IHBiga  under  the  deflector,  and,  with  the  gravy  trough,  to  surround  or  encompass  the  heat  pasaage. 

ID.  OtOTCB  FOE  PUUET  OouPUKO;  Johu  Knickerbocker,  Stockport,  New  York. 

Oafan— JSnapendlng  the  dutches  or  impellers  in  radial  dote  in  the  disc  of  the  movable  pulley,  eo  aa  to 
aUew  them  to  vibrate  in  the  nuinner  set  forth. 

4L  MoBB  or  SicuBnio  Pbotogbaphs,  Ac,  to  Tomnosn ;  N.  W.  LaDgley,East  Cambridge,  and  Heniy  Jonet 
and  A.  S.  Drake,  Stooghton,  Massachusetts. 

Halm  nmiflng  daguerreotypea,  photogn4)hs,  fto.,  upon  tomhstonee,  by  inclodng  them  in  •  glaas  cam, 
the  opening  to  whkfa  is  dosed  by  a  glass  stopper,  and  affixing  the  same  to  the  stone. 

41  MocBTiaco  Pbkioqb  Stoxxs,  kc.;  Thomas  J.  Linton,  Providence,  Rhode  Island. 

Claim — The  improvement  in  making  mountings  for  predoos  stones,  and  other  articles  of  Jewelry,  which 
are  to  be  moanted  hj  forming  the  border  setting  and  bevded  edge  fhmi  a  single  sheet  of  metal,  at  one  ope- 
ratioa,  by  the  nee  of  a  die,  in  the  manner  described,  the  mountings  bdng  in  an  oval,  round,  square^  or  other 
form,  ae  the  article  to  be  mounted  may  require. 

4S.  Oonov  SiBD-BinxBM ;  Charles  A.  Lowber,  Medina,  Now  York. 

Cbim — Making  the  runner  with  the  surftce  next  to  the  shaft  smooth,  to  recdve  the  ootton  seed  ftt>m  « 
esHable  hopper  and  cause  them  to  be  properly  distributed  thereon,  and  to  be  carried  towards  the  periphery, 
and  with  that  part  or  the  auriboe  within  the  periphery,  and  outside  of  the  smooth  part  armed  with  tee^  in 
the  form  of  long  cutting  edges,  having  oontlnuoua  channela  or  furrows  Ix'tweeo  them  of  sufficient  size  to  re*' 
eeive  a  ootton  seed  and  permit  it  to  pass  and  roll  therein,  in  combination  with  an  upper  plate  surrounding  the 
eye  or  i^wrtnre  for  the  peesage  of  toe  ootton  aeed  to  the  amooth  part  of  the  sur&ce  of  the  runner,  the  under 
enrfoee  of  tlie  said  plate  being  parallel  with  the  surface  of  the  aald  runner,  and  armed  with  a  ring  of  teeth  ia 
tiM  Ibrm  of  long  cutting  edgea,  and  formed  with  tnterpoeed  channels  or  furrows  similar  to  those  of  the  runner, 
but  of  reversed  inclination,  as  spedfled.  Also,  making  the  said  teeth  of  long  ontting  edges,  and  surrounding 
the  amooth  snrlhoe  of  the  runner  of  varying  lengths,  as  described,  that  ia,  haTing  some  of  them  approaching 
the  ahalt  nearer  than  others,  that  the  seeds,  while  traveling  outward  on  the  smooth  surface  of  the  runner, 
my  atnofte  themeelves  and  properly  enter  the  fhrrowa  or  cnannels  one  by  one.  Also,  surrounding  the  perl- 
phfny  of  the  runner  and  upper  plate  with  a  trough  which  extends  within  the  periphery  of  the  runner,  lear- 
lag  an  open  spaee  or  air  passage  betweeSi  in  fwiwWnBtion  with  the  tanea^  or  equivalent  meana,  for  blowing 
fa  «  eqixent  of  air,  M  qtedfled. 
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44.  BFAKE-imBKBTKU  AKD  CnonrKTB  POft  LocoMonn  ENGum;  Wadiiogtoo  A.  PomIm  and  John  O.  D.  loUj, 
InduuiapoU*,  Indiana. 

Claim — ^The  constractioB  of  a  chimney  or  spark-arrester,  by  the  comUnatioo  and  anangsBMnt  of  the 
Tmrioos  parte,  aa  described. 

46.  HoiLKBrrEEDiso  AprABATUs;  Nathan  Pocket,  Deming,  Indiana. 

Claim — ^Tbe  arrangement  of  the  chamber,  ralre,  chest,  and  openings,  as  described. 

[Thin  invention  consists  in  attacliing  a  rectangular  valve  chest  or  chamber  to  the  boiler,  which  com— - 
nicates  with  the  same  tbroagh  an  aperture  atiove  the  low  water  line,  and  with  a  feed-pipe  extending  to  a 
heater  in  which  the  water  is  heated  to  a  boiling  point,  through  an  ap.Ttare  above  the  high  water  line,  and 
providing  said  valve  chest  or  chamlier  with  a  reciprucating  valve,  containing  a  chamber  which  ahall  alter- 
nately communicate  with  the  openings  leading  to  the  r>od-pip?  and  boiler,  and  receive  from  the  fbnnr«r  a  full 
supply  of  water  heated  to  a  boiling  point,  which,  when  conveyed  below  and  made  to  communicate  with  the 
water  in  the  boiler,  will  evolve  steam  and  diticharge  itself  intu  the  boiler  until  an  equilibrium  la  entahUahcd 
with  the  water  in  the  same,  thus  producing  a  self-regulating  feeder.] 

4B.  Hiirais ;  Samuel  M.  Richardson,  City  of  New  York. 

Claim — Constructing  binges  for  blin(k,  by  the  bent  straps  passing  around  the  outer  edges  of  the  hlind, 
•nd  endoaing  the  angle  thereof,  combined  with  the  eye  connected  to  said  bent  strap,  by  the  party  e. 

47.  IlAKFunu ;  D.  Sanford,  Taylor,  Ulinois. 

Claim — ^Ist,  The  sliding  rake  bar  flttod  within  the  bent  arm,  and  provided  with  a  Jointed  rake  bead,  fai 
eonneziOB  with  the  guide  strip  and  a  gavel  pusHsige  on  the  platform.  2d,  The  oomMnation  of  the  fciit:i«g  gavel 
receiver  with  the  tilting  box,  arranged  to  operate  automatically. 

48.  Conur;  Henry  Bohrer,  Strasburg  Township,  Laneaster  Co.,  Pennsylvania. 

Claim — ^The  application  of  the  tube,  i  K,  to  enter  the  rear  head  of  the  chum,  the  connecting  irfpea,  c  and 
B,  and  its  wide  month,  partition,  and  connecting  tubes,  l  m,  with  the  dashers  elevated  on  an  open  atcp^  eom- 
Uned  in  the  manner  specified. 

40.  AnnnaAL  Havm;  Wm.  Selpho  and  James  Walber,  City  of  New  Tork. 

Claim — ^Ist,  The  arrangement  of  the  cords  or  oatguts  and  the  pulley,  as  set  forth,  Ibr  applylnpc  a  double 
purchase  in  opening  the  hand.  2d,  The  arrangement  of  the  wrist-joint  and  hand  spring,  wher«bjr  the  said 
■pring  can  be  a4Jnsted  by  the  rod  that  panes  through  the  pipe.  3d,  The  oord,  or  Its  equivalent,  pnaaing  ftoaa 
the  elbow-pad,  and  giving  motion  at  the  wi-ist,  as  specilled. 

60.  Ssnr  Mrax.  Comiis;  Isaac  C.  Shuler,  Amsterdam,  New  Tork. 

Claim— 1st,  The  arrangement  of  stiffening  the  base  of  a  sheet  metal  coflin  by  lodcing  together  th^  sor- 
plns  edges  of  the  walls  and  bottom,  forming  a  rim  surrounding  the  base,  also  the  frame.  2d,  The  Inside  tray, 
whose  bottom  is  in  permanent  contact  with  the  exterior  bottom,  and  whose  sides  may  be  soldered  dirsctly  to 
tile  walls  or  set  away,  leaving  a  chamber  to  be  filled  with  inolten  metal.  Sd,  The  arrangement  of  scmlliiv 
or  donbl»4ocklng  tlie  walls  at  the  comers,  in  order,  by  mAing  a  voluminous  Joint,  to  stiflbn  and  brace  the 
general  structure,  whether  the  body  of  the  Joint  be  formed  on  the  inner  or  outside  of  the  ooffln.  4th,  The 
dotted  or  double  rim,  through  which  the  walls  protrade,  for  the  purpose  of  stifTening  the  upper  edgce  of  the 
walls  and  sostalning  the  lid  or  cover ;  also^  the  arrangement  of  folding  the  surplus  edges  of  the  walla  oTer  the 
frame.  6th,  Btiffsning  tiie  cover  with  the  fhame  near  Its  outer  edge  on  the  upper  side,  encluaing  the  anrplns 
■heet  metal  over  the  same.  6th,  For  the  purposes  of  stiffening  the  respective  portions  of  the  ooffln,  the 
frames  of  cast  or  wrought  metal,  for  the  blind,  for  the  cover,  for  the  walls  in  the  vicinity  of  the  hiwdlea.  for 
the  upper  edge  of  the  tray,  for  the  exterior  bottom.  7th,  I  disclaim  hinging  the  seotions  of  the  ooobkw  Mm 
of  the  cover  to  the  body  of  tiie  same,  but — I  claim  hinging  them  to  the  body  of  the  ooffin. 

61.  Hat-makii(0  MLAOHims;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — 1st,  The  rake  head  shaft,  fhmlshed  with  friction  wheela  or  rollen,  whieh  are  arranged  on  plrolsd 
lever  bearings,  in  combination  with  driving  wheels  which  are  furnished  wiUi  a  plain  flanch  for  the  niction 
rollers  to  act  against,  so  that  the  necessary  friction  may  be  produced  either  by  means  of  the  nweiJled  lever 
arrangement,  or  by  the  same  in  combination  with  th«  gravity  of  the  rake  head,  as  set  forth.  2d,  Tbe  myoal- 
able  spurred  ring,  set-ecrews,  with  the  wheels  on  the  ends  of  the  nke  ban,  arranged  as  set  forth. 

62.  Baw-muxs;  flamnel  Taaver,  White  County,  Arkansas. 

Claim — ^Ist,  The  arrangement  of  the  parts— I  say  arrangement,  because  I  cannot  claim  the  ioTentioa  of 
alleys,  saws,  rollers,  shafts,  Ac,  these  being  in  use  everywhere,  but  simply  claim  the  pecoliar  n%mwtn^  in 
which  they  are  anranged.    2d,  The  oonstraction  of  the  saw  carriage,  as  described. 

65.  MACHurB  foft  MAXiiro  Cioam;  Thomas  Thorpe,  City  of  New  Tork. 

Claim — 1st,  The  arrangement  of  the  drums  or  pulleys,  In  connexion  with  the  rollers,  H,  and  belt,  with 
or  without  the  rollers,  ir,  as  set  forth.  2d,  In  connexion  with  the  above,  the  runged  wheel,  or  Ita  eqalralent, 
arranged  in  the  manner  aet  forth.  8d,  The  means  described,  of  regnlatlng  the  pressure  on  the  cig;ar.  4th, 
The  arrangement  of  a  machhie,  as  aet  forth.  6th,  The  peculiar  steady  enrrea  or  bends  given  to  the  belt,  for 
the  purposes  mentioned. 

6A.  RoTAKT  Cutrb-hbad;  J.  P.  Tice,  Baltimore,  Bfaryland. 

Cbdm— The  employment  or  use  of  a  oyllnder,  or  any  aliment  or  section  thereof  applied  to  rotery  cnt- 
ten,  to  operate  as  set  forth. 

66.  WASRUfo  Maobmb;  Oeorge  W.  Tolhnrst,  Liverpool,  Ohio. 

Claim— Constructing  the  round  follower  of  wanhlng  machinea  of  two  sets  of  ringa  or  hoopa,  and  Itamlaii- 
Ing  each  set  of  ringa  with  a  handle,  so  that  the  eurfhoe  that  comes  in  contact  with  the  clothes  can  move  in 
opposite  directions  at  one  time ;  and  this  I  claim  when  the  same  is  arranged  for  opecatioD,  In  the  manner 
described. 

66.  Maobir  fob  GiBVLnvo  abb  Fbujho  Tbbbi;  A.  P.  Torrence,  Oxford,  Qeorgla. 

Cbdm— The  employment  or  use  of  the  handle,  provided  with  a  cutter,  and  ooimeeied  to  a  draft  lever  by 
the  bars,  or  any  equivalent  means,  so  as  to  operate  substantially  as  set  fortii. 

67.  Clapboabd  Oauob;  Hiram  Van  Dnsen,  Phelps,  Assignor  to  self  and  U.  BockMlow,  CUfton  Springa^  Rev 

Toik. 

Claim— A  gange  for  fitting  elapboarda  for  railing,  cnropoaad  of  the  bar,  the  arm,  the  dlde,  iHtli  flie  cam 
•fid  lerer  by  which  It  is  actoBted,  tlM  ftop^  and  the  straight  edgs^  or  their  equlvBleati^  aRBOCsd  as  nC  ftafth 
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18.  »**»—  MB  PBinon  PAm  HAiionrai;  Theodore  Tan  DeTeoter,  New  Bramwick,  New  Jeney. 

Claim — Tbe  comUiMitioii  of  the  oooicallj  bored  and  grooTed  bashes,  the  oonoentrtc  featbered  oollaxi^  the 
lhadiCRd  and  aeivwed  abaft,  and  tbe  oute,  applied  as  described. 

M.  DnrMi.  AmmAToa  fOK  Rbjxp  of  Paut  whiu  Opeeatiko;  Nabnni  Washbarn,  Bridgewater,  Mais. 

Obim — Tbe  ootuUnation  of  dental  forceps,  or  instnunent  for  operatlof;  upon  teeth,  with  electro-mftgnetle 
neebanlsBi,  or  its  equiTalent,  so  that  the  electriail  carrent  or  CQm»iits  may  be  made  to  flow  th  rough  the  nervv 
or  nerrea  of  the  tooth,  or  the  Jaw  or  flesh  immediately  coutigaous  thereto,  in  order  to  benainb  the  same  and 
Ruder  such  more  or  less  iosenslbte  to  paio  during  the  performance  of  tbe  deotnl  operation.  Also,  particu- 
larlj  tbe  application  of  tbe  electrical  apparatus  to  tbe  dental  instrument,  so  that  the  latter  maj  be  in,  or  16m 
part  dL,  the  circuit,  as  specified. 

0Ol  THinuiiO  MACBiiria;  D.  A.  Willbanka,  Harmony  Qrore,  Georgia. 

Oaim — The  peculiar  construction  of  the  wrought  iron  ribn,  in  combination  with  the  peculiar  construc- 
tioB  and  arrangement  of  the  cylinder  heads,  to  wit:  the  ribs  with  nngnlar  hooka,  and  tbe  cylinder  heads  with 
key  seats,  and  with  the  slotted  prqjections  and  radial  slots,  as  set  forth. 

CL  PLOvon;  William  F.  Teager,  Starkville,  Mississippi. 

Claim — The  arrangement  of  the  land-eide,  the  shank,  slot,  bnca,  t,  lug,  beam,  brace,  z,  handles^  shai^ 
catter,  and  mould-boud,  constructed  as  described. 

9L  Baoimuira  MACinim;  George  W.  Atklna.  Milton,  I>e1awar<'.  and  Wllllara  B.  Altkins,  Phiiadelpbla,  Pa., 
Aaaignon  to  G.  W.  Atkins  and  J.  B.  Ilenry,  Delaware  City,  Delaware. 

Claim — ^lat,  Making  tbe  ratchet  wheels  In  pairs  secured  together,  with  their  notches  Inclined  in  opposlta 
Arectiaoa,  In  combination  with  both  an  actuating  and  a  checking  {mwI,  r>ttcrating  together  simultaneously, 
arranged  in  the  manner  dearribed.  2d,  The  employment  of  a  self-righting  cover,  operating  in  combination 
with  the  ptetform,  or  its  equivalent,  in  the  manner  described — and  this  we  claim  whether  the  said  cover  be 
applied  either  to  a  fixed  platform  or  floor,  or  to  the  moving  platform  of  a  weighing  scale,  connected  with  a 
Rgistc^ring  machine.  Sd,  The  bell-striker,  when  the  same  is  constructed  with  arms,  and  operatsd  by  tha 
notcbea  of  tbe  ratchat  wheel,  as  described. 

6S.  Tool,  vom  PDnwmro  7ilu>B8;  Charles  H.  Dennlson,  Guilford,  Assignor  to  A.  Miller,  Brattleboro',  Yt 

Claink— 1st,  Tbe  described  washer  and  the  iron  gauge  for  trimming  and  shaping  the  internal  surfaoe  of 
Mioes,  ice.  2d,  The  described  collar  gauges  for  squaring  tbe  externaland  internal  curved  surlkcea  of  the 
feUoe. 

M.  Lasu  ass  Poftx ;  William  B.  Dunbar,  Waterbury,  Assignor  to  self  and  George  H.  Seymoar,  Plymouth, 
ConnecticnL 

Claim — Hie  combined  ladle  and  fork,  constructed  in  the  manner  described. 

n.  Caatnra  Bozn  tok  Whkil  Hum;  Thomaa  EUia,  Assignor  to  sal^  W.  A.  Ellia,  and  A.  D.  Sills,  Pbiladat 
phta,  PennsylTania. 

Claim — Supporting  the  sand  eore  between  two  rand  heads,  when  the  above  parts  are  employ«d  in  oon* 
nexSon  with  a  sand  mould,  in  the  manner  represented. 

flSt.  MACHivn  roE  FoBmna  Hat  Bomxs;  Richard  Fitzgerald,  Assignor  to  James  Booth,  Newark,  New  Jersej. 

Ciaim—lst,  Distributing  the  for  on  the  former  by  discharging  the  same  through  an  annular  opening, 
over  and  co-oeatric  with  the  former.  2d,  Tbe  employment  or  uae  of  the  stationary  shell  provided  with  the 
lewss,  carta,  or  pickera,  o  r,and  having  within  it  the  co<entric  rotary  wheels,  one  or  more,  also  provided  with 
canb  or  pickers,  ▼  u,  and  with  or  without  fan  blades,  arranged  relatively  with  the  former.  3d,  The  employ- 
awDt  or  uae  of  the  slide  with  the  sliding  tube  or  pipe  fitted  therein,  containing  the  former  shaft,  the  box.  aud 
elastic  bdt,  or  Its  aqulvalent,  arranged  relatively  with  the  suction  fiin,and  the  shell,  and  wheels,  as  specified, 

07.  H«ESB  Hat  Rakjh;  George  N.  Hall,  Assignor  to  sel^  8.  Arthur,  and  J.  Pierce,  ***»"«V^'**g,  New  York, 
and  D.  8.  Arthur,  City  of  New  York. 

Claim — The  arrangement  of  tlte  main  lever,  intermediate  link,  auxilhury  lever,  connecting  rod,  cam,  arm 
nke  head,  slotted  brace  bar,  and  driver's  seat,  as  set  forth. 

t&  8TSAM  Plouqbb;  James  W.  McLean,  Assignor  to  self  and  Edwin  May,  Indianapolia,  Indiana. 

Claim — ^The  arrangement  of  tbe  ploughs,  gearing,  cutters,  lever,  and  connecting  rod.  in  combination  with 
the  Qoiversal  jointed  shaft,  when  operated  in  connexion  with  the  steam  engine,  as  set  forth. 

tt.  Pio  Tdbeb  akv  Duvibs;  John  P.  Kemp,  Charlestown,  Maasaebnsetts,  Assignor  to  N.  F.  Stevens,  Monlt- 
onboro^.  New  Hampshire. 

Claim— Conatructlng  the  Interior  peg<^iding  portion  of  the  tube  of  a  form  made  up  of  angles  or  corners 
sad  Mirfiioes,  as  deaeriliml,  and  so  that,  while  the  cross  section  or  area  tliereof  is  materitUly  grv:iter  than  tiiat 
«<tlie  peg.  to  admit  of  a  driver  of  IncreAsed  atrcngtli  and  ninterially  greater  crows  section  or  hd'S  than  tlmt  of 
Ibe  peg  working  therein,  said  tube  In  \\s  peg-guiding  i)ortIon  serves,  by  Its  corners  or  angles  aud  aur&ces,  to 
nstraitt  tbe  peg  fh>m  lateral  shake  or  pUy. 

70.  Cattlk  Pumps;  Warren  Nlcbola,  Lima,  Assignor  to  self  and  Thomas  Ghormley,  Stokes,  Ohio. 

Claim — let.  The  combination  with  tbe  covers  of  the  atopa  which  will  o|ien  the  trough,  when  Ita  corre^ 
poodiog  irfatform  rises  to  its  highest  poeition,  and  close  it  when  the  platform  deacends  to  its  lowest  position, 
■s  dracribed.  2d.  The  arrangement  described  of  the  spout,  in  combination  with  the  arm  or  with  aiirae  other 
part  operated  by  tbe  descent  of  one  of  the  platforms,  by  which  the  direction  of  the  water  is  changed  near  tba 
ckm  of  tba  descant  of  the  platform. 

71.  CvMirr  Talvbs  or  Stiam  SNaixes;  George  H.  Reynolds,  Assignor  to  Caleb  Barstow  and  D.  D.  Badger, 

CItr  of  New  York. 

Claim— The  arrangement  within  each  steam  chest  of  a  rotary  engine  of  the  starting  and  reversing  valve 
baving  the  cut-olT  valvn.  In  combination  therewith,  the  two  being  so  coupled  and  oporutiog  tlmt  the  surtin^ 
er  reversing  may  Im  eflected  without  coupling  or  uncoupling  any  of  the  connecting  parts,  in  the  manner  set 
forth. 

71  McM  or  AtrLTTWO  Sulvhubous  Acid  Gas  i2v  rira  DmcATioN  or  Cane  Jutck:  Nancy  P.  Bmshear.  of  tba 
Pariah  of  St.  Mary,  Executrix  of  Robert  B.  BraslieHr,  deceas.d,  Inte  of  Pattersonvillu,  Louisiana. 

Claim — Subjecting  sugar  cane  Jnlce,  or  oth"r  sacrharlne  l!qnld,  to  the  direct  action  of  the  fnmes  of  burn- 
ing sulpbur.  audi  liquid  being  employed  in  a  diffused  state,  so  tlmt  every  or  nearly  every  portion  of  tbe  whole 
body  a  Uqold  la  brougbt  in  contact  with  tbe  mme  almost  fimultaueoualy,  as  act  forth. 
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73.  FASTRniro  rom  Cartbiime  Boxxs  :  Rebecca  H.  Willion,  Adminiftimtriz  of  tlM  wtite  of  John  M .  Willao^ 

decea«ed,  Washington  City,  D.  C. 

Claim — A  cartridge  liox  fastening.  coniponMl  of  hinged  lerer  and  iprlng.  said  fpring  ■ciTing  to  hold  tlio 
lover  open  or  clo«ed,  and  Miid  lever,  by  the  aid  of  said  spiing,  clam|>iDg  the  llapof  tlie  cartridgs  box  between 
itself  and  the  side  of  said  box,  us  represented. 

DECEMBER  13. 

T4.  Car  Ooupuiios;  Lnther  Adams,  Blanchester,  Ohio. 

Claim — The  combination  and  arrangement  of  the  latch,  spring,  and  plates,  ooDStmcted  as  deBcribed. 

75.  CoTTO^i  Seed  Planteiu;  Peter  B.  Baker,  Wall  Hill,  MissiHsippi. 

Claim — ^The  arrangement  of  the  teeth  in  front  of  the  drill-opener,  and  the  scraper  secnred  npm  tbe  qniiig 
mnners  or  shoes,  in  combination  with  the  seed  drum,  in  the  manner  specified. 

76.  Sasr-fastexer;  Nelson  Bamum,  St.  Louis,  Missouri. 

Claim — Tlie  lover,  the  adjustable  connexion,  and  the  springs,  and  bolt,  in  ««rt«nMw^^^i«  irlth  Che  jUddtog 

strip,  as  specified. 

77.  RuxNiifo  Gear  or  Tbuicles;  A.  R.  Bertram,  Redding,  Connecticut. 

Claim — Attaching  the  front  axle  to  the  bolster,  by  nicAUs  of  the  sleeves  fitted  looarty  on  the  holster  and 
connecteil  with  the  bar,  which  is  attached  to  a  circle  plate  or  any  suitable  swivel  oonnexiou,  between  the  said 
bar  and  axle,  when  said  parts  are  used  in  connexion  with  thQIs,  or  a  draft  pole  attached  rigidlj  to  the  axle. 

78.  Double  Et>-puoe  for  Optical  Instrumbkts;  Alexander  Beckers,  City  of  New  York. 

Claim— Connecting  a  stereoscope  or  other  optical  instrument,  with  doable  eye  tubes,  light  tahea,  or  er^ 
nieces,  each  of  which  being  shaped  or  turned  of  one  piece  in  the  ibrm  of  an  obliquely  intersected  and  monUed 
hollow  cylinder,  in  the  manner  described. 

79.  Composition  for  Kixduno  Fire;  Elizabeth  Bellinger,  Mohawk,  Kew  York. 

Claim — ^The  inflammable  gnm  paste  composed  of  Kaurie  gum,  camphor,  and  wax.  In  about  the  profMXw 
tlons  stated,  when  combined  with  friction-match  paste,  placed  on  kindlors  for  fires,  in  the  manner  net  forth. 

80.  BoLTiira  and  Cleaniko  Clover  Seed;  John  H.  Birdsell,  West  Henrietta,  Now  York. 

Claim — Ist,  Operating  the  bolts  so  as  to  impart  to  them  on  oblique  alternately  rising  and  JUlIn^  i»otioD| 
by  means  of  the  double  crank,  guide  rods,  arms,  and  connecting  rods,  or  their  equivalents,  in  the  manner  set 
Ibrth.  2d,  Arranging  the  trough  provided  with  endless  conveyors,  for  the  purpoee  of  returning  the  nnhi^flfd 
seed  or  tailings  to  be  again  submitted  to  the  operation  of  hulling. 

81.  Seed  Plakterb;  William  Blessing,  Jeffersonville,  Ohio. 

Claim— The  arrangement  of  the  top  portion  of  the  distributor  made  with  a  aemi-lnnar  openlne,  and  the 
recess  under  the  covered  portion  of  the  said  top,  when  the  periphery  of  the  top  is  made  with  the  <£air  open- 
ings on  either  side  of  the  reciprocating  seed  bar,  so  that  said  bar,  by  its  reciprocating  action,  shall  work  out 
the  chaff  through  the  passages  on  either  side  of  the  seed  bar,  and  thus  prevent  chokUig  the  diatrlbator. 

82.  STRXXxaro  Apparatus  for  Goitob;  Jeremy  W.  Bliss,  Hartford,  Connecticttt. 

Claim—lst,  Arranging  the  striking  mechanism  of  a  bell  within  the  hollow  bell,  when  tiie  wire  which 
actuates  the  mechanism  moves  In  lines  parallel  to  the  axis  of  the  bell,  or  nearly  so.  2d,  A  rock  shaft  arm, 
arranged  with  ruferenoe  to  the  bell,  in  combination  with  a  slide,  a  swing-catch,  and  a  hammer,  and  »ii»*«TiH»r 
wire,  and  proper  springs,  as  set  forth. 

83.  GRiKDnro  Mills;  John  Broughton,  City  of  New  York. 

Claim — ^Ist,  The  double  and  reverse-acting  conical  grinding  nirfliceii,  constmcted  as  set  forth.  2d,  Tn 
eombinatioD  with  a  revolving  grinder  and  hollow  case  or  drum,  I  claim  the  wings  or  Ikn  blades^  operating  aa 
•St  fbrth. 

84.  PoRTAHLX  Fencbb;  Peter  M.  Brown,  Carrollton,  Illinois. 

Claim— Oivlng  such  a  shape  to  the  slots  at  each  end  of  the  sections,  that  the  said  sections  can  be  secorely 
interlocked  with  each  other  by  means  of  supporting  posts  of  the  within  described  shape,  in  such  a  ntanner 
that  the  said  sections  can  be  either  lengthened  or  shortened  when  they  are  put  up  for  use. 

86.  FA?r-ooTER90RA  FOR  Stiax  Ehgives  ;  Isaac  Y.  Chubbnck,  Roxbnry,  Massachnsetta. 

Claim — Combining  the  main  spindle  of  the  fan-governor  with  the  stem  or  spindle  of  the  valve,  by  meana 
of  a  toothed  arc  formed  upon,  or  attaciit'd  to,  the  extremity  of  the  crank  arm  which  carries  the  fiin,  mnd  a 
toothed  sector  upon  the  valve  stem,  the  said  crank  arm  being  attached  to  a  sleeve  fitted  to  the  spindle. 

86.  Machines  for  Windi!(o  Thread  on  Spools;  Uezekiah  ConantjIVillimantic,  Connecticut;  patented  ia 

England.  Juno  22, 1S59. 

Claim— 1st,  The  combination  of  a  traverse  chnnger  with  right  and  left-hand  screws,  and  with  nnta  which 
are  alternately  in  gear  with  snch  screws,  the  rombination  operating  as  a  whole.  2d,  A  traverse  changor  prc^ 
vided  with  successiVH  steiMor  teeth,  substantially  such  as  is  before  described,  and  acting  upon  lips,  asset  forth. 
8d,  A  stop  motion,  for  causing  the  machine  to  ct»nie  to  rent  when  a  spool  is  filled,  in  combination  with  anto« 
matic  apparatus,  for  regulating  the  lenjrth  of  motion  and  change  of  direction  of  motion  of  a  guide,  through 
which  the  thread  is  delivered  on  to  a  Iwbbin  or  sp  x>l.  4th.  Adjustable  lips,  in  combination  with  a  travt^rse 
dian^er,  wtiereby  spools  of  different  U-ngths  may  be  abound  by  the  use  of  the  same  traverse  changer.  5th, 
Mounting  the  preswr  aud  thread  guide  directly  upon  or  attaching  it  firmly  to  the  traverse  rod,  as  before  de- 
scribed, whereby  the  machine  is  climpeue<l  and  iM^rtbrins  its  work  more  accurately.  And  lastly,  in  combi- 
nation with  ap|>anttus  snch  as  descnlx-d.  for  governing  automatically  the  motions  of  a  thread  guide,  I  claiu 
a  tension  apparatus  and  stop  motion  which  arrests  the  motion  of  a  machine  when  a  thread  breaks,  by  the 
mode  of  operation  set  forth. 

87.  Sash  Weiohts;  John  B.  Cornell,  City  of  New  York. 

Chdm— My  improved  metallic  sash  weight,  the  peculiarity  of  which  consists  In  Its  having  a  series  of  an- 
nular grooves  formed  at  suitrtble  distiinces  from  each  other,  in  the  lower  portion  of  said  sash  weight. 

88.  Macbixe  for  Wirixo  Busd  Rods;  Thomas  R.  Crosby,  Newark,  New  Jersey. 

Claim— 1st.  The  use,  in  wiring  machines,  of  the  yielding  mouth  to  hold  the  wire  when  being  drives  and 
formed.    2d,  The  use  of  the  ai^astabls  slide,  in  the  manner  dsacribed.    Sd,  In  said  machines  tha  use  of  tha 
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doff  !b  the  end  of  the  mrm.  In  the  in«nner  dfucribed.    4th,  The  oombliiation  together  of  the  driTer  and  Ui« 
ykkliag  aiooth  ftiraied  by  the  rack  and  plate. 

M.  Kioui  WaJLVFKRs;  R.  Crowley,  City  of  New  York. 

Claim— The  Incfaioii  of  the  wrapper,  so  as  to  expose  the  heads  of  the  needles  and  piodnoe  a  ooverloff  or 
flap  of  the  torm  shown,  or  eqniraleot  form. 

90l  XiCHDiK  worn.  Makuo  Clasps;  Jonathan  Cntter,  Chloopee,  Massachnsetto. 

Ctaun— 1st,  The  sliding  former  and  the  Tlbratlng  lever,  In  combination  with  the  die  and  punches.  2d, 
The  rvciprocating  ring  to  actuate  the  slide  former,  in  combination  with  the  revolving  cam,  lever  arm,  and 
pin,  M.  3d,  The  centre  spring  pin,  w,  to  prew  the  blank  down  tliroiigh  tbe  die  plate  on  the  forming  lied,  in 
the  msoner  d«ecribed.  4th,  The  whole  arrangement  in  combination,  as  an  organized  automatic  machine,  ixk 
the  manner  aet  forth. 


•L  Sanxao  MAcnnEs;  0.  H.  Dennis,  Altona,  niinois. 

Claim— The  combination  and  arrangement  of  the  cylinder,  o,  of  circular  cutters,  with  the  cultivating 
sad  opeoing  teeth,  and  with  the  sowing  cylinder,  b,  in  tbe  manner  set  forth.  Also,  In  oombination  with  tho 
sbove,  tbe  arraogement  of  the  loosely  hinged  harrows,  in  relation  to  each  other  and  to  the  frame  of  the  mar 
chine,  and  in  ctMubination  with  the  arms,  rock  shaft,  lever,  and  catch. 

92.  Srosx-LOAMira  WAOom;  D.  S.  Fancher,  Logansport,  Indiana. 

Claim — 1st,  Tha  inclined  frame  or  bed  and  the  hinged  drop,  in  combination  with  the  friction  roUen  and 
the  windlass.    2d,  The  receiving  table,  in  combination  with  the  clamps,  as  described. 

S3.  SnAM  PuHiOHt;  J.  W.  Fawkes,  Christiana,  Penusylvanisb. 

Claim — ^Ist,  The  arrangement  of  the  clutch,  levers,  m  v,  rod,  lever,  V,  and  button  or  prqjection,  on  the 
elisin,  P,  wberdby  the  chains,  f  p,  are  wound  on  the  pulleys  of  the  shaft,  and  stopped  automatically  at  tha 
pn^r  time.  2d,  In  combination  with  the  above,  the  brake  and  pawl,  when  applied  to  the  machine  to  ope- 
rsle  siranltaneoosly,  as  described. 

M.  Gab  Mnsn;  Thomas  B.  Fogarty,  Charleston,  South  Carolina. 

Claim— let.  The  oombination  with  the  water  reservoir  and  the  revolving  measnrins  dmm.  of  an  Inclined 
bed  wbed,  aa  set  forth.  2d,  Tlie  arrangement  of  the  overflow  pipe,  in  combination  with  the  water  rc«cM-voir, 
mttre  chamber,  dry  well,  and  pipe,  in  the  manner  set  forth.  3d,  The  arrangement  of  the  water  inlet,  in  tho 
Bwnner  set  forth. 

[This  invention  consists,  llrst.  In  the  arrangement  of  an  inclined  wheel  within  a  separate  re«ervoir  made 
bf  eloagatiug  the  case  of  the  metre,  and  In  fixing  niwn  the  periphery  of  this  wheel  suitable  buckets,  which 
ehall  alternately  dip  into  the  water  contained  in  said  reservoir,  and  convey  tbe  same  into  the  main  reservoir, 
thereby  maintaiDinig  a  correct  water>line  under  all  ordinary  clronmstancea,  and  effecting  an  eqnitablM  regis- 
tntioD  of  gB&  It  consista,  secondly,  in  preventing  the  metre  frmn  being  overcharged,  by  tho  employment 
of  a  pipe  extending  np  near  tha  water-line,  and  commnnlcatlng  from  the  supply  reservoir  to  the  liottora  of 
the  dry  well  in  front  of  the  metre,  so  that  should  any  attempt  be  made  to  overcharge  the  reservoir,  the  water 
will  escape  through  this  pipe,  and  rise  into  the  dry  well  and  stop  the  flow  of  gas  completely.  Also,  in  a  po- 
caliar  arrangement  of  the  water  inlet  pipe,  so  that  It  will  have  no  communication  with  the  body  of  the 
netre.] 
9o.  HoKZiOxrAL  WatsBtWhuu;  A.  M.  Ford  and  C.  W.  Warner,  Jericho,  Vermont. 

Oaim— The  ooostmction  and  arrangement  of  the  lifter  and  band,  and  of  tha  hockets,  combined  in  the 
manner  set  forih. 
16.  AnM  OS  Shapts  ;  Oeorgo  Foster,  Brooklyn,  New  York. 

d^m — A  abaft  or  axle,  cellular  in  ito  character  and  composed  of  a  series  of  wrought  iron  rods  or  tulies, 
eoveied  and  held  together  by  a  casting  cast  upon  the  same,  and  forming  the  journal  wheel,  bearing  suction 
wheel,  and  pnlloy* 
97.  Mou  Plooohs;  W.  P.  Onolman,  Dublin,  Assignor  to  self  and  Samuel  B.  Monia,  Wayne  Co.,  Indiana. 

Ctaim~-lat,  Tbe  lover,  rigidly  attached  to  a  uivotod  mole  in  the  described  combination  with  the  rack,  ar* 
lai^ed  and  operating  as  set  forth.  2d,  The  cam,  In  the  described  combination  with  the  coulter  and  a^justuble 
pivoted  mole,  operating  as  set  forth. 

9A.  PacRftTixo  FuiB  axp  Hxata  ;  Blagnns  Gross,  Washington  City,  D.  C. 

CSnim— The  application  of  an  air-tight  apparatus  of  displacement  to  which  hydrostatic  preasnre  is  ap« 
plied,  for  the  purpose  and  in  the  manner  set  forth. 

90.  SncKB  voB  Bsmnnox  Roguis;  Charles  Hadflald,  Brooklyn,  New  Tork. 

Claim— The  rocket  stick  enclosing  or  in  connexion  with  a  magaxine  of  powder,  In  the  manner  set  forth. 

100.  Casmjb  Mooim;  H.  HalToraon,  Cambridge,  Massachusetts. 

daim^The  oombination  with  an  outer  tube  of  the  inner  elastic  slit  tube,  applied  and  operating  as  set 
forth.  And  In  combination  with  the  ekstio  tubj,  I  cfahlm  the  tip  of  elastic  or  yielding  material,  applied  and 
operstlng  aa  dssCTibad. 

lOL  Wasbuto  HACHon;  Ira  Hann,  Hope,  New  Jersey. 

Claim — The  combination  of  the  fixed  robber  board  with  the  removable  rubber,  friction  roll,  pressor  car* 
risge,  and  openrafting  lever,  arranged  as  described. 

IQZ.  Bi>«rnB;  J.  8.  Harbison,  Sacramento,  Oallfomfa. 

Claim— PlaclM  the  bee  comb,  known  as  worker  cells.  In  a  horlxontal,  or  nearly  horlxontel  position,  so 
that  the  cdla  shall  be  rertical,  or  nearly  vertical,  instead  of  horizontal,  by  the  means  as  set  fbrth. 

103.  Bmuot's  Tbat;  William  HofAnan,  Benlcia,  Oslifomia. 

Clahn— A  singlo^ianded  butler's  tray,  fhmished  with  a  hinged  or  pivoted  handle,  so  aa  to  be  detached  or 
•viag  out  of  the  way,  to  fbcllltate  the  placing  or  removing  of  articles  uiwn  it,  and  to  economize  room  and 
qncs  in  carrying  or  stowing  It  away. 

lOL  Ratcbr  Pcllxts  por  Buxn  CoiDS ;  J.  B.  Holmes,  Jr.,  dty  of  New  Tork. 

daim— The  metelllc  bar  prqjecting  from  the  vrlndow  casing,  and  having  teeth  on  the  back  thereof,  in 
oombination  with  tbe  bridle  pawl  passing  around  seid  bar,  and  carrying  the  pulley  for  the  cord.  Alao,  the 
porcelain  roller  on  the  centre-pin.  In  combination  with  the  bridle  pawl  and  bar. 

106.  Olavps  pob  Hktal  Steaps;  A.  H.  Hook,  dty  of  New  Tork. 

dahn— The  ootar  griper  and  nail  for  fiuitenlng  tho  ends  of  bile  and  other  straps^  ooortracted  aa  set  forth. 
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lOG.  Hoop  Locks;  Daniel  Hagbes,  Rochester,  New  York. 

Claim— The  cane  or  box,  having  slota  in  two  opposite  sidee,  Kod^  proriJed  with  «  damp  or  jaw,  mmnged 
ae  set  forth. 
lOT.  Boots;  Peter  Keffer,  Reading,  PeniMylranta. 

Claim— The  described  mode  of  making  the  leg  of  the  boot,  the  leather  being  folded  in  fhmt,  and  the 
crimp  liamraerwi  In,  Instead  of  crimping  in  the  usual  way,  and  the  ankle  being  oompleCad  by  a  alnsle  MMn 
and  one  i>ieoe  of  leather,  as  set  forth. 
108.  HARrBSTBKs;  L.  a.  Knifr.*n,  North  Salem,  New  York. 

Claim— Constructing,  as  a  whole,  thf  shoe  on  which  the  cutter  and  finger  ban  are  supported  and  adjnatcd 
In  one  piece,  combining  the  guide  box  for  the  cutter  bar,  the  recess  for  the  finger  bar,  the  slotted  bracket  *ir 
the  csstitr  wheel  to  Ite  attarh>'d  to  the  T.rtiail  locking  portion,  the  vertical  pivot  or  gudgeon,  for  Um  whole 
to  bv  suspended  or  a4Jnsted  on  horiiontally,  to  a  position  parallel  with  the  inner  aide  of  the  main  frnme,  as 
aet  forth. 
100.  Mraluc  Window  Bukm;  G.  A.  Lathrop,  East  Saginaw,  Michigan. 

CUim— The  arrangement  of  the  plate  with  slots,  slats  or  watersheds,  and  groores,  la  oombinatioa  with 
the  slutted  slide,  as  specified. 

110.  Bssn  Plaxters;  J.  A.  Lee,  Camanche,  Iowa. 

Claim— The  arrangement  of  the  bar,  r,  cord,  rotary  shaft,  sliding  seed-box,  bars,  c,  leTsr,  and  sltdinc  m^ln, 
as  describi'd. 

111.  Apparatus  for  Mouldivo  Caxduks;  Horatio  Leonard  and  Henry  Ryder,  New  Bedford,  Manachnaetta. 
Claim— MHkIng  the  receiver  or  trough  separate  from  the  body  of  the  monid  or  series  of  monlda.  and  ao 

constructed  and  aiTangi^]  as  to  operate  therewith.  In  the  manner  set  forth.  Also,  the  described  ImproTed 
mode  of  packing  the  lower  orifice  of  the  mould,  vis:  by  means  of  a  spring  Ihmished  with  rubber  or  oUier 
proper  elastic  material,  the  same  being  arranged  and  made  to  operate  with  respect  to  the  said  orifioe,  aa  aat 
forth. 

112.  Hacriiti  por  CiTTTnra  Railway  Bars;  Bei^amin  A.  Maaon,  Newport,  Rhode  Island. 

Claim— For  giving  to  rails  the  form  described,  the  combination  of  the  series  of  cutters,  amng«d  in 
tion  to  each  other,  as  described. 

113.  COR.X  Planters;  0.  C.  McCune,  Darby  Creek,  Ohio. 
Claim— The  arrangement  of  the  peculiarly  formed  rack  bar  rod,  bent  lerer,  pawl,  ring,  cam,  and 

descriiied. 

[This  Invention  consists  In  pUcing  in  rear  of  the  plough,  nsed  to  form  the  fbrrow  In  which  the  oc»m  la 
depoalted,  a  siiovei  or  eoverer.and  in  operating  the  same  by  suitable  oonneettng  rods  and  levecs,8i>  aa  to  ocrver 
the  corn  In  hills,  after  being  defiasited  In  the  ftirrow.] 

114.  VBanABLB^LicxR;  Chauucey  Parmelee,  Wilmington,  Termont 

Claim — Supiwrting  the  front  end  of  the  at^ustable  plane  of  bottom  on  the  fixed  bottom  board  of  tbe  Kop- 
per,  so  that  it  shNll  bo  stationary  relatively  to  the  gate,  and  arranging  at  the  end  of  the  plane  the  mocbaniam 
for  raising  it.  Also,  the  application  of  the  board  or  partition  to  the  hopper  aud  the  a4|ustabla  platfi>mi.  In 
tlie  manner  specified. 

116.  Spictacli  Fraki;  William  H.  Peckham,  Hoboken,  New  Jersey. 

Claim— ^Connecting  the  end  pieces  of  spectacle  frames  by  the  clasp  sockets.  In  the  manner  speeUed. 

110.  MxTHOD  OP  PBoracTiNQ  VRicROirAL  Elktrio  MLacbinis  prom  Moutcrx;  Charles  A.  Seeley,  City  of  Kew 
York. 

Claim— Enclosing  an  electrical  machine  In  a  covering  or  box,  which  Is  nearly  or  quite  air-Ukht,  and,  by 
means  of  an  abaorbent  mobture,  preserving  the  air  about  the  machine  nearly  uniformly  dry.  Alaoi,  the  ia. 
sulatlng  covering  or  box,  as  describi'd. 

117.  Nut  Machixis;  Andrew  J.  Shepard,  BuflUo,  New  York. 

Claim — ^Ist,  Perforating  the  punch,  e,  as  described.  2d.  The  cutters,  constructed  and  arranged  relsutWely 
to  the  dies,  as  described.  3d,  The  combination  of  the  dies  with  the  water  chambers,  1  and  m,  amaneed  aa 
described.  4th,  The  combination  and  arrangement  of  the  punch,  d,  with  the  water  chamber,?,  and  opeoiacis 
■8  described. 

118.  ATTACHXira  Spokks  op  Carriaor  Wrrxls;  Joel  Y.  Schelly,  Hereford,  Pennsylvania. 

Claim — ^Ist,  The  ferrule,  furnished  with  rings,  and  applied  in  the  manner  set  forth.  2d,  The  screw  plntea, 
wrided  upon  the  inside  ftoe  of  the  tire,  in  the  manner  set  forth.  3d,  The  combination  of  (with  suitable  alota 
made  In  the  Inside  fitoe  of  the  tire,)  the  bolt,  e,  key>bolt,  g^  aud  plate^  artanged  in  ths  manner  apecifled»  far 
securing  the  tire  rigidly  in  its  place  upon  the  wheel. 

110.  M ANURX  I>rills;  0.  B.  Singeltery,  OreenvlUe,  North  Carolina. 

Claim— The  arrangement  of  the  plough,  guide  board,  lifting  bar,  gnidlng  bar,  and  rolatfaiK  hoppea  or 
receptacle,  as  described. 

l$0.  niMP-BRSAxnia  Hacbriib;  Stephen  Staflbrd,  Garrolltoo,  lllssoari. 

Claim — Constructing  the  brake  with  two  discs  and  heads,  and  nnitlng  aald  dbns  by  means  of  rossoda  or 
slats  armed  with  obliquely-set  teeth,  and  arranged  so  that  spaoca  shall  exist  between  them,  and  they  oaa  be 
aiUusted  to  give  the  teeth  any  required  obliquity,  as  set  forth. 

121.  Watcb  Kits;  John  I.  Sterling,  San  Francisco,  Oallfomla. 

Claina— A  watch  or  door  key  with  a  hollow  stem  or  pod,  open  at  both  Its  ends,  so  that  aoythlng 
into  It  that  would  obstruct  Its  action  will  drop  or  lie  punched  out  through  the  open  stem. 

132.  BiLTiHO  POR  Pullets;  Euclid  C.  Thayer,  Providence,  Rhode  Island. 

Claim— The  manufiioture  of  round  belting  by  preparing  the  leather,  or  other  material,  in  the  node  de- 
scribed, and  rolling  and  twisting  the  same  in  a  spiral  form  with  any  required  number  of  conical  layera  In  the 
cylinder,' either  vrith  or  without  a  cylindrical  space  in  the  centre  of  the  belt,  and  cementing  the  layera  in  the 
process  of  manulkcture,  as  described. 

123.  Bbi-bites;  T.  S.  Underbill,  St.  Johnsvllle,  New  Yoric 

Claim— 1st,  The  arrangement  of  the  movalde  fhune,  in  combination  with  the  sliding  hive  and  a^fuatable 
side,  aa  aet  forth.    2d,  The  arcmngement  of  the  a^nstable  boards  placed  on  a  flrame,  when  said  parts  acn  i 
strutted  as  described,  and  used  in  connexion  with  the  sliding  hlTs,  for  the  pazposs  spediled. 
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12L  HiXB  Cim  rm  Railboam;  Aotony  Welieh,  Chteagn,  niinoii. 

CkiuH-The  moTsblB  pUtfonn,  and  the  attachment  thereto  of  the  crank  and  wheel,  In  the  manner  set 
fvth. 

12&.  DnrasiBDio  with  Swiroan  oh  Railboam;  William  Wharton,  Philadolphta,  PenniyWania. 

Chim— The  employment  of  a  oar  wheel,  provided  with  one  or  more  treade  In  addition  to  the  ordinary 
tnad.  qpoo  either  the  outer  or  inner  side  of  nud  ordinary  tread,  and  of  the  same  or  different  diameter  a*  said 
ordiDtry  tread,  in  combination  with  additional  raised  rail  or  rails  with  a  gradual  rise,  either  carved  or  straight, 
•0  piseed  that  each  of  the  said  extra  treads  as  desirod  shall  be  canscd  to  mn  npon  them,  thereby  raising  the 
car  eotirdy  clear  of  the  ordinary  track,  and  causing  it  to  f  »Uow  the  direction  of  said  raised  rail  or  rails,  whe- 
ther corrttl  or  straight,  for  the  purpose  of  avoiding  the  necessity  Ibr  railroad  awitchsi^  ammged  as  aet  forth. 

liSw  8bo  Puunxu ;  Wa.  H.  Worth  and  Leonard  Finlay,  Ganton,  Miasouri. 

Oaim—The  amuigement  of  the  longitudinally  moving  slotted  plate,  vertical  gate,  tlidlng  bar,  operating 
kver,  thoes,  and  rotary  coulters,  as  described. 

[Tbe  nature  of  this  Invention  consists  in  the  arrangement  of  rotary  cutters  placed  before  the  shoes  for 
Ibrming  the  drill,  and  bnng  npon  a  pivoted  frame  In  such  manner  that  they  will  conform  to  the  irrcgulari- 
tin  of  the  snrfhce  of  the  ground  in  the  operation  of  planting  tlie  corn.  It  also  consists,  In  connexion  with 
t  redprocatiag  seed  slide  for  depositing  the  seed  in  the  shoe,  in  arranging  a  vertical  gate,  working  in  the  heel 
of  tbe  shoe,  and  operated  by  means  of  a  peculiarly  slotted  piece  Axed  to  the  aeed  slide,  so  as  to  deposit  tba 
Hed  in  the  drill  from  the  shoe  at  regular  and  required  intervals  aiding  the  line  of  the  furrow;  tbe  com  being 
Rtaioad  in  the  heel  of  the  shoe  until  the  lever  is  moved  back  ready  to  receive  another  charge  of  seed.] 

137.  Bon  Plahtbbs;  Heniy  Bell,  Aasignor  to  Fenton  F.  Bngar  and  Joeeph  W.  Tidball,  Clinton,  IlUnoia. 

Claim— 1st,  The  arrangement  and  combination  of  the  rock  shaft,  cog  segments,  pinion,  crank  shaft, 
ntdict  bus,  springs,  feed  slide,  and  discharge  regulating  valve,  arranged  and  combined  In  the  roanupr  set 
forth.  2d,  In  combination  with  Uie  above,  the  arntDgemeui  of  the  trt-adle  and  hand  lever,  together  and  on 
tlie  game  fulcrum,  so  that  the  (feed  slide  can  be  worked  either  by  the  hand  or  foot,  as  set  forth.  8d,  The  oom- 
bitiAtioD  with  tbe  forgoing  peculiar  arrangement  of  parts  for  dropping  the  seed,  the  arrangemeni  of  a  b  c  d, 
for  regnlating  the  depth  of  the  fnrrow-openers,  as  set  forth. 

128.  RivnnrrxsfO  Bo5B  Black;  Wm.  Bellows,  Assignor  to  self  and  Charles  W.  Smith,  Cincinnati,  Ohio. 

Claim— tat.  An  apparatus  for  revivifying  boue  black,  arranged  and  oonstructed  as  described.  2d,  Tfao 
ibrening  bottoms  of  the  retorts,  arranged  and  combined  witli  tbe  dcscribtHi  apparatus,  for  the  purpose  specified. 
3d,  Th«  flaachea,  in  combination  with  the  retorts,  for  the  purpose  of  allowing  for  expansion  and  contraction 
isd  replacing  of  retorts,  as  well  as  protecting  internal  heating  surfkoe,  as  described.  4th,  The  chamber  be- 
tween flandies  mm!  lower  plates,  for  tbe  purpose  of  preventing  nndue  nuliation  of  heat,  and  for  the  purpose 
of  pssdng  off  the  offensive  gasee  arialng  from  retorts  when  said  chamber  iaoombined  with  llanchea  and  cover 
platei,  for  the  purpose  described. 

129.  HrsRO^AmBoa  Yafob  Appabatus;  Oeorge  H.  Bronson,  Assignor  to  self  and  DaTid  HiUard,  Onciaoatl, 

Ofaia 
CUim — ^The  arrangement  and  combination  of  the  sigaag  folded  snrihoes  extending  over  the  pn^ecting 
edges,  p,  with  the  prqjecting  edges,  b  o  c  c  c,  Ac,  in  each  of  the  several  cells  or  diambers  of  the  Impregnating 
Apparatus,  in  the  manner  set  forth. 

130.  CflURx;  Mortimer  8.  Harsha,  Assignor  to  self,  Rufns  S.  Sanborn,  and  H.  B.  Jones,  Sycamors,  Illinois. 

Oaim — ^An  entirely  stationary  brafca^lBah,  in  combination  with  a  cream-raoeiTer,  mada  to  rotate  on  a  ver^ 
tied  or  upright  shaft,  as  described. 

121.  Obatxl  Cabb  ;  Thomas  C.  Hendry,  Assignor  to  self;  J.  Dillwortfa,  and  F.  E.  Askin,  Oooyan,  Georgia. 

CIsim — ^The  combination  of  the  double  inclined  bottom  and  swinging  doors,  the  latter  being  operated  by 
the  rods,  bar,  and  lever,  as  set  forth. 

132.  Oosmonso  Euipnc  Spbxhoi  to  Vbhiclbb;  Jamea  W.  Lawrenoa^  Assignor  to  seU;  Henry  Brewster,  and 
John  W.  Britton,  City  of  New  York. 

Claim— Tbe  manner  of  combining  and  securing  the  back  axle  and  the  elliptic  spring,  as  described. 

U3.  Siwiafo  Machihbb;  Charles  Miller,  Assignor  to  Oeorge  Rlcardo,  City  of  New  York. 

Claim— 1st,  The  combination  with  the  shuttle-driver  of  the  releasing  plate  and  lifter,  as  descritrad.  2d, 
Hm  emptojrment  of  a  shuttle  made  of  two  springs,  in  the  peculiar  manner  described,  in  combination  with  the 
bobbin. 

[This  invention  consists  In  Uie  empl03mient,in  combination  with  a  fbedfng  dog  operating  below  or  at  the 
back  of  tlM  material  being  sewed,  with  a  simple  recinrocating  rectilinear  motion  panUlel  with  the  sorihce  of 
the  material,  and  a  presser  acting  on  the  top  or  in  front  of  the  material  to  press  it  against  or  towanls  the 
teeth  or  fooe  of  the  dog,  of  a  plate,  which  may  be  termed  a  releasing  plate,  arranged  on  the  same  side  of  the 
material  as  tbe  dofc*  Bnd  having  a  movement  In  a  direction  porpendicular,  or  nearly  so,  to  the  fkco  of  the  m»> 
terialflbr  tiie  porpoise  of  lifting  the  material  and  keeping  it  released  tnm  the  dog  during  the  backward  move- 
laent  of  the  letter.  The  Invention  also  conaists  In  effecting  the  relea^ng  movement  of  the  mid  releasing  plate 
by  means  of  a  wedg»>like  prq|eetion,  or  its  equivalent,  formed  upon  or  carried  by  a  shuttle^river. 

lU.  Shdiolb  Machixbs;  B.  R.  Morrison,  Assignor  to  8.  C-  Hill,  Brooklyn,  New  York. 

Oaim— Ist,  The  arrangement  of  the  knifb,  h,  and  prttfoction,  ▼,  in  connexion  with  tbe  recfproratfng  bed. 
wWeby  the  bolt  is  supported  as  the  bed  passes  ondemeath  it  during  tbe  cutting  or  riving  operation.  2d, 
The  employment  or  nee  of  Uie  planers  or  knives,  o  0^  operated  by  the  plates^  bar,  and  ledge  or  pnisotion,  p, 
on  the  bed,  aa  deaorilwd. 

DECKMBSR  20. 

US.  Afvu-PABBB,  CouBt  AVD  BucBB;  Jobn  L  Armfteld,  Jamestown,  North  OuvUnft. 

Claim— The  combination  of  the  two  levers,  B  o,  connectpd  by  the  link,  one  lever,  i^  being  provided  with 
the  cnttsr,  and  tha  oCber  lever,  o,  having  one  end  Utted  on  the  arbor,  as  set  forth. 

138.  Catab  Pumps  ;  John  Angqmrger,  Trenton,  Ohio. 

Chdm— lit,  Tbe  oombination  and  arrangement  of  tbe  platform,  levem,  springs,  weights,  rods,  and  brake 
vksels,  opsnttof  as  set  forth.  2d,  Tha  arrangement  of  the  float,  rud,  and  valva,  In  the  described  combine 
tmn  with  and  ndaHoa  to  tbe  backet  and  hinged  platform,  operating  in  tha  manner  explained. 
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137.  LoooMonn  Tsagtion  Tnncus;  John  H.  Bailey,  Band  Ford,  Indiana. 

Claim— Iflt,  The  means  employed  for  rotating  or  oommnnicatlng  power  to  the  wheela,  D  A,  to  nit;  the 
fixed  pinion,  p,  on  the  ehaftf  looee  or  iliding  pinions,  q  q,  wheels,  r,  piniona,  r,  and  toothed  rima,  as  described. 
2d,  The  combination  of  the  wheels,  J  n  n^  when  applied  to  a  traction  engine,  and  arranged  fiir  joint  opeiation, 
as  set  forth. 

[This  inrention  is  more  especially  designed  for  agricnltnral  porposes,  voch  as  the  drawing  of  gang  pkm|^ 
harrows,  seeding  machinee,  Ac.  The  invention  consists  in  a  peculiar  arrangement  of  thedriTing  s^mr,  and 
the  manner  of  applying  the  power  thereto^  whereby  the  machine  is  placed  under  the  peribet  ooutool  off  the 
driver  or  attendant.] 

138.  BLAMum  lOE  PuHmro ;  B.  W.  Baker,  Proridenoe,  Bhode  Island. 

Claim — ^A  rubber  or  gntta  pereha,  or  other  elastic  printing  band  or  blanket,  haying  altlMr  nv^benetf  Hh 
Tages  or  margins,  or  the  whole  of  its  surfiuM  roughened,  as  set  forth. 

139.  WftX5CH;  A.  J.  Bell,  Oreenupsburgh,  Kentucky. 

Claim — ^The  combination  of  the  Jointed  lever,  wedge,  and  tooth,  with  the  sliding  Jaw  and  bar,  ti  deacrSbed, 

140.  HoiSTiKO  MAOHnnts;  Albert  Betteley,  Boston,  Massachusetts. 

Claim — ^Ist,  Bringing  the  oar  to  a  stop  whenever  (while  in  motion)  Its  door  may  be  opened,  bj  omislng 
the  shipper  rope  to  bo  pinched  or  held,  as  described.  2d,  The  arrangement,  substantially  as  spedfled,  fior 
cAtuing  the  ear  to  be  stopped  at  proper  times  and  places,  said  arrangement  eonaisting  of  cam,  springy  leren^ 
operating  together  and  npon  the  shipper  cord. 

141.  ABaAsrosMiHT  fob  Suppltijio  Ant  to  thi  FuBNAon  or  SnAH  Bqujbs  fbok  m  WHOirBooni  op  BitAii- 

XBS;  Louis  Brandt,  Indianola,  Texas. 

Claim — Supplying  air  under  pressure  to  the  fVamaoe  or  fnmaoes  of  steamers,  by  means  of  the  paddle- 
wheel  and  the  peculiar  curved  pipe  with  water  escape  passage  leading  from  the  casing  or  houdng^  thee  aasse 
to  the  fire,  or  under  the  grates  of  the  fiirnaoes,  as  set  forth. 

142.  CoB2f  Shblueu;  B.  Bridendolph,  Clear  Spring,  Haryland. 

Claim^The  difTerential  finding  and  shelling  screw,  constructed  as  described.  In  oomhination  with  the 
■pout  or  trunk  and  flice  wheel,  arranged  and  operating  together  in  the  manner  deecribed. 

143.  Wagoit  Bbakib;  Robert  D.  Brown,  Prattsburgh,  New  York. 

Claim — ^The  oomUnation  and  arrangement  of  the  brake  mechanism,  lever,  and  connecting  rod,  when  the 
latter  is  attached  directly  to  the  front  aue,  so  as  to  be  operated  by  the  backward  movement  of  the  front  trodE; 
the  said  movement  being  allowed  by  the  slot  in  the  reach  or  coupling  bar,  and  the  rcdler  in  the  bolster. 

144.  SuBT  BvppOBTBBs;  Henry  F.  Brown,  Chagrin  Falls,  Ohio. 

Claim— An  improvement  in  the  supporter  aforesaid,  by  connecting  the  hoops  or  bands  by  a  dasp  or  !»• 
flexible  Joint. 
146.  CoAXrAzrTBBS;  Joseph  P.  Bnckland,  Chicopee  Falls,  Massachusetts. 

Claim — ^Ist,  A  dumping  or  tipping  sieve  provided  with  a  movable  tall-pleoe  or  gatc^  so  arranged  that  the 
tipping  or  slanting  of  the  aiere  causes  the  opening  of  the  end  or  side  of  the  same,  for  tne  fktse  paaaage  of  the 
ooal  or  other  substance  sifted.  2d,  A  combination  of  the  scrolls  and  oams  with  the  sieve,  amuijgBd  In  the 
manner  described. 

146.  BBiiOB-ijOAMiro  FiBB  Abki;  Bethel  Burton,  Brooklya,  New  York. 

Claim— The  construction  and  rolatiTe  arrangement  of  the  breech-snpporter  with  Che  sliding  breoth,  aeo- 
tlonal  screw,  guide  slot,  and  pin,  as  set  forth. 

147.  Holdbacks;  U.  W. Carrier,  Sherburne,  New  Toilc 

Claim— The  combination  and  arrangement  of  the  open  hold-back  loop  or  eye,  pivoted  leter  stop  bar, 
which  has  an  extension  or  heel  on  its  lower  end,  and  the  ilat  spring,  as  set  forth. 

[This  Invention  rotates  to  an  improvement  in  the  metal  loops  or  eyes  that  aro  attached  to  the  thille  of 
Tehicles,  to  receive  the  straps  of  the  harness  by  which  the  Tehiele  Is  held  back  in  deaoending  hUls.  The  In- 
Tention  consists  in  having  the  loops  or  eyes  provided  with  yielding  bars  or  studs  at  their  fhrnt  sides,  so  that 
the  straps  may  detach  themselves  as  the  horse  passes  out  of  the  thills.  The  ohiect  of  the  invention  is  to  allow 
the  horse  to  bo  readily  detached  from  the  vehicle  when  necessary,  and  not  permit  the  hold-back  stiapi^  aa 
hitherto,  to  form  a  positive  connexion  with  the  thills,  which  Is  a  fruitfhl  source  of  accident.] 

145.  Oatb;  B.  W.  ChamberlaiB,  Three  Oaks,  Michigan. 

Gaim— The  arrangement  and  oomhination  of  the  gates,  posts,  arms,  links^  and  levers,  in  comiexioa  with 
the  coeds,  constructed  as  set  forth. 

149.  Attaob»q  Haitdlis  to  Cutlkbt;  Mathew  Chapman,  Greenfield,  Massachusetts. 

Claim — Securing  handles  to  cutlery  and  other  tools  or  implements,  by  having  a  screw  thread  fonned  oa 
the  tangs,  and  provided  with  plane  longitudinal  surfooes  In  ooonexion  with  the  cylinder  or  nat  flttad  in  tba 
handle,  and  hammered  or  oompressed  to  fit  the  scrow  and  its  plane  surisoes,  as  set  forth. 

150.  CoNSTBUcnoH  or  Tault  UflBTS;  John  B.  Cornell,  City  of  New  York. 

Claim— Producing  an  improved  illuminating  plate  by  the  process  of  combining  the  llluaiinatlns  and 
metallic  portions  of  said  plate  with  each  other,  in  the  manner  set  forth, 

161.  Btbam  Yaltis;  C.  W.  Oorr,  CarlinvUle,  Illinois. 

Claim— 1st,  Proriding  the  extremity  of  the  driving  shaft  within  the  steam  chest,  with  a  slot  to  reorfvw 
the  head  of  the  valve  stem,  and  permit  the  sel^diustroent  of  said  head  within  the  slot.  2d,  The  arrai^^> 
ment  of  the  screw  threads  upon  the  valve  and.valTe  stem,  so  that  the  valve  will  ac(|nst  itself  if  the  frictioo 
becomes  too  great. 

162.  Appabatus  pob  PaviBTiHa  Obain;  Louis  Michel  Fianoois  Doyere,  Paris,  France;  patented  fai  Fraoee, 

Mareh  28, 1854. 

Claim— The  method  of  oonstmcting  or  ammglng  alright  chamben  or  granaries  for  the  pitaei  latioii  o' 
oom  and  other  grain,  as  described. 

153.  Srosn-LDAnixo  IfAOon;  Nathaniel  Draks^  Newton,  N«w  Jersey. 

Claim«-The  employment  or  use  of  the  shaft  with  one  or  more  drams  placed  loosely  on  ft— Hie  Aaft  tntf 
drums  being  provided  with  ratchets,  in  combination  with  the  pawls  and  the  ai^astable  bar,  provided  with  th* 
pulleys,  the  whole  being  applied  to  a  mounted  lkam%  and  arxaqged  as  let  forth. 
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IM.  Axti-mcmnr  Bozn;  JoMf  h  L.  Dsttoo,  8r^  FhUaddpliU,  Peiui«ylTaiii«. 

CUiD»— Interposing  between  a  reTolvlni  and  lUtlonarjr  rorface  any  cosTenteot  number  of  bevpled  antl- 
friction  roller*,  so  formed  that  the  portion  or<«ch  roller  un  which  the  reroWing  rarfiu»  bean  ahall  be  larger 
la  diameter  iban  the  portion  or  portion*  of  the  roller  which  bear  on  the  etationary  plate. 

1&&.  Platfobm  Bcalb;  Thaddena  Fairbanka,  St.  Johnebnry,  Vermont 

dain— The  arrangement  and  application  of  the  yoke  stirmpe,  their  ooncare  etept  or  bearlngi,  and  the 
piToCa  of  the  two  mnltiplying  and  transmitting  lerera,  ae  specified.    Aleo,  combining  with  the  rod  and  the 
yoke  applied  thereto^  as  dwcribed,  the  cap  or  bonnet,  being  for  the  pnrpoee  spedfled. 
IM.  PLaTFOU  SoaXJB;  Thaddens  Vairbanks,  St.  Johnsbary,  Vermont. 

Claim — Snpportlng  the  Ihlcmm  of  a  transmitting  lerer  by  the  platform  or  an  extensfon  therefh>m«  as 
sprtrified.  Also,  the  combination  of  the  rocker  block  with  the  stirmp  link,  and  the  bearing  pins  or  knilb  edges 
of  the  coBDCcted  lerers,  aa  described.  Also,  oonstmcting  the  tjlatform  frame  with  the  pamnges  through  each 
<tf  iU  end  timbers,  and  for  the  reception  of  the  inferior  arms  of  the  mnltiplying  levers.  Also,  proTiding  such 
plarft>nn  with  loop  passages  leading  downward  oat  of  the  lerer  passages  made  in  the  end  timbers,  as  de- 
•crilwd. 
157.  PiFB  MocLsno ;  John  Firth  and  John  Ingham,  Phlllipebnrgh,  New  Jersey. 

Claim — ^Ist,  The  employmmt  or  use  of  the  flexible  elnsttc  ring,  in  connexion  witii  the  body  pattern,  flasks, 
and  bottom  pkte,  Ibr  the  purpose  specified.  2d,  BUck  washing  the  moulds  by  means  of  a  brush,  or  an  equira- 
lent  derloe,  supplied  with  the  blackwash  and  passed  through  the  moulds,  as  set  forth. 

lo8.  ScBKW  Taps;  Wm.  and  Robert  Foster,  City  of  New  York. 

Claim — ^The  combination  of  the  oblique-backed  taps  and  slotted  collar,  with  the  tapering  or  conical  stock, 
■0  that  on  turning  the  collar  the  cutting  threads  of  Uie  taps  will  be  released  from  the  nut,  and  thus  allow  the 
tool  to  be  withdrawn. 

150.  BBLT-PAnxHiKOB;  WUliam  Fraaler,  Hartford,  Connecticut. 

Claim — ^The  arrangement  of  duplicate  plates,  a  b,  of  raw  hide,  or  other  flexible  or  suitable  material,  and 
In  proTlding  one  (or  both)  of  tte  plates  with  metallic  hooks,  which  hooks  are  made  to  pass  through  the  per- 
fNnoioiM  in  the  belt,  and  in  the  plates,  a  or  a,  to  connect  and  hold  the  two  ends  of  the  belt  together  (in  con- 
tradistinction for  the  use  of  the  metallic  platea,  screws,  lace-leather,  Ac). 

160.  MA3rrrAcrumB  or  CAOirrcHOUC  Bxltcvo;  Dennis  C.  Oately,  Newtown,  Connecticut 

Claim— The  method  described  of  manufiicturing  belts  or  bands  of  India  rubber  or  gutta  percha,  conilst- 
ing  in  placing  them  In  contact  with  sheets  or  strips  of  paper  or  cloth,  haying  a  smooth  enameled  or  poliahad 
surftce,  and  then  heating  them,  as  described. 
181,  StBAM  XxcAravoss;  W.  O.  Ooodale  and  R.  L.  T.  Marsh,  Centralia,  Illlnoia. 

Claim — 1st,  The  combination,  with  a  locomotire  steam  engine,  of  an  earth  elerator  and  suitable  earth 
receptacles,  so  tibat  the  machine  may  be  moved  by  its  own  power,  under  the  guidance  of  an  attendant,  to  the 
spot  to  be  excaTated ;  then  be  made  to  load  itself  and  transport  the  load  to  the  desired  place  for  dlMbarge,  in 
the  manner  set  forth.  2d}  The  combination  with  an  excarating  machine,  made  as  set  forth,  of  a  railroad 
trsck,  as  abown,  with  or  without  the  tum-tablea. 

lO.  SuBT'turPOBtiBa;  D.  B.  Hale,  City  of  New  York. 

Claim— The  waist,  in  combination  with  the  extensfon  expanded  by  the  Insertion  of  hoopa^  haying  their 
ends  eonnected  by  tying  them  and  forming  entire  circles,  In  the  manner  set  forth. 

163.  Chaiu  vob  RaiumiM;  Hay  ward  A.  Harvey,  City  of  New  York. 

Claim— Forming  the  ohair  with  lips  extending  over  the  web  or  base  of  the  rails,  and  with  a  groore,  or 
equivalent  reception  for  a  wedge— but  this  I  only  cbiim  when  combined  with  a  wedge  to  be  driven  across  the 
kogitndinal  plane  of  the  rails,  and  passing  under  the  Ixise  of  the  two  rails  to  force  and  hold  them  up  against 
the  lips  of  the  chair,  and  to  form  a  base  or  rest  for  the  base  of  the  ends  of  the  two  sections  of  rails  to  rest  oo, 
SI  specified. 
161  SRon  ASTD  OAxms;  Alexander  Hay,  Philadelphia,  Pennsylvania. 

Claim — ^Inserting  In  the  shoe  or  gaiter,  at  the  points  where  it  is  to  be  ikstened,  a  piece  or  pieces  of  elastic 
rnVber  cloth,  for  the  purpose  of  fastening  the  shoe  or  gaiter  with  hooks  and  eyes,  or  buttons,  or  buckles,  aa 
devribed,  and  thereby  dispensing  with  shoe  strings. 

166.  Doosr-rASTEmt;  Geoige  V.  Hazard,  Torrey,  New  York. 
Claim — ^The  part,  A,  constructed  and  arranged  as  set  forth. 

16tt.  Bat-tbap;  Simpson  S.  Henderson,  Oxford,  Ohia 

Claim— The  eombination  of  the  springs  with  cone  spools,  catch,  detent,  and  halt  wire,  forming  the  trig- 
ger and  striker,  the  whole  operating  in  the  manner  set  forth. 

167.  Cumu»-VKttM.\  D.  K.  Kickok,  MorrisviUe,  Vermont 

Claim— The  lntemally.grooved  fanb  and  spring  catch,  in  combination  with  hollow-headed  shaft,  headed 
pin,  and  securing  cord,  as  set  forth,  when  arranged  with  hub,  bruces,  arms,  and  cord. 

leS.  Htpio-cabbox  Vapob  Appabatvi;  Levi  L.  Hill,  Oreenport,  New  York. 

Claim — The  combinatioo,  with  a  yaporizing  vessel,  of  the  bellows,  air  reoeiyer,  and  eduction  pipe,  aa 
shown,  or  In  an  equivalent  manner. 

169.  Stcvp  Extbactobs;  Edwin  Hosmer,  Bedford,  Massachusetts. 

Clium— Tlie  improved  lever  and  hook  stump  extractor,  as  constructed,  with  the  combination  of  the  hold- 
ing tongue  and  Its  supporter,  and  with  each  united  by  a  universal  Joint,  in  manner  specified. 

170.  Hacbctb  poe  Cvrnxo  Papbb;  Thomas  W.  Houcbln,  Worcester,  Massachusetts. 

Claim— The  combination  and  arrangement  of  the  knife,  slides,  and  connecting  bar,  with  coupling  arms, 
eccentrics,  and  shaft,  as  set  forth. 

17L  It03T  Platb  Jail;  Enoch  Jacobs,  Cincinnati,  Ohia 

Claim— In  the  construction  of  Jails  and  prison  hoosee,  the  Improved  Iron  walls  for  the  same,  consisting 
of  the  IbllowiBg  parts,  arranged  and  united  as  set  forth,  to  wit :  the  entire  wall  plates,  a,  having  their  edgea 
closely  abntting  the  Joint  plates,  united  to  and  nniting  the  plates,  a,  by  rivets,  which  have  their  riveted  ouds 
iovardi;  and  oonnter-siuiJL  to  the  depth  of  the  thickneai  of  the  plates^  a,  in  ttie  manner  set  forth. 
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172.  GKATnro  Docu;  Wm.  A.  Kcnrick  and  George  H.  'Whltcbar,  Botton,  MMMcbnicttB. 

Claim — ^The  flouting  dock  and  the  stationnry  receiring  buin  or  tank,  fn  combination  and  ai  fbmiiib«^ 
not  only  with  one  or  more  connexion  pipes  and  gates  fur  the  discharge  of  water  from  the  dock  into  the  tank, 
or  Tice-Tcrsa.  bnt  with  one  nr  more  iNUM<tr<^  and  (pites  arranged  In  the  tank,  eo  as  to  either  diachargie  water 
therefrom  into  the  sea,  ur  admit  it  to  pass  from  the  sea  into  the  tank.  Also,  the  elevating  slide,  in  combination 
with  a  ciinnexiun  pipe  of  the  dock,  and  a  dei'p  opening  made  in  the  tank,  the  said  slide  being  arraDged  tbere- 
witli,  and  connt-cted  with  the  duck,  as  specifli-d. 

173.  Cae  TaccKB;  Uenrj  Klpple  and  Jacob  D.  Bnllock,  Philadelphia,  Pennsylvania. 

Claim — The  bolster  and  platform,  with  the  intervening  springs  of  any  snitable  coostmctloD,  in  OMobloa* 
tion  with  the  inclined  links,  their  sockets,  and  the  pins,  arranged  on  the  track,  as  sot  loith. 

174.  PiAKO-FORTu;  John  0.  Kunze,  City  of  New  York. 

Claim — Ist,  Supporting  the  brid^  on  columns  or  distance  pieces,  to  admit  any  number  of  braces  fin*  the 
Iiitrh  piati*,  betM'een  the  sttinKs  and  the  tup  of  th"  sonndin^  board,  and  likewise  to  admit  of  a  greater  vibra- 
tion of  the  sounding-lMard,  In  the  manner  d<wrilH<d.  2d,  The  arrangement  of  additional  braces  to  the  hitch 
])tate,  situated  between  the  stringM  and  the  tup  of  the  sounding-hoard,  and  connecting  said  bracf-s  with  the 
braces  or  the  wooden  tniss-work  situated  betwotMi  the  frame,  in  the  manner  set  forth.  3d,  Tlie  application 
of  a  lx>ttom  sounding-board  when  in  connexion  with  a  lower  metallic  frame  or  hitch  plate  covered  with  strings, 
in  the  manner  di'scrilKMl.    4tli,  The  elastic  spring  brace  to  connect  the  two  sounding-lKwrds  toiretber,  for  the 

Impose  descrilied.    6th,  The  arrangnnent  of  the  strings  in  two  rows,  with  the  use  of  a  curved  hammer  line, 
(i  piano-fortes  where  the  action  strilics  the  strings  from  abovo  downwards. 

175.  BaiECB-LOADiRO  Firs  Arms;  Richard  S.  Lawrence,  Hartford,  Connecticut. 

Claim— 1st,  The  combination  of  the  detachable  plate,  between  the  barrel  and  the  sliding  breech,  with  the 
expanding  ring,  as  set  forth.  2d,  In  combination  with  the  sliding  breech  and  plates,  I  claim  the  hollow  niiiple 
situated  in  the  centre  of  the  gas  chamber,  and  projecting  forwanl  nearly  or  quite  to  the  lace  of  the  breech,  aa 
set  forth. 

[This  invention  relates  to  that  description  of  breech -loading  Are  arms  which  have  what  Is  cooimonljr  knoim 
AS  the  **  sliding  breech.'*  It  consists  in  making  the  sliding  breech  of  two  pieces  one  of  which  piecea,  consti- 
tuting the  entire  beck  of  the  breech,  has  in  it  a  cylindrical  cavity  larger  than  the  bore  of  the  barreL  and  the 
other  of  which,  constituting  the  entire  lace,  has  a  counter-ennk  projection  which  enters  and  flts  the  said  cavity 
in  such  a  manner  that  tlie  said  projection  combines  with  the  said  cavity  to  form  a  gas  chamber  in  the  rear  ot, 
and  of  larger  bore  than  the  Iwrrel,  and  communicating  with  the  barrel  by  a  suitable  opening  in  the  ttoat  part 
of  the  breech,  which  admits  the  gases  into  the  said  chamber  at  each  discharge,  to  force  apart  the  two  pieces 
of  the  breech,  and  cause  the  front  pieces  to  form  a  perfect  gas-tight  Joint  with  the  rear  end  of  the  barrel ;  and 
thus,  while  preventing  any  loss  of  the  explosive  force,  preventing  the  corrosion  of  the  face  of  the  breech,  and 
permitting  it  to  slide  with  perfect  freedom  after  frequently  and  quickly  repeated  firing.  It  further  oonsieis 
in  the  employment,  in  combination  with  the  so  constructed  breech,  of  a  hollow  cone  situated  in  the  centre  of 
the  cavity  of  the  rt>ar  portion  of  the  breech,  and  prqjecting  nearly  even  with  the  front  fiice  of  the  breech,  for 
the  purpose  of  communicating  the  fire  from  the  cap  or  other  priming  to  the  cartridge  or  charge  in  an  exact 
line  with  the  centre  of  the  bore  of  the  barrel.] 

176.  Stavk  Machiris  ;  James  Little,  Evansville,  Indiana. 

Claim— The  a^fustable  bed,  In  combination  with  the  rod  and  lerer,  ananged  to  operate  aa  wt  inrtii. 

177.  Watsr  Traps;  Jamea  A.  Lowe,  City  of  New  York. 

Claim — The  water  tnp  shown,  when  cast  without  a  leam  (in  lead  or  compoeitloD). 

178.  Fertxuzkrs;  James  J.  Mapes,  Newark,  New  Jersey. 

Claim-— The  production  of  the  fertilizers  for  soils,  by  the  combination  of  dried  blood  with  the  compovnd 
which  I  have  herein  specified  as  my  improved  superphosphate  of  lime,  or  any  equivalent  therefor,  snhstan* 
tially  the  same. 

179.  Clasp  fob  HrrceiKO  Straps;  H.  R.  Margerum  and  T.  P.  Marshall,  Trenton,  New  Jersey. 

Claim— The  arrangement  of  the  hole  and  the  key,  in  combination  with  the  lUding  part  for  fhituninc 
hitching  straps,  as  described. 

180.  Wood  Screws;  Charles  Miliar,  Utica,  New  Tork. 

Claim— The  construction  of  wood  screws  having  a  shank,  or  that  portion  of  the  wire  1yinf(  between  the 
thread  and  the  head  of  the  screw  reduced  in  its  diameter,  so  that,  without  any  enlargement  of  the  orifice  be- 
yend  that  made  by  the  stem,  the  screw  may  Im;  driven  home  without  increase  of  friction  at  the  shank,  and 
without  injury  to  the  screw  or  to  the  hold  thereof  upon  the  fibres  of  the  wood,  as  described. 

181.  Wasbbrs  ;  George  Miller  and  Caleb  M.  Andrews,  Providence,  Rhode  Island. 

Claim — A  washer,  constructed  of  a  leather  strip  wound  in  coil  form,  and  with  or  without  the  InterxMxdtlon 
of  other  substances  between  Its  convolutions,  as  set  forth. 

[This  invention  consists  informing  the  washers  by  winding  leather  strips  of  any  convenient  width  in  eoU 
form,  whereby  the  sides  or  fkoes  of  the  waahers  present  the  grain  or  fibre  of  the  leather  endwise  to  the  run- 
ning or  working  surfiMea  of  articles  to  which  they  are  applied.    The  convolutions  of  tlie  leather  nuij  be  ooo-. 
nected  by  cement ;  and,  in  certain  cases  where  necessary,  soft  metal  plates  or  other  suitable  sabetance  may 
be  interposed  between  the  convolutions  in  order  to  protect  the  leather  from  wear.] 

182.  Sbuttlbs  por  Scwino  Macbixes;  G.  W.  Mitchell,  Jackson,  Tennessee. 

Claim— The  shuttle,  formed  with  an  open  cavity  through  It  in  a  transversa  direction  to  ita  morement, 
vrith  the  bobbin  to  fit  tlie  cavity,  the  heads  of  the  bobbin  forming  a  part  of  the  sides  of  the  shuttle,  and  being 
kept  in  position  by  the  sides  of  the  shuttle  race  or  carrier,  as  described. 

183.  Platporm  Scalxs;  Amos  B.  Morey,  St.  Louis,  Missouri. 

Claim — ^The  specific  arrangement  of  the  braces  with  the  lever  and  the  head,  as  described. 

184.  Nail  PLAn-PiXDiR;  John  Newell,  Lowell,  Massachusetts. 

Claim — ^lat.  In  combination  with  a  magasine  for  containing  a  nils  of  plates,  an  antomatio  driver  that 
takes  the  under  plate  of  the  pile,  and  feeds  it  up  toward  the  cutters  in  regular  succession,  as  deecrilicd.  2d, 
In  combination  with  the  automatic  driver,  the  geared  hub  and  segment,  and  hinired  lever,  R,  for  tnmlng  and 
moving  the  nail  plate  to  the  driver  and  to  the  cutters,  as  descrilied.  8d,  In  combination  with  the  driver  or 
the  carriage  to  which  it  is  connected,  the  lever,  s,  with  Its  several  connected  parts,  for  throwing  oat  and  hold- 
ing oat  of  gear  the  feeding  devioes,  while  the  driver  is  in  the  act  of  bringing  up  a  tnth.  nail  plate.    4th,  In 
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MnUBttlon  with  the  ft«ding  nbafb  and  fts  groores,  the  pivoted  switch  on  the  carriage,  for  the  pnrpoM  of 
liviag  a^d  eeniage  a  rapid  rotating  and  partial  advanced  motion,  and  a  slow  feed  motion. 

18&.  8EILIT05  Susn;  Caesar  Neumann,  City  of  New  York. 

Osim— The  spring  Joint  or  hinge,  arranged  as  tpedfled,  by  which  the  hoops  can  be  oontracted  and  ex- 
{Miided,  in  the  manner  set  forth. 

186.  Peooitb  Cjjra;  Oarlton  Newman,  Birmingham,  Pennsylvania. 

CUm— The  ose  of  the  loose  or  detached  elastic  band,  when  used  in  connexion  with  the  flaring  rim  or  lid, 
rib  or  ridge,  and  groove,  in  the  neck  of  the  Jar,  or  the  equivalenta  of  said  rim,  ridge,  and  groove,  arranged  as 
described. 

187.  CoRos  Oias;  D.Q.  Olmsted,  Ticksbargh,  Mississippi. 

CUim— 1st,  Feeding  the  cotton  into  the  roll  box  through  a  bulling  grate,  so  as  to  exclude  the  principal 
faslb  and  trash,  while  the  seed  cotton  is  admitted.  2d,  The  projections  at  the  intersection  of  the  ribs  of  the 
(daoiog  Krate,  and  extension,  for  the  purpose  of  directing  the  cotton  past  the  seed  space  at  the  lower  edge  of 
the  boiling  grate,  in  combination  with  said  grate.  3d,  The  arrangement  of  the  air-directing  partition,  oon- 
itnieted  si  desoribed,  in  combination  with  the  hatchel  cylinder,  for  the  purpose  specified,  at  the  same  time 
diaclaunlng  its  use  in  any  other  manner  or  connexion,  ith,  The  extensions,  when  arranged  as  continuations 
of  tb«  brush  wings,  around  the  ends  or  heads  of  the  brash  cylinder,  for  the  purpose  specilled^while  I  dls- 
daia  the  use  of  wings  or  &ns  on  the  ends  of  the  brush  cylinder  unconnected  with  the  brush  wings. 

in.  PipB  Coufuvm;  Charles  0.  Page  and  Ralph  J.  Falconer,  Washington  City,  D.  C. 

Claim--Ooinbiuing  the  lateral  or  transrerse  movement  of  tha  male  and  fomala  aeetiooi  with  an  endwise 
nevenent,  to  effect  the  tightening  of  said  sections,  as  set  forth. 

UB.  ]>0OB  Boltb;  Charles  Orafton  Pa|^  Washington  City,  D.  C. 

Cbim— The  locking  of  bolts,  when  bolted  or  shut,  by  meant  of  rotary  handlea  moving  with  the  bolts, 
•ad  operating  upon  the  principles  set  forth.  • 

in.  ICAXurAcnnui  ot  Robbxb  Axncus;  Du  Bols  D.  Parmelee,  Salem,  Assignor  to  John  A.  Qreene^  Beverly, 


Gsim— -The  employment,  in  the  mannikcture  of  India  rubber  sheets,  whether  combined  or  not  with  cloth* 
■ad  when  the  same  are  to  be  treated  in  the  cold  way  to  effect  the  change,  as  deecribed,  on  either  side  of  the 
taakeontsining  the  hermlxing  eolation,  of  a  Ibeding  mechanism,  so  arranged  and  operated  that  the  sheet  may 
be  fled  in  and  out  of  the  tank  at  a  uniform  rate,  and  firee  from  injurious  handling  and  draft  or  strain,  in  the 
Bttoner  set  forth. 

UL  lUamR  roB  Vosiinio  Hum;  William  Patterson,  Constantlne,  Mlehigan. 

Claim— In  combination  with  the  swivel  nut  having  a  yielding  or  spring  seat,  the  adjustable  collar,  and 
cotter  shaft  for  causing  the  cntter  to  form  a  shoulder  in  the  hub,  in  a  plane  parallel  to  tiie  end  of  the  hub, 
while  the  cutter  is  carried  and  fed  by  an  inclined  screw  shaft,  as  descrilied.  Abo,  the  combination  of  the 
fsidiog  9pAng  bar  and  its  adjusting  screws  with  the  slide,  centre  disc,  and  cutter  shaft,  for  the  purpoee  of 
b(sing  out  the  interior  of  the  hub  and  cutting  off  the  ends  of  the  spokes,  and  thereby  prevent  the  mttar  fttmi 
rarting  and  pressing  unequally  on  the  box  or  on  the  eipoeed  part  of  the  axle. 

in.  HxAtnra  Appaxavus;  Oalvin  Pepper,  Albany,  New  York. 

Claim— The  uae  of  flue  siliclous  mud  for  radiating  heat  according  to  the  application  thereol^  as  deaerilied, 
fbe  radiation  being  principally  from  the  sand,  and  we  radiation  from  the  sand  coming  from  between  the 
Bwshes  of  the  fine  wire  gause  screen,  or  the  openings  of  minutely  jierforated  metal,  or  other  solid  substance, 
tiie  metallle  ganxeor  perforated  metal  being  used  for  the  pnrpoeeot  retaining  the  sand  while  admitting  radia- 
tioa  through  its  Baeahas,  and  the  sand  being  heated  by  the  fhel  of  wood,  ooa^  gas,  burning  fluid,  or  other  ftiei, 
er  hum  hot  metal,  hot  air,  hot  water,  or  steam  in  stovee,  tubes,  conductors,  or  other  heaUng  apparatus,  sul^ 
itBBdally  as  described,  and  sukdect  to  the  disclaimer  and  exceptions  as  stated. 

193.  Siom;  Albion  Ransom,  Albany,  New  York. 

Oaim— Hm  application  to  and  use  with  sheet  or  thin  metal  stoves,  of  an  Independent  hood  fine  formed 
tnd  iltted  for  attachment  to  such  stoves,  as  described,  and  for  the  purposes  set  forth. 

IM.  Raiu  fOE  SiBXR  Raiuoam  ;  Abraham  Reese,  Pittsburgh,  Pennsylvania. 

Claim— Making  Iron  rails  for  street  railroads  of  the  shape  substantially  as  described,  baring  on  each  side 
>  head  or  intsfectlon  at  one  edge  of  the  rail,  with  a  flat  base  extending  fh>m  the  prqfection  or  hesd  to  the  other 
■idi^  both  sidet  or  fooes  being  flnished  alike,  so  ttiat  the  rail  may  be  used  either  side  up,  and  reversed  when 
oot  ade  is  worn  out. 

196.  Ooi»^aibb;  Oelsstin  Ringel,  Ban  Franelsoo,  Oalifomia. 

Claim— The  oomblnatlon  of  a  water-wheel  with  a  separating  or  reducing  machine  Into  one  apparatus,  by 
wing  the  inner  spaoe  of  a  wheel  partly  or  wholly  tnoloeed  as  a  receiver,  dispensing  lu  this  manner  with  coup* 
lingi  or  fuonextons^  and  with  a  seoond  vessel  w  receiver,  which  would  have  to  be  set  in  motion  by  Uie  water* 
vlweL 

IM.  BntBOiooffio  ApPAEAm;  T.  C.  Roche,  City  of  New  Tork. 

Claim— let.  The  employment  of  a  skeleton  wheel,  as  described,  for  tise  purpose  of  bringing  the  nleturee 
Man  the  eye  glasaaa.  9d,  Placing  the  pictures  together  back  to  back,  and  so  that  one  Is  upright  when  the 
ether  is  upside  down.  8d,  In  combination  with  the  chain  of  pictures,  I  claim  the  arrangement  of  the  sUdlnf 
partition  and  door,  on  the  side  and  near  to  the  bottom  of  the  box,  as  set  forth. 

197.  BancB-UMnnro  FAX  Abmb;  J.  Hunter  Sears,  Brantford,  Canada  West. 

Claim— Combining  and  applying  the  hinged  bTeeeh<pleoe  and  the  breech  serew,  as  spedfled,  so  that  the 
foree  applied  toa  lever  attached  to  the  screw  may  serve  to  first  withdraw  the  screw,  and  amm  aids  throw  out 
the  breechtHece. 

198.  WoxKDra  BimxB;  Joslah  Seymour,  Coventry,  New  York. 

Claim — ^Tlie  construction  and  arrangement  of  the  traj  to  retain  the  flnlds  when  desired.  In  washing  and 
working  ofver  butter.  Also,  the  manner  of  seonring  the  tiay  to  the  ptetform  or  table,  so  as  to  be  easily  tipped 
np  to  drain  olf  the  fluids  in  cleansing,  the  detachable  arch  finune,  and  zunaded  wedged-shaped  hotter-worker 
W  spreading  thin  while  salting,  all  in  combination,  as  spedfled. 

199.  Sapt*  Siofii ;  Oeorge  W.  SUter,  New  Haven,  Oonnectlcnt. 

CWm— Fonntng  the  Joints  of  the  thimbles  and  iocketi^  attached  respectively  to  the  nrlnglqg  flae^  sfeors^ 
and  scatioimry  flue^  as  aet  forth. 

16* 
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200.  Suhfaci  Co3n>K!r8XB8  for  Stxam  Ei^oixxb;  Ananias  Smith,  Niagara  Talla,  New  Tork. 

Claim — let,  The  employment,  in  oonuexion  with  a  steam  engine  and  its  boiler,  of  a  rerolTlnff  tracket 
wheel,  arranged  to  recoire  tlit*  ex1ian§t  steam  from  the  engine,  and  made  to  rotate  in  a  rererse  direction  to  its 
imues  in  a  cylinder  or  vessel  containing  water,  from  which  the  boiler  of  the  engine  is  fed,  the  exbanst  steam 
being  condensed  by  direct  impin);enient  with  and  adding  to  said  feed  water.  2d,  The  combination  with  the 
revolving  bucket  or  wheel  constructed  to  receive  the  exhaust  steam  from  the  engine  and  cylinder,  or  Tesael 
containing  the  condensing  liquid  or  feed  water  in  which  the  wheel  rotates,  and  by  direct  contact  with  which 
wat4>r  the  exhaust  steam  is  condensed,  in  the  manner  described,  of  a  surlace  cooling  apparatus,  formed  by 
providing  said  feed  water  vcR^el  with  a  Jacket  or  tubes,  or  their  equivalents,  through  which  a  cooling  liquid 
is  made  to  ))ns9  or  circulate,  free  from  aidmixture  with  the  water  In  the  Tesse^  that  directly  effects  tbe  con- 
densation of  the  steam. 

201.  PiPE-xiPPERB ;  George  Smith,  City  of  New  York. 

Claim — The  combination  with  the  slotted  lever  of  the  movable  claw,  groored  pin,  and  holding  apriog^ 
po  that  the  claw  may  be  readily  removed  from  one  side  of  the  lever  to  the  other,  thns  forming  a  right  or  left- 
banded  instrument  at  pleasure,  as  set  forth. 

202.  LsTEa  E8CAPEM£>'T  FOR  TiJCE-pixcsa ;  Nathan  Spioer,  St  PanI,  Minnesota. 

Claim — The  combination  of  the  two  sets  of  teeth  on  the  escape  wheel  and  the  single  pair  of  paneta,  or 
their  equivalent,  with  two  or  more  forks  on  the  lever,  operating  upon  and  operated  upon  vj  a  single  pin  or 
cylinder  attached  to  the  balance,  operating  as  set  forth. 

203.  Graitd  Fiaxos  ;  Henry  Steinway,  City  of  New  Tork. 

Claim— The  arrangement  of  the  strings  of  the  lower  notes,  and  those  of  the  higher  notes  of  a  gnnd 
piano-forte,  as  described. 

204.  Deyick  fob  f  KEDGro  TBE  BoLT  DT  SHrfGLi  MAOHi!fB;  Oten  Stod<^^,  BnstI,  New  Tork. 

Claim— The  ratchets  attached  to  the  feed  shafts,  provided  each  with  alternate  long  and  short  teeth,  and 
operated  by  the  pawls  and  slide  from  the  knife-gate  or  frame,  in  the  manner  spedlied. 

205.  IKTAUD  Couca;  0.  L.  Msillant,  City  of  New  Tork. 

Claim — ^The  method  of  constructing  an  invalid  coach,  arranged  In  the  nanner  set  forth. 

200.  Mast-sgeapxr;  Robert  N.  Tate,  New  London,  Connecticut. 

Claim — An  implement  or  tool,  composed  of  a  steel  plate,  proTided  with  one  or  more  oonosTe  edges,  sod 
attached  to  a  suitable  tang  or  handle. 

207.  Sbwino  Machiicis;  Joseph  Thorne,  City  of  New  York. 

Claim — ^The  specific  arrangement  of  parts  described,  for  giring  the  appropriate  motions  to  the  needle-hsr 
imd  to  the  shuttle-driver. 

208.  Tbrxab  TiHSioirs  for  Skwiho  MACHXivn;  E.  L.  Pratt,  Philadelphia,  Pennsylvania. 

Claim — Separating  and  holding  the  coil  at  the  openings  through  which  the  thread  passes  In  and  oat  from 
between  it  and  its  fellow  or  support,  by  moans  of  the  strips,  or  their  substantial  equivalents,  for  the  purpose 
of  allowing  a  ftve  passage  of  the  said  thread  without  causing  friction  on  the  openings,  and  for  the  better  ad- 
justing or  changing  the  thread  whilst  the  spring  remains  at  the  proper  working  tension,  as  described. 

200.  RRPRATDro  Pistols;  O.  Tigneres,  Covington,  Louisiana. 

Claim— The  rack  and  dog,  in  combination  with  a  sliding  trigger,  arranged  and  operated  as  set  Ibitik 
Also,  in  combination  with  the  plate,  the  arm,  the  bar,  and  the  plate,  arranged  and  actoated  on  as  described. 

210.  GRIDIR05 ;  John  G.  Treadwcll,  Albany,  New  Tork. 

Claim— The  employment  of  the  game  wire  screen,  or  its  equivalent,  the  gridiron,  and  the  oorer,  when 
the  same  are  need  ss  specified. 

211.  Attaohiho  Skatis  to  Boon ;  Thomss  Spnr  Whitman,  City  of  New  Tork. 

Claim — ^Uniting  the  skate  iron  to  the  sole  of  the  boot  or  shoe,  in  the  manner  stated. 

212.  ARTificiAL  Furl;  H.  Wilverth,  Caseyrille,  Kentucky. 

Claim— A  composition  formed  by  mixins  the  mentioned  ingredients  togethsr,  in  the  paroportkms  and  In 
the  manner  specified,  for  the  purpose  set  foith. 

213.  Skate  FAsnmnras;  Bdward  Wirths,  City  of  New  Tork. 

Clahn— The  mode  of  attaching  the  side  pieces  to  the  skate,  for  tbe  pnrposs  of  adapting  tbe  asms  to^tet 
of  different  sites,  when  the  same  shall  be  arranged  and  operated  as  set  forth. 

214.  Machines  for  Feemmo-itp,  Cuttimo,  ahd  Pastdio  DiXEonoira  om  NswEPAnu,  Ac;  Bobert  W.  Wright, 

New  Haven,  Connecticut. 

Claim— In  combination  with  a  strip  or  fillet  of  paper,  on  which  the  names  or  addresses  srs  eqnt-dlstantly 
arranged,  an  intermittent  feed  motion,  and  a  pasting,  cutting^  and  oacrying  derios^  woridng  antonaticsUj 
together,  as  described. 

215.  Pipe-outter;  James  B.  Brown,  Boston,  Assignor  to  self  and  J.  Henry  Norton,  Hedford,  Masssfhnwttii 

Claim— The  pipe-cutting  instrument,  as  constructed  with  the  hinged  and  recessed  Jaws,  the  mofvable  cut- 
ter, the  adjusting  screw,  and  the  spring  shank  or  ahanks,  extending  fttim  the  Jaws,  and  baring  a  ooonexioD 
hook,  or  its  equivalent,  as  specified. 

216.  Prietixo  Presses  ;  Thomss  H.  BnrridgS)  Assignor  to  self  and  Thomas  W.  Ustlck,  St.  Louis,  llissoini. 

Claim— The  direct  application  of  steam  power  to  the  type  table  of  a  printing  press,  and  in  causing  flis 
same  piston  that  actuates  the  said  table  to  arrest  the  momentum  thereof;  as  described. 

217.  OoiTOS-PACKBRS;  Lewis  8.  Chichester,  Assignor  to  H.  G.  Brans,  City  of  New  Tork. 

Claim — ^Pressing  cotton  and  other  fibrous  substances  into  sacks,  by  placing  tbe  same  on  a  hollow  cylinder, 
fitted  over  an  aperture  of  corresponding  diameter  in  the  flooring,  and  baring  elampa  bearing  or  pressing 
against  tbe  sack  on  tbe  cylinder,  and  so  arranged  as  to  allow  tbe  sack  to  render  or  gire  over  tbe  cylinder  un- 
der the  pressure  of  a  plunger,  while  pressing  the  substance  into  the  sack. 

21B.  SBirrnro  Ton  for  Waoohs;  Homer  H.  Dlkeman,  Assignor  to  Ira  Dikeman  k  Son,  New  Haven,  Conn. 

Claim- The  shifting  slide  or  curtain  rail,  in  combination  with  the  Jointed  bows,  constructed  as  described. 
219.  Fkrtiliirbs;  W.  D.  Hall,  Assignor  to  the  Qninnissiao  Company,  Hamden,  Coonecticat. 

Cbdm— Preparing  concentrated  artificial  manure  by  boiling  fish  in  common  fresh  water,  until  ths  whols 
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k  thorooi^lj  cooked,  than  remorlnK  it  from  the  tcmoI,  mod  when  anfflcientlj  drained,  sprinkling  on  it  from 

oo«  to  three  p^  cent,  (luually  about  two  per  cent.)  by  weight  of  «iilphuric  acid,  mixing  thoroughly,  and 

drying  by  solar  or  artiiicial  heat,  when  the  whole  is  efTected  substantially  in  the  manner  and  by  the  process 

described. 

Sao.  Inu  Bomft  BsLmro;  B.  F.  Lee,  Assignor  to  the  New  York  Rnbber  Co^  City  of  New  York. 

Claim— The  combinatian  belting  or  banding  specified,  and  consisting  of  two  or  more  thicknesses  or  layers 
oTfibroDS  material,  cemented  and  qailted  together,  as  set  forth. 

2ZL  PuHo-roftn  AcnoN ;  Prederiek  Matbnshek,  Assignor  to  self  and  Wellington  Wells,  City  of  New  York. 

Ciahn— The  combination  of  the  auxiliary  Jack,  the  regulating  screws,  the  improTed  hammer  butt,  and 
improred  arrangement  of  the  spiral  spring,  with  the  French  action,  arranged  as  set  forth. 

222.  SfA5urACTiJRx  OP  ISDTA  RiTBBCs  UoLLOW  MouLDXD  Abticles;  D.  D.  Pannelee,  Salem,  Assignor  to  J.  A. 
Greene,  Beverly,  Massachusetts. 

Claim — ^Making  hollow  articles  of  India  rubber,  or  its  equivalent,  or  their  compounds,  when  the  same  are 
to  be  treated  in  the  cold  way,  after  moulding  to  effect  the  change,  as  deecribed,  by  shaping  the  articles  In 
BMolds  from  bags  Ibrmed  of  such  rubber,  and  exhausting  the  air  from  between  said  moulds  and  the  bags. 

223w  fiooT  SrEAF-rAmvKft;  SyWanus  Walker,  Boston,  Assignor  to  D.  W.  Smith,  Somerrllle,  Massachusetts. 

Cbim— The  described  boot  strap-fostener,  consisting  of  the  plate  or  shield,  and  hollow  rivets  or  eyelets^ 
M  described. 
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2M.  Tm  Ain>  Saw-ir;  Norman  Allen,  UnlonTlUe,  Connecticut. 

Claim — The  vise  formed  of  the  bars,  a  a,  with  jaws  attached,  the  movable  bar  being  actuated  by  the 
tnadle,  md,  o,  and  toggle,  or  their  equivalents,  in  combination  with  the  saw-sot  formed  of  the  bar  or  bod,  e, 
attached  to  the  ?ise  by  the  rod,  r,  and  provided  with  the  beveled  plate,  gauge,  and  acUustable  centra,  as  set 
forth. 

t&,  STmAW-ocTTTKSS;  Wm.  H.  Baker,  Daniel  Dean,  and  B.  L.  Fetheroll^  Tamaqna,  Pennsylvania. 

Claim — Ist,  The  double-edged  reciprocating  knife,  in  connexion  with  the  bed,  arranged  to  operate  as  set 
forth.  2d,  The  arrangBment  of  the  eccentric,  yoke,  slide,  lever  frame,  and  bars,  as  descrilied,  for  operating 
eontjointly  the  feed  bar  and  pressure  bed.  3d,  The  eccentric  plate  placed  on  the  shaft,  when  used  In  connexion 
with  ttie  sUde  to  control  its  longitudinal  movement,  for  the  purpose  set  forth. 

2a&.  MACHnm  POB  PuLTSBixnro  Quabtz;  William  Banham,  San  Frandsoo,  OallfomiB. 

Claim—The  dreolar  troughs,  constructed  as  described,  in  combination  with  the  drags  at  the  extremities 
of  the  radial  arms,  constructed  in  the  manner  set  forth. 

227.  TisncBtno  MACHnm ;  B.  D.  Bartlett,  Bangor,  Maine. 

Cfadm — ^The  application  of  the  throat  gauge  to  the  main  and  secondary  cutters,  so  that  both  the  gauge 
sod  seeoDdary  cuttere  can  be  turned  upward  away  from  the  log,  under  circumstances  and  for  the  purpose  or 
otgects  as  set  forth. 

228.  MAanto-nscTBio  Machxitx;  Q.  W.  Beardslee,  Flushing,  New  York. 

daim— The  mode  of  operation  of  the  pole^hanger,  by  which  the  current  is  made  to  travel  in  the  same 
direction,  as  described. 

2SB.  MAAimo-zucTRio  MACRxn ;  G.  W.  Beardslee,  Flushing,  New  York. 

Clsim — The  compound  magnet  described,  consisting  of  radial  poles,  arranged  about  a  common  oentra. 
and  oooaected  together  at  their  inner  ends,  as  described.  Also,  forming  such  a  compound  magnet,  with  radidl 
poifls  ooDoeeted  at  their  Inner  ends,  by  euttlng  out  the  radial  poles  and  connecting  rings  from  a  single  plate, 
as  sMdAed.  Also,  in  combination  with  rotating  magnets,  the  insulated  rings  to  which  the  terminal  wires  of 
the  heliora  are  connected,  as  described. 

2301  BiiM2r«  MACHDm;  James  Bonton,  Macon  City,  Missouri. 

daiflft— The  arrangement  of  the  wheds,  pipes,  ooven,  springs,  and  the  yielding  beam;  also^  the  amnge' 
meat  of  the  Talve  in  the  hopper,  in  the  manner  described. 

231.  MAiruTACTumB  or  Hon;  Samuel  Boyd,  Brooklyn,  New  York. 

Claim— The  comhiDatlon  with  the  drop  and  anvil  of  the  drop  opening  and  mandrel,  so  that  after  the  drop 
hss  givsn  its  blow,  it  will  hxAA  the  hoe  in  place,  and  allow  the  mandral  to  be  passed  through  It  into  the  hoe, 
to  torm  and  finish  the  eye  thereof^  as  described. 

232.  Oddb  vob  Sswnra  MAOBurn;  0. 0.  Brady,  City  of  New  York. 

(3aim — ^The  combination  of  the  prssser,  having  its  sole  formed  with  a  curve,  a  grooved  toe,  and  a  recMs, 
Si  described,  and  the  curved  goide  Vob%,  arranged  relatively  to  the  curved  edge  and  toe  of  the  pressor,  ss  de- 
scribed. 

283.  Conoar  Sbd  Plahvibs;  B.  H.  Brooks,  OreenviU^  Georgia.  - 

aaim— The  arrangement  of  the  wheels,  the  seed-box,  the  handles,  the  bar,  the  braces,  L,  coulter  <v  opener, 
covers,  arm,  and  brace,  w,  as  described. 

2M.  Plotoju;  B.  M.  Brooks,  OreenvlUe^  Georgia. 

Clatm— The  arrangement  of  beam,  screw  foot,  notch,  plonc^  hoe,  opening,  r,  monld-boardi^  openings^  Vy 
BOti^  and  holes,  constructed  as  described. 

2S6.  Tor  PBon  roft  Casbiaou;  George  Cook  and  H.  I.  Kimball,  New  Haven,  Connecticut. 

Claim— The  combinati4Mi  of  the  thimble  or  pipe  with  the  screw  bolt  or  standard,  and  the  Joint  ban^  oon- 
ttrnetsd  as  described. 

286.  BniRiB  FOB  Bailboap  Cabs;  S.  F.  Covington,  Indianapolis,  Indiana. 

Claim — ^The  indici^or,  when  operated  in  connexion  with  the  telegraph  instrument,  or  its  eqnivalent| 
nslsg  the  Roman  numerals,  or  their  equivalents,  and  operating  the  same  as  set  forth. 

237.  Dncanitt  MACHnras ;  Isaac  R.  Crane,  Warsaw,  Missouri. 

Osim— The  ammgement  of  the  plough  with  the  fhune,  and  the  scoop  and  elevator,  and  the  described 
■nsngrment  v€  derices  for  operating  the  said  plough,  In  the  manner  described.    Also,  the  arrangement  of 
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drricM  whereby  th«  scoop  nnd  eleTator  of  my  machine  it  lowered  Id  and  raind  oot  of  the  ditch,  is  tiie  man* 
ner  de«cril>«d.  AlM>,thf  Hrrau};fiii«nt  i>f  the  guide  wheel  with  thelnmeiand  with  the amu^mentof  devioea 
fur  opertttiiiK  the  auid  wheel,  ad  deacribed. 
238.  Machins  vor  Turning  Irregular  Forms;  L.  B.  Miller,  Newark,  New  Jersey,  Aslgnorto  A. D.  Crana, 

IkMton,  Mae£acbuM!tt«,  D.  l\  Tompklna,  L.  B.  Miller,  and  C.  T.  Tompldns,  Newark,  and  D.  HolamaB, 

Paaaaic,  New  Jersey. 
Claim — 1st,  The  double  diiic  cutter  head,  constmcted  in  the  manoer  deaerlbad.    2d,  The  oonnoUdatlon  of 
the  8et>arate  cams  into  a  Molid  furnier  or  cuudoliduted  cam,  and  the  uae  of  audi  oonaolidated  cam  or  former, 
in  combination  with  the  said  Crane's  lathe.    3d,  The  use  of  the  levers,  formed  and  a4ju»ted  In  the  cuttor'a 
head,  as  described. 
238.  Railroad  Car  Coupunqs  ;  J.  O.  Goehon,  Assignor  to  self,  H.  Boby,  John  WnnderUch,  and  H.  R.  Baby, 

Sbippeusburg,  Peunsyivania. 

Claim — ^The  longitudinal  moving  shaft,  in  combination  with  the  qninib  bolt,  ann,  and  pnitcOtm,  m  aet 
Ihrth. 

240.  Lock;  G.  W.  Dana,  Durand,  Illinois. 

Claim— 1st,  The  employment  or  use  of  a  series  of  spindles,  o  E,  prorided  with  slots  or  lecf— tn,  and  with 
lettered  caps  connected  by  catches,  the  spindles  being  arranged  directly  with  the  bolts,  as  with  c,  or  indi- 
rectly, by  meauB  of  wheel,  r  as  with  B,  oil  her  or  both,  for  the  punwae  set  ibrtb.  2d,  The  slide  bar,  provided 
with  the  prqjectiona,  arranged  relatively  with  the  slots  and  connected  with  the  guard  wheel,  at  shown,  in  eua* 
nexion  with  the  wheel,  r,  and  spindles,  o,  arranged  to  operate  at  set  forth. 

241.  Cloth-boldbe  nr  Nrkdli-work  ;  Newell  Daniels,  Hlllbrd,  Masts rhnaatta. 

Claim— A  ladies'  work-holder,  to  hold  the  work  by  the  action  of  the  piece  towvdi  andincnitmtTioBwtth 
the  solid  part  of  the  frame,  constructed  and  operating  in  the  manner  described. 

242.  SLEKnRO  CHAIB8  FOB  RAILROAD  Carb;  John  Danner,  Canton,  Ohio. 

Claim  -Ist,  The  limlHfupporting  device,  in  combination  with  the  teati,  oootftnicted  aa  deaeribcd.  Sd, 
The  combination  with  the  seats  and  frames  of  the  backs,  folding  head  rests,  and  slotted  pieoet,  amnced  and 
operating  in  relation  to,  and  in  combination  with,  the  iimb-aupporting  device,  aa  tat  JbrUi. 

243.  UTasbuio  Maohixx  ;  L.  A.  Dole,  Salem,  Ohio. 

Claim — The  arrangement  conalsting  of  the  tub,  mbber,  hinged  nbber,  ilotted  anna,  lemr  frnma^  and 
hinged  inclined  linkt,  in  the  manner  deacribed. 

244.  GLARirmTG  Cavi  Juick;  Francisco  Domenecfa,  Ponoe,  Iiland  of  Poerto  Bloo;  patanted  in  the  laland  of 

Puerto  Bloo,  Angutt  17, 1858. 

Claim — The  method  of  determining  the  amount  of  lime  neceatary  to  be  added  to  the  raw  Jniea,  to  dei^ 
cate  the  tame,  by  the  employment  of  the  volumetric  method,  at  aet  forth. 

246.  Apparatvbm  fob  Btapobatiko  Sdoab  Jinca;  Eugene  Dnchamp,  St  Martintvilla,  Looialana. 

Claim — ^Itt,  The  arrangement  of  a  vertical  boiler  in  front  of  the  ftimaee,  having  a  ftinnel,  tpiral  con- 
veyor, and  cone,  when  the  whole  are  oombined  lor  the  purpoae  and  in  the  manner  tet  forth.  2d,  In  cooibt- 
nation  with  the  above  vertical  boiler,  the  semi-cylindricid  oonoentiating  boiler,  when  the  aame  ia  eonatmcted 
and  arrangedvin  the  manner  specified. 

246.  Bin  BoROM ;  A.  M.  Dye,  Clinton,  niinoia. 

Claim— The  attaching  of  the  traverse  bars  of  the  fhune  to  the  tide  ttrfpa,  by  meant  of  the  doivetail  dldet, 
and  tockett  or  guidea,  provided  with  the  acrewt,  and  attaching  the  ban  of  the  frame  to  the  tide  atrips^  by 
means  of  the  tet-tcrewt,  at  specified. 

247.  Amaloamatob;  Lados  Bddleblnte,  Garden  Valley,  Galiibmla. 

Claim— The  oombinatioa  of  the  hart  with  the  inclined  or  bevel  tlati,  and  inelined  top  and  bottom,  aa 
thown,  to  that  the  water  hat  an  eaty  aooett,and  in  itt  &U  fizat  ttriket  the  edget  of  the  bars,  and  thna  avuida 
the  washing  of  the  quickailver,  as  set  Ibrth. 

248.  Bkdstbad;  Seraphin  Etpach,  Cincinnati,  Ofaia 

Claim— The  deacribed  arrangement  and  combination  of  parts  eonaitting  eMtatlally  of  the  flbondattofi, 
and  its  tprings,  pottt,  railt,  hooks,  and  their  aockata,  the  braoati  and  their  a2|jaatlng  terew,  and  the  lattice 
work-head  and  foot-boardt. 

249.  Exnmioir  Sbatb  fob  Cabbiaou;  Francis  J.  Flowers,  Rahway,  New  Jeney. 

Claim — Itt,  The  operation  and  combination  of  the  raiting  bar,  or  Ita  equivalent,  with  the  parta  a  and  c. 
2d,  The  oombination  of  the  reoett  with  the  lege.  2d,  Forming  the  Jointly  in  oombinatlon  with  the  boot,  fx- 
the  purpose  tet  forth. 

860.  GABmro  Fobx;  Henry  Garbanati,  Brooklyn,  New  York. 

Claim— The  permanent  tpnr  guard  and  the  Iblcmm  goard,  in  oombinatiim  with  a  oarrtng  Ibri^  aa  de> 
■eribed. 

261.  Maxvfactubb  of  IvmA  Rubbib  Biuiira;  Dannia  0.  Galely,  Newtown,  Conntettent.'^ 

Claim~-The  improvement  in  the  manuibctnre  of  machine  belting  or  banding,  corapoaed  wholly  or  In  part 
of  India  rubber  or  gutta  percha,  the  tame  cuntitting  in  rolling  or  winding  up  the  belt  or  band  witb  any  tnito 
able  non-adhetive  tubatauce  or  competition  interputed  between  ita  fblda  or  lajrars^  and  than  heating  it  in  tte 
manner  and  for  the  pnrpuaet  detcribed. 

952.  CmLTiVATOBS;  Henry  Gilliard,  Mount  Hope,  Wiaoonain. 

Claim— The  arrangement  of  the  permanent  clxelea  and  Jdatad  ban^  onnitnielad  Ibr  Joint*  oparaUon,  aa 
let  Ibrth. 

8B6.  HABTimBa;  John  Gore,  Brattleboro^,  Termont 

Claim— The  nte  of  lever,  eonatmcted  at  detcribed.  In  combination  with  the  taparing  dxBw  bar  tat  aleTBl- 
ing  the  cutting  apparatut  of  the  harvetter,  in  the  manner  detcribed. 

264.  BiLP-AMiiaTuro  Couiitbb  Bbacis  of  Taoaa  Bbidqrs;  John  Gray,  NaahviUei  Teanenea. 

Clain— Hieapplioation,  to  counter  bracet  in  tnatt  bridgeS|Of  a  toeket  at  the  top,  a  heal  and  key  at  the 
bottom,  by  which  the  counter  bracet  in  trust  bridget  are  made  telf-tightenlng  and  mJ^JUUng,  ^  ihaiiilwri 

266u  Macbdib  fob  Puanro  Qtbtbd  Subfacbs;  J.  P.  Grotvenor,  Loanell,  MaarhTiffnttt 

Oaim— The  eoiplojmeDt  or  om  of  the  a4|aatable  or  yielding  fted  rollei%  whan  oaaRhliwd  with  a  bcvii« 
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Tdner  or  ft  proper  boarlng  oarftoe,  Md  amnged  relntif  ely  with  ench  other,  ai  detcrfbed,  to  admit  of  the  feed- 
tag  of  dreatar,  oval,  and  aorp^otioe  fiwiiM  to  the  cnttem.  Also,  plucing  the  nillera  in  an  a^lastable  fhune  or 
box, «,  fitted  ID  an  a^jnetable  box,  i,  and  need  In  connexion  with  the  eljutic  bars,  or  their  eqnivHleot,  and  the 
bearing  rollera,  wberebj  the  frame  or  pattern  may  be  properly  a^lnated  and  retained  in  proper  poaition  be- 
tween the  rolltn  while  being  acted  npon  by  the  cnttera. 

SS0U  CncrLAm  Tomxs;  Joaeph  A.  Omnwald,  City  of  New  Tork;  patented  in  France,  September  20, 1850. 

Clalm^ — ^Ist,  The  manner  of  weaying  in  a  horisontal  circnlAr  plane  by  m^ana  of  two  or  more  wefta,  and 
an  anaagemeot  of  warpa  plaeed  alternately  above  and  below  the  weft  threada,  arranged  in  the  manner  do- 
■cribed.  2d,  The  amngement  of  the  weft  bobbin  carriage.  In  combination  with  the  arrangement  of  regnlat- 
ing  the  tenaloo  on  the  weft  thread,  as  deacribt^.  3d,  The  arrangement  and  oonatrncfeion  of  the  tension  levera, 
fx  the  pnrpoM  of  maintiiiniug  the  tension  of  the  warp  threada  as  well  as  the  (Hctioii  against  the  warp  bob- 
Mm,  acting  together  in  the  manner  set  forth.  4th,  The  arrangement  of  the  serrated  pnlloy,  in  combination 
Willi  the  rollers,  operating  together  in  the  manner  described,  and  for  the  purpose  of  delivering  the  numufiio* 
tared  artleto  aa  fiiat  as  llniabed  and  at  a  regnlar  tension.  &th.  The  arrangement  of  the  dlaensaging  gear,  oon- 
Rtmcted  aa  described,  and  for  the  purpose  of  throwing  the  loom  not  of  gear  as  soon  as  one  of  the  weft  threada 
break,  the  anxne  being  operated  by  a  lever  attached  to  the  weft  bobbin  carriagei  and  acted  npon  by  the  weft 
thread,  in  the  manner  set  forth. 

S57.  Snrnra  MACHDm ;  James  Harrison,  Jr.,  City  of  New  York. 

Claim — 1st,  The  rotary  needle  gvtde  disc,  constructed  and  operated  in  the  manner  described.  2d,  The 
anmngemeDt  of  the  following  devices  for  holding  and  operating  the  shuttle,  rls :  the  arm,  the  revolving  but- 
km,  slotted  to  receive  the  arm,  the  shuttle  case,  rod,  and  its  head,  spring,  and  legs,  all  constructed  as  described. 
3d,  Omstmcting  the  shuttle  with  the  ridge,  and  holes,  and  thread  space,  aa  described.  4th,  Inserting  the 
kver  bar  in  the  needle  bar,  and  operating  it  as  described. 

258.  6a50  Plooohs;  T.  8.  Heptlnstall,  Mendota,  Illinois. 

Claim — The  arrangement  of  the  wbeeh^  shafts,  spindle,  triangle^  rod,  leyer  pole,  regulator,  and  roUen^ 
SI  described. 

259.  PaoGXBS  roE  ILomra  Sulphuuo  Acid;  Homer  Holland,  Weatfleld,  Maosachnsetts. 

Qalm — The  generation  of  sulphuric  acid  by  treating  sulphides  and  nitrates  commingled  In  cloee  TeaMi% 
in  connexion  with  the  ordinary  siUphuric  acid  chamber,  and  for  the  purpose  as  set  forth. 

209.  Piocxai  fOR  THS  PBODUcnon  of  Sulpbatb  asd  Oxnns  or  Coppir;  Homer  Holland,  Westlleld,  Haas. 

Claim — The  production  of  sulphate  of  copper,  together  with  the  oxides  of  copper,  from  its  Tazious  sul* 
pIraretB,  by  the  use  of  the  nitrate  of  soda,  aoouiding  to  the  process  already  described. 

261.  Modi  of  TMutdto  MtiAXXiPKBODS  Sulphitbrs;  Homer  Holland,  Weatfleld,  Maiaadinsetts. 

Claim — The  treatment  of  metalliferous  sulphides  with  the  native  nitrate  of  lime,  or  nitrate  of  lime  and 
mnpMsria^  in  iron  Teasels^  in  the  manner  set  forth. 

282.  BK»-Bim;  Jesse  Jacobs,  Yellow  Springs,  Ohio. 

dalra — ^The  **  valTe^"  composed  essentially  of  the  restibule^  an  a4)nstable  counter-weighted  valve  pedal, 
srraoged  in  the  manner  spedfled. 

263.  STKAW-cmmu;  Aaron  S.  James,  Decatur,  Illinois. 

Claim — ^Teedlng  the  straw  towards  the  knife,  by  means  of  two  feed  rolls  between  which  the  straw  passes, 
vfaen  said  rolls  or  cylinders  aro  both  operated  simultaneously  by  the  positive  action  of  separate  pawls,  or 
tiheir  equivalent^  working  in  ratchets  made  and  arranged  in  said  rolls,  in  the  manner  described. 

26L  Waicbbs;  Henry  Boehm  James,  Trenton,  New  Jersey. 

Claim— <X>ntrolliog  the  active  length  of  the  pendulous  or  hair  spring  of  a  watch,  or  other  time-keeper 
governed  by  a  balance,  by  means  of  combined  laminsB  of  different  metals,  so  applied  to  act  upon  the  end  of 
the  spring  which  has  been  commonly  fixed  that,  by  an  Increase  or  diminution  of  temperature,  the  said  oprlng 
to  eansed  to  be  taken  up  or  let  out  through  the  curb  pins,  or  their  equivalents,  and  so  to  compensate  for  the 
expansion  and  oontncuon  of  the  said  spring  and  the  balance,  as  described. 

266.  PsiPABAtioii  or  ToBACOO;  George  Jaqnes,  Somerville,  Massachusetts. 

Caim — The  described  preparation  of  tobacco,  consisting  of  the  soluble  and  volatile  portions,  as  set  forth. 

260.  AppABATtm  VOE  HxATCio  Watxb;  James  M.  Jay  and  John  Darmer,  Canton,  Ohio. 

Claim — The  combination  and  relatire  arrangement  of  the  partti  compoeing  the  water-hoater,  as  set  forth. 

267.  GoTToar  Ssbd  Pi.AirnB8;  Charles  Kesler  and  Fred.  Beinhard,  Columbus,  Texas. 

Claim — ^The  arrangement  in  a  hopper  of  the  roller,  with  stirring  teeth  and  feeding  teeth,  in  combinatton 
with  the  perfovmted  partition  and  the  distributing  roller,  as  specified. 

26S.  Oonosr  OoLnrATOu;  John  R.  King,  Raleigh,  Tennesseo. 

Claim — The  arrangement  of  the  frame  and  wing  or  mould*board,  cast  solid  together,  extra  landside  with 
its  tenons  and  brace,  with  the  cotton  scraper,  as  described. 

2G9.  Voumo  Bkdstkad;  John  B.  Koch,  Dty  of  New  York. 

Claim — The  combined  arrangement  of  the  shonlder  and  eccentric,  both  situated  below  the  mils  and  Inside 
the  bedstead,  to  secure  the  side  rails  in  their  proper  place  when  the  bedstead  is  unfolded,  and  at  the  same  lime 
to  relieve  the  pins  of  the  strain,  in  the  manner  specified. 

270.  Hous  Hat  Bakzs;  Samuel  Lesslg,  Reading,  Pennsylvania. 

Claim — The  swlngletree,  sliding  bar,  3,  spring,  braces,  6,  axle,  bar,g,  sleeves,  beam,  braces,  J,  slotted  teeth 
gaides,  rollers,  arms,  and  connecting  bars,  11,  constructed  and  arranged  aa  set  forth. 

271.  RooPDra  ConPonTioir;  S.  H.  Logan,  Richmond,  Indiana. 

Claim — The  described  composition,  constructed  and  used  substantially  as  specified. 

272.  SxcAVATiaa  MAcaim;  Thomas  R.  Markillie,  Winchester,  Illinois. 

Claim — ^Ist,  The  combination  of  the  oanTing  wheel,  aa  constructed  and  operated,  with  the  reversible 
yVrngh,  so  arranged  for  the  purposes  set  forth.  2d,  In  combination  with  the  carrying  wheel  and  plough,  I 
daim  the  elevator,  aa  arranged  and  operated  for  the  purposes  described.  3d,  The  hinged  wheel  fnuue,  arranged 
•ad  oomUned  with  the  lever  and  rock  bar,  for  the  purposes  set  forth. 
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278.  MAmTTACvuu  or  Guvpowdkr;  Y.  L.  Maxwell,  WilkMtwmy  MitchniBtto. 

Claim — The  employment  of  alcohol  in  lien  of  water  aa  the  Tehiole  to  unite  die  inrttctoa  of  Um  IqgnA- 
•nta  of  which  the  powder  is  to  be  composed,  aa  described. 

274.  Afparatus  poe  Foaicnra  RrBBKR  BKLTma ;  Thomas  J.  Mayall,  Roxhuy,  Masaachaaetta. 

Claim — lat,  The  use  of  the  two  rollers,  u  and  t,  ncting  together  so  as  to  form  the  Ixdt  into  a  gutter  ahape^ 
whereby  the  first  step  In  the  process  of  foldiDg  the  outside  sheet  or  covering  of  rubber  or  gutta  percha  ater  uw 
body  or  inner  fabric  of  the  Uelt  is  effected.  2d,  The  roller,  x,  having  two  tapering  surfiiocs  and  a  central  disc, 
whereby  the  overlapping  of  the  covering  or  outer  sheet  over  the  inner  llibric  is  completed,  and  the  edges  of 
the  outer  sheet  or  covering  brought  to  a  true  and  even  line  before  being  united.  Sd,  Bringing  the  two  edgas 
of  the  outer  sheet  or  covering  evenly  together,  so  as  to  form  a  true  and  perfect  joint,  and  oomplete  tiie  lbrma> 
tion  of  the  b^lt  or  band  by  the  employment  of  two  or  more  rollers,  arranged  in  relation  to  each  other,  so  that 
the  said  belt  or  bcmd  shall  be  drawn  partially  aroand  the  periphery  of  either  or  all  the  aatd  ivUen,  in  the 
manner  set  forth.  4th,  In  combination  with  the  machinery  for  forming  the  belt  or  band,  I  d^m  the  devka 
for  cutting  both  the  outer  and  inner  sheets  into  straps  of  any  desired  width,  as  described. 

275.  CoTTOir  Gras ;  William  HcLendon,  Greenville,  Georgia. 

Claim — ^Beveling  the  edges  of  the  roll  box  from  the  saws,  aa  set  finth. 

276.  Be£d  Plantkrs  ;  James  T.  Mercer,  Seneca  Township,  Ohio. 

Claim— The  arrangement  of  the  handlea,  beam,  pivot,  stirmp,  wheel,  uaoM,  Veme,  dlde^  hqpper,  qifii^ 
markers,  and  coverers,  constructed  as  described. 

277.  CoTTOsr  Cultivatos8;  Peter  Monaghan,  Camak,  Georgia. 

Claim— In  combination  with  the  hinged  frame  of  a  cotton  cultivator,  the  spring,  which  Is  wqired  to  the 
tongue  of  said  cultivator,  for  the  purpose  of  automatically  raising  the  rear  end  of  the  machine,  when  the 
same  is  released  by  the  operator,  In  the  manner  described. 

278.  RoLuvo  GoBXTJOATiD  Mraib;  Richard  Montgomery,  City  of  New  York. 

Claim — ^The  combination  and  relative  arrangement  of  the  corrugating  rolls  with  the  holding  aod  smooth- 
ing rolls,  forming  roll,  b,  and  carriage,  operating  in  relation  to  each  other  as  set  finth. 

279.  RAiLaoAD  Cax  Covmiro ;  Conrad  Norpel,  Newark,  Ohio. 

Claim — ^The  arrangement,  Ist,  of  the  Jaw,  a,  with  the  beam,  B,  and  pin,  xs  for  the  purpose  aJbrenld.  M, 
Of  the  jaw,  x,  with  the  pin,  L,  combined  with  the  coupling  bar  and  fish-tailed  end,  for  the  poipose  diiiHwiil. 
Sd,  Of  the  two  wings  combined  with  the  slide^  for  the  purpose  described. 

280.  Modi  of  OrxxAnva  Saw-kxil  Blocks;  A.  B.  Norris,  St.  Louis,  Missouri. 

Claim— The  use  of  a  lever  with  a  vibrating  fulcrum,  in  oombinatton  with  the  dog  or  Tecfpraoatfng  car- 
riage, as  the  means  of  communicating  motion  to  the  slides  or  knees  of  saw-mill  head  block%  as  descrihed. 
Also,  the  combination  of  the  cam  lever  with  the  knee,  and  the  means  of  operating  the  same  for  the  pinrpoM 
of  securing  the  said  knee,  as  described. 

281.  SxxDura  MAcminsa;  Worden  P.  Penn,  Belleville,  lUinois. 

Claim— Arranging  the  grass  seed  hopper  in  l^nt  of  the  grain  hopper,  with  the  r^ector  fixed  *flpfnfft  tti 
under  side,  in  relation  to  the  grass  seed-box  and  the  grain  Ixo,  and  the  pipe  and  leader,  as  desGiibe£ 

282.  SxKD  Brills;  Worden  P.  Penn,  Belleville,  Illinois. 

Claim— The  arrangement  of  the  endless  chain  with  the  eccentric  bar  and  valve  bar,  with  Uie  ^walvea 
thereto  attached,  for  the  purpose  of  dosing  and  opening  the  said  valves  and  raising  the  flukes  aJmnltaiHwoaly 
in  the  manner  described. 

283.  Auoeb;  Napoleon  B.  Phelps,  Rochester,  New  York. 

Claim— Uniting  and  combining  the  terminating  coil  with  the  preceding  one  by  means  of  ^e  thin  sop* 
porting  wall,  acting  aa  a  brace  to  sustain  and  strenguen  the  cutting  portion  of  the  bit  or  auger,  in  ttia  maa* 
ner  described. 

284.  MAMUVAcnTBS  op  Pobous  Wau;  Bndibrd  S.  Pierce^  New  Bedford,  and  Mason  R.  Pierce,  MansAeld,  Maau 

Chdm— The  manufacture  of  porous  drain  pipes,  and  other  vessels  which  require  to  possess  the  property 
of  porosity,  when  formed  from  the  ingredients  set  forth,  and  made  to  cohera  by  the  process  of  taaotperiog.  or 
other  equi  valont  mode  of  pressure,  as  described,  and  receiving  its  porosity  from  the  small  proportion  of  water 
used  in  mixing  the  ingredients,  as  described. 

285.  Seediitg  Machiiixs;  James  W.  Prentiss,  Pultney,  New  York. 

Claim— The  divided  revolving  cylinder  and  slides,  arranged  as  set  forth,  In  combination  with  fho  |»ea- 
liarly-formod  spring  teeth  with  their  cups,  made  and  used  as  specified. 

286.  IIarvxstesb;  Samuel  N.  Purse,  Ashley,  Missouri. 

Claim— The  arrangement  and  combination  of  the  shafts  with  the  driving  wheel  and  cutter  and  the  pin- 
ions, as  shown,  for  the  purpose  of  changing  the  velocity  of  the  knives,  in  the  manner  described. 

287.  Stair  CARPKr-FASTXinx;  Clinton  Bice,  City  of  New  York. 

Claim— The  general  combination  and  application  of  the  main  piece  with  the  hook  and  eye^ and  the  spring 
bolt  and  catching  apparatus,  as  described. 

288.  CrLTiVATORS ;  Morgan  L.  Rogers,  Spring,  Pennsylvania. 

Claim— The  arrangement  of  the  hooked  and  double  curved  central  box,  curved  slotted  arm,  whed,  handles^ 
sliding  pbites,  frame  pieces,  and  cross-piece,  as  described. 

2S9.  Steam  Exoisrxs  roR  LAin>  Carriaqxs;  Robert  E.  Rogen,  Philadelphia,  Pennsylvania. 

Clnim— Connecting  the  safety  valve,  the  gauge  or  try-cocks,  and  all  the  steam  escape  orifices  of  an  engine 
and  boiler,  with  a  condensing  apparatus,  whereby  the  steam  which  may  escape  or  be  let  off,  either  oocaalon- 
ally  or  continually',  may  be  prevented  Itom  producing  its  peculiar  harsh  noiae,  as  described. 

290.  Plocohs;  George  W.  Roney,  Assignor  to  self  and  Walter  F.  Lloyd,  Bftflej's  Milla,  Florida. 

Claim— In  combination  with  a  beam,  standard,  handles,  and  shoe,  rigidly  connected  together,  the  hiag> 
ing  of  the  coulter  to  the  shoe  at  a,  by  its  lower  end,  and  the  actuating  devices  in  the  bean  at  Its  vpfMr  enl, 
as  stated  and  for  the  purpose  set  forth. 
S^l.  SuRVXTiMO  Instruxsvt;  Riley  Root,  Galesburg,  Illinois. 

Claim— The  arrangement  of  a  revolving  double  spirit  level  adapted  to  a  graduated  dide^  as  set  flvtb,  for 
astronomical  and  engineering  purposes. 
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flt  Biuinii  VOB  HTaftAvue  PuiMUe;  Chri>tafph«r  B.  RyniM,  Quoieitown,  IfMBadiiuetts. 

Qalm— Tbe  amagement  and  application  of  the  two  wedges  and  their  operatiTe  screw  shaft  (proTided 
)riih  temra,  aa  deaeribed,)  in  the  follower,  and  with  reapect  to,  and  ao  as  to  operate  with,  slots  formed  and 
sraaged  in  the  ban,  as  Qieclfled.  And,  in  combination  with  the  slots  and  the  wedges,  and  their  operative 
wariiaiiiM  applied  to  tbe  follower,  aa  deacribed,  I  claim  the  elevating  racks  and  pinions,  arranged  in,  and  ap> 
pUsd  to^  tha  fcUowv  and  Ita  upright  bars,  esaentially  in  the  manner  aa  aet  forth. 

M,  Hnatt  Itanm;  BJchard  B.  SchereDeH,  Athena,  Oeoigia. 

Clain— GomUning  one  or  more  q>ring  pads  and  one  or  more  thigh  straps  with  the  belt,  by  meana  of  ona 
oriBocedaa^pi^  acrewa,  and  nnts^  ap^ed  aa  apecifted. 

%L  lUnjM*i»  Chabb;  Leander  Shearer,  Dnncannon,  PennsylTania. 

CWm-^In  combination  with  the  chair  formed  with  a  lip  and  ears,  the  alidlng  securing  block,  and  IngSy 
sad  cavities^  in  the  enda  of  the  raila,  constrocted  and  arranged  as  specified. 

SH.  ftjcnoo  IkuasAPHoro  AppASATua;  Vranda  0.  J.  Smith,  Westbrook,  Maine. 

Osim— The  mode  of  combination  of  apparatus,  instruments,  and  machlnea,  used  cot^olntly  in  the  man- 
air  and  fcr  the  pnrpoaea  deacribed,  and  dispensing  therein  with  all  artificial  insulations  oi  oonducting  circuits 
far  tskgraphic  pmposea. 

SML  Baixn  ros  H<nn  Gabi;  John  Stepbenaon,  CSty  of  New  York. 

Caaim— Arranging  the  brakea  of  a  rerendble  car  or  other  Tehicle,  aa  deacribed,  ao  that  the  same  can  be 
ipiiied  from  the  driTer's  seat  with  equal  fiicility,  in  whatever  direction  the  car  or  Tehicle  m«y  be  turned. 

VI.  UnM  AnACHnn  im.  Cimnro  Tmna;  B.  F.  SturteTant,  Boston,  Haasachuaetta. 

Cbim— Compreaaing  the  wood  in  the  immediate  ricinity  of  the  edge  of  the  knifo,  by  meana  of  the  greaser 
bar,  or  its  eqainden^  arranged  aa  set  forth.  Alao^  the  cutters,  or  their  eqnlTalenta,  for  the  purpoae  apecified. 

98.  ARAaAna  loa  BBJKmm  Spdtal  Cvbtaturz  ;  Charlea  1.  Taylor,  City  of  New  York. 

Qalm— lat,  A  aplnal  supporter  or  asaistant,  in  which  two  longitudinal  dorsal  plates  or  anpporta  are 
Jobted  together  in  aectlona,  in  the  manner  described.  2d,  Arranging  tbe  dorsal  plates  in  the  manner  described, 
by  which  the  pleasure  which  is  exerted  in  a  forward  direction  is  thrown  upon  the  angles  of  the  ribs,  instead 
of  open  the  vertel  braces  or  rertebral  columns,  as  formerly. 

an.  BftoiB  fOE  VtsrosB  Naxlb;  William  Thompson,  Buffalo,  New  York. 

Cblm— The  oomblnation  of  a  stationary  or  movable  cylinder  with  a  circular  bmah,  aa  described. 

900.  Sbd  CuinraTOBS;  Samuel  D.  Tracy,  Temon,  New  York. 

Chia— Giving  the  afgaag  or  alternate  opposite  inclinations  to  the  blades  of  the  spur  wheels,  in  the  man- 
Mr  set  fcrtb.  AlaO)  the  combination  of  the  movable  or  adjustable  cuttera  and  their  slotted  supports  with  the 
Sig  ^or  wheals,  in  the  manner  specified.  Also,  the  arrangement  of  the  aued  box  in  grooves  in  the  under- 
of  the  hinged  aeat,  ao  as  to  be  a^f  nstable  beneath  it,  removable  therefrom,  or  turned  up  therewith|  aa 
tecribed.    Alao,  the  vibrating  seed-distributor,  constructed  aa  specified. 

VSL  flfovn;  John  O.  Treadwell,  Albany,  New  York. 

Claim«-Amnging  the  dampers,  a  and  c,  with  the  ventilating  flae^  and  witii  the  draft  floe^  In  such  a  man- 
Mr  that  the  ventilating  flue  may  be  opened  or  dloood  while  the  dnJft  fiue  la  either  open  or  doaed,  or  vioe- 
vcns,  the  damper,  a,  being  made  to  aubaerve  a  double  purpoae. 

dBS>  Kachdib  poe  Pbxpauho  Plug  Chiwutq  TOaagoo  ;  Walter  J.  Van  Horn  and  Wm.  Alexander,  LoniaiaiM, 
maaoarL 

C3aim— A  maffhlne  for  preparing  and  cutting  tobacoo^  oonaistlng  of  a  central  cylinder,  endleas  belts,  belt 
nuera,  inessing  rollen,  reoeiving  table,  and  cutting  rollers,  arranged  and  operating  as  described,  so  that  tha 
Htf  tofaaeoiH  on  being  fed  from  the  table,  will  be  preased,  cut,  and  delivered  in  the  form  of  i^ugs,  as  aet  forth. 

>tt.  P&OTOn;  Samoel  Walker,  Kingston,  Georgia. 

^     Qafan— The  arrangement  of  the  beam,  bara,  foot,  and  haadlei,  aa  deacribed,  in  order  to  permit  of  tha  ad- 
jubneat  of  the  parts,  as  set  forth. 

3H.  &AXUOAB  Chjju;  J.  W.  Wetmora,  Xrie,  Pennsylvania. 

Cbin— The  «ae  of  a  yoke  band  paasing  through  notches  In  the  hands  and  weba  of  the  <<  T  **  or  "  H '' 
nflt  at  thejoinC,  and  k^ed  by  a  wedge  under  the  plate,  arranged  aa  described. 

30S.  Oonov  PUBRKS;  Paul  Wllliama,  Lodi,  Hissisaippi. 

Cbdm— The  combination  of  the  levers,  e  h  and  s  J,  with  the  levers,  x  i  and  K  x,  links,  and  prqfectloni^ 
•niBged  aa  set  forth. 

3Wb  Srooiui  Ajcn  Vltbs  ;  Qyriel  E.  Brown,  Assignor  to  mUt,  John  Tenny,  and  John  Bhodea,  Millbury,  Mass. 

risim  Tha  amogement  of  the  aeoondary  or  tubular  stationary  bearing  with  the  flyer  and  spindle,  aa 
docribed.  Alaoy  the  comMnation  of  a  helical  eye  with  the  flyer  arm  and  its  hook,  and  to  open  in  the  hook. 
Alsa,  making  the  top  of  tbe  bearing  and  that  of  the  flyer  neck  with  an  oil  channel,  so  arranged  aa  not  only 
to  raoetve  or  c^eh  the  oil  that  runa  off  the  aplndle,  but  direct  or  conduct  it  between  the  rubbing  anrfoces  of 
th«  Mid  neck  mid  bearing.  I  do  not  claim  an  oil  cap  aa  ordinarily  applied  to  the  foot  of  a  spindle,  nor  as  ap- 
Piisd  toa'eop  tnba  and  spindle,  aa  ahown  in  the  United  Statea  Patent,  No.  10,296;  but  I  claim  combining  or 
Amaging  an  oil  receiver  and  bearing  with  the  aeoondary  bearing  tube,  and  ao  as  to  surround  It,  the  spindle 
wtd  Iyer  neck,  in  the  manner  spedfled. 

3DT.  BRAW-cumu;  Franklin  B.  Hant,  Assignor  to  B.  D.  Tan  Beursen  and  J.  B.  Glbba,  Cincinnati,  Ohio. 

Claim— The  deacribed  feeding  device,  consisting  essentially  of  the  rolh^  link  bearing^  rsat  blocks^  and 
Bfvlngji,  arranged  wltti  reference  to  each  other,  and  ao  aa  to  operate  conjointly  aa  aet  forth. 

SOL  Siwxvo  MACBXni;  Jamea  Rowe,  Aaaignor  to  self  and  Martin  B.  Ewing,  Cincinnati,  Ohio. 

Claim— The  bar  or  bracket,  h,  on  the  lower  end  of  the  needle  bar,  ao  that  it  ahall,  in  combination  with 
the  leoper  bar,  k  k',  and  the  fbedlng  levers,  by  positive  movement,  when  it  la  driven  by  the  crank  pin,  all 
(fnating  In  the  manner  set  forth. 

an.  PouAXU  BMimE;  Charlea  H.  Watson,  Aaaignor  to  aei^  A.  L.  AshBMad,a&d  B.  W.  Cirr,  Philadelphia, 
Penn^lvania. 

Oaiaa— lat,  A  portabia  alarm  regiater,  oonatructed  and  operating  aa  deacribed.  2d,  The  doga  on  the  an- 
nslttphilea^  in  ogmUnatkn  with  tho  pins  on  the  inner  front  plate,  aa  deacribed.  ad.  The  combination  of  the 
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doffs  with  tb«  notchca  or  pini  of  the  annoltf  pUtes,  uid  th«  openincs  in  the  tium  ihnn^  whIA  tbadop 
operate,  aa  described. 

810.  P&ach-paur;  Matj  X.  neouuiB,  Adminiatratrix  of  the  eaUte  of  AIta  Hemann^  deoaeeed,  Hendeno^ 

Texaa. 
CUim— The  oomblnatioD  of  the  rotatiDg  and  elaatic  or  yielding  tiaet  or  proDg%  knift  itock,  and  plate  or 
bed,  arranged  as  set  forth. 

811.  Bktolvixq  Fiu  Arms;  Joeeph  Oniler  and  Aagustoa  Rebety,  Norwich,  Oonoectlciit,  AaigDor  to  the 

Manhattan  Vire  Arma  Company. 
Claim— The  uae  of  the  intcnnvdiate  reoeaMa,  In  combination  with  the  atop,  aetoatpd  by  the  hammer  ii 
pistols  where  the  cylinder  is  rvvulved  in  the  act  of  cocking  the  pistol,  aa  deacribed,  thereby  eifartingasttf- 
acting  luck  of  the  cylinder,  midway  or  otherwise  between  any  two  cunea. 

EZTXHUOXS. 

1.  OoEN  SncLLnB;  Thomaa  D.  Barrall,  GeneTa,  New  York;  patented  December  %  1845;  extended  December 

ft^i'^g. 

Claim— Making  the  concare  plate  or  disc  with  a  ooncaTe  Ihoe  and  circnlar  opening  prorided  with  a  lower 
and  upi^r  lip  for  the  disctiArgo  ot  the  cobs,  in  cumbination  with  the  shelter  and  with  the  sheller  bottom,  and 
also  with  the  duor  or  valve  in  the  side  for  broken  cobs,  Ac,  and  also  the  cyUadrical  hf^per  nnd  apriiig,  hi 
combination  with  the  feed^T,  aa  deecribed. 

2.  Dredqino  Macrixbb;  James  Hamilton,  City  of  New  York ;  patented  Much  9^  1862;  ante-dated  Dec  1^ 

1S45;  extended  December  0, 1869. 
Claim— The  ahovels  or  scoops  fbrming  the  bottom  of  tho  compartment  In  a  proper  frame,  and  moving  at 
one  end  on  a  hinge  or  similar  contrivance,  the  other  end  being  lowered  to  caoae  the  aooop,  aa  the  frame  it 
moved  along,  to  collect  the  sand  or  mud  or  other  material  operated  on,  and  retain  the  aame  by  auiiabie  me* 
chauical  means  operating  to  lift  the  scoop  and  cluee  the  bottom,  hs  deM:iib«d. 
8.  CoouNu  Stoves;  Samut>1  Pierce,  Tn»y,  New  York ;  piUonted  Dec  fl,  1845;  re-lasned  April  24, 1847;  PfrW* 

iMued  July  31, 1847 ;  extended  December  13, 1869. 
Claim— Making  the  top  of  the  metal  ovens  of  cooking  stoves  of  fine  brick,  or  other  earthy  rahatance, 
when  thitf  is  combined  with  a  stove  in  which  the  prodncts  of  combustion  from  the  lira  chamber  paasflmto^er 
the  top  of  the  oven,  as  deecribed,  whereby  th  >  heat  in  the  oven  is  equalised,  and  the  vapors  or  gaeea  evolved 
in  th>'  oven  are  ab^rbed  and  ciirrit'd  off.  ns  described.  Also,  the  arrangement  of  parte  by  which  I  anpttly  the 
fire  with  heated  air,  said  arrangement  consisting  mainly  of  the  a}iertures  in  the  front  plate  or  doots  and  the 
plate,  a,  in  front  of  which  the  air  must  desc>  iid  on  its  passage  to  the  grate  ban:  the  heating  of  tlie  admittrd 
air  has  been  atU>mptod  under  other  arrangements,  and  1  limit  myself  in  this  particular,  therefore,  to  the 
special  conibiimtiou  of  pnrts  by  which  I  attain  this  end.  And  finally,  making  the  plate  of  that  part  of  the 
oven  which  ext-nds  under  the  grate,  in  (h^*  niauiier  as  describt  d.  and  connected  with  a  receptacle  Ibr  asbce 
at  the  bjttom  for  the  purpose  of  dischaiging  the  aahee  that  fall  fr<)m  the  grato,  whereby  I  am  enabled  to  hsat 
thla  part  of  the  oven  more  effectually  and  equally,  and  to  avoid  the  burning  out  of  the  gratca. 

4.  MACHiwnT  poa  DansiHO  Comm;  Calvin  B.  Bogera,  Say  brook,  Connecticut;  patented  Dec  20^  1B45;  ex- 
tended December  'JO,  1869. 

Claim —The  manner  In  which  I  hare  arranged  the  apparatus  for  carrying  the  platea  between  the  cylin- 
dera,  consisting  of  the  box,  the  slide  with  its  pit  ce,  and  the  wheel  connected  by  the  rod  to  the  slide  and  to  tlie 
aliaft  by  the  aiuail  wheel,  and  the  gripe,  heretofore  described,  operating  as  before  stated.  Also,  the  manner 
in  which  I  have  arranged  the  top  bed,  whereby  plates  Tarying  In  thickneae  are  equally  seimped,  not  reducing 
the  thickness  of  one  more  than  another,  said  arrangement  consisting  of  the  spring,  and  the  poaition  of  saud 
bod  with  its  space.  Also,  the  manner  in  which  I  have  arranged  the  chieels  Ibr  scraping,  aaiooChing,aDd  iibap> 
ing  the  plate,  said  arrangement  consisting  of  the  levers,  the  croae-pieoes,  and  the  apparatus  for  aenuing  the 
chisels  to  the  croea-piecea,  and  for  securing  the  croes-pieces  to  tlie  levers,  and  for  the  movement  up  or  down 
for  the  aame  by  the  ecrewa.  Also,  the  manner  in  which  1  have  arranged  the  Iwx  to  receive  tho  plates  fron 
the  top  bed,  consisting  of  the  spring  on  the  underside  of  the  lid,  and  the  heA  with  its  tapering  rod  clasped  by 
the  apringa  under  the  said  box,  opemtiug  aa  before  stated.  And  I  hereby  declare  that  I  do  not  intend  by  thesit 
claims  to  limit  myself  to  the  exact  form  or  arrangement  of  tlie  respective  parts  and  comhinadooa,  aa  deecribed 
and  represented,  but  to  vary  these  as  I  may  deem  expedient,  while  such  arrangement  and  oomMnathwis  aie 
■nbstantially  the  aame  with  thoee  made  known. 

6.  StMkU  BoiLiu;  Jamea  Montgomery,  City  of  New  York ;  patented  December  20^  1846 ;  extended  December 
27,1869. 

Claim — ^The  employment  of  vertical,  or  nearly  Tertlcal,  vrater  tubes  for  iteam  boilers  or  generators  that 
open  into  water  rhambers  at  top  and  bottom,  which  water  chambers  are  connected  together  by  a  surrounding 
Jacket  or  water  space  made  singly  or  in  sections,  to  admit  of  the  free  circuUtion  of  tlie  vrater  which,  rising  in 
the  tubes  by  the  effect  of  the  heat,  will  dt^oend  in  the  surrounding  Jacket  or  external  water  anaoe  or  spaces, 
and  thus  by  this  circulation  carry  off  the  heat  from  the  tubes  and  prevent  them  from  overheating,  when  this 
ia  oombined  with  the  fire  chamber  placed  at  the  aide  of  the  boiler  and  onteide  of  the  eeriea  of  tnbea,  whereby 
the  tubes  are  prevented  from  being  oferheated  and  unequally  expanded  to  an  ii\jQrioaa  extentyaad  the  water 
kept  cooler  in  the  Jacket  ttian  in  the  series  of  tubea.  Also,  in  combination  with  vertieal,  or  nearly  vcctiosl, 
tubes  and  surrounding  water  space  or  spacea,  tlie  employment  of  afire  chamlier  ontaideof  the  aeriee  of  tubes, 
and  so  arranged  and  located  as  to  apply  the  most  intense  heat  at  their  upper  ends  and  the  redooed  heat  U>- 
wards  their  lower  ends,  whereby  a  greater  circulation  and  evaporation  are  obtained,  with  a  given  amoant  of 
ftoel,  tlian  by  any  plan  known  to  me,  thereby  not  only  eoonomlxing  fuel,  but  effectually  preventing  tlie  in- 
crartation  of  the  tnbea  by  the  depoelt  of  mineral  and  other  aolld  matters.  Also,  the  erofrioyment  of  a  die* 
idiragm  or  partition  In  the  flue  q»aoe  between  the  series  of  tubee  surrounded  by  the  water  speoe  or  spsoes, 
and  in  combination  therewith  to  divide  the  same  into  two  paria,  tliat  the  producte  of  ooraboatfon  after  pa»- 
ing  around  the  upper  end  of  the  tubes  may  pass  around  their  lower  ends,  and  thus  more  eflectually  expose 
the  upper  end  of  the  tnbea  to  a  more  Intense  heat  than  their  lower.  Also,  the  making  of  the  bottom  of  the 
boiler  of  a  conical  or  dished  form,  with  a  mud  or  blow-ofT  valve  in  the  lowest  part  of  the  ooncarity,  in  oooh 
blnatlon  with  the  vertical  tnbea  communicating  with  the  bottom,  in  the  manner  deecribed,  to  permit  the 
depoait  of  tlia  aedlneiit— tliere  being  a  water  apace  MurrouiidlBg  them  to  Indvoe  cirealation  of  tlie  water  ^ 
the  tnbea  towards  the  jnnd  or  blow-off  valve. 
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ABDRIOIIAl  iMPIiOTBnnm. 

L  CbOTHB  Pore;  Ephraim  Parker,  Marlow,  New  Hampahire;  patented  January  16, 1856;  additional  dated 
December  13, 1869. 

Claim — ^Adding  bits  to  the  machine  ao  as  to  bore  the  stuff  at  the  time  it  is  being  shaped  and  turned  at 
Che  nme  operation.  Also,ai  aboTe,  the  boring  the  stuff  first  and  then  putting  it  upon  a  small  mandrel  which 
reroWea,  so  that  the  work  shall  be  tnmed  and  shaped  to  the  right  pattern,  and  finished  at  each  end  upon  its 
mm  centre  hole,  all  at  one  operation.  Also,  the  above  improvements,  as  before  set  forth,  or  any  equivalent, 
which  sabefantlally  efiects  either  of  the  above  ofatleets,  by  any  other  arFangementa  of  mecnanism  or  mechani- 
csldevieee. 

1  RmnnBAitiu;  Wniiam  Sims,  Dayton,  Ohio;  patented  February  8, 1869;  additional  dated  Dec.  13,1859. 

Ctaim — The  arrangement,  severally,  of  the  escape  pipe,  in  combination  with  the  induction  plp^  so  as  to 
operate  ooqjointly  therewith  and  in  connexion  with  a  flue,  as  set  forth. 


LCoiSDTO  Mbtaiuo  Susfagh;  William  and  William  A.  Botcher,  Philadelphia,  Pemuylvanla;  patented 
Jons  20, 1868;  re-isaned  Deonnber  fi,  1869. 

Claim — ^The  eomUned  process,  substantially  as  described,  of  coating  metals  with  the  composition  made 
«f  hidia  rubber  or  allied  gum,  dissolved  in,  and  combined  with  linseed  oil,  in  a  heated  state,  in  proportlong 
sahrtantially  such  as  set  forth,  by  first  heating  the  metal  to  be  coated  to  about  360^,  applying  the  compoeition 
to  the  metallic  sur&ce  while  so  heated,  and  then  subjecting  the  metal  so  coated  to  about  200°  of  heat. 

1  Plouobb;  Isaac  BuloAon,  Assignor  to  self  and  Lemuel  Harvey,  Penn  Tan,  New  York;  patented  March  1, 
1869;  re-issued  December  13, 1869. 

Claim — Moving  and  adjusting  the  beam  laterally  upon  the  standard,  by  means  of  the  head  and  dovetailed 
eeonezioQB,  in  such  a  manner  that  the  line  of  draft  or  direction  of  the  beam  shall  always  remain  parallel  with 
the  land-side  of  the  implement,  as  described. 

I.  BoiLiu  AHD  SnAiUBs;  Daniel  B.  Prindle,  Bethany,  New  Tork;  patented  September  13, 1869;  re-lssncd 
December  13, 1869. 

CUm— The  construction  and  arrangement  of  the  two  sections,  a  and  b,  so  that  the  section,  a,  may  be 
vasd  aeparately  as  a  caldron,  or  both  sections  be  securely  united  and  employed  as  an  enclosed  boiler  for  gen* 
sating  steam.  Also^  the  combination  of  the  eyllndrical  or  cylandroidsi  support  and  fire-box  tetlrely  open 
St  the  top,  with  the  uniting  and  supporting  flancbes  of  the  spherical  or  spheroidal  sections,  A  B,  constructed 
m  that,  by  presenting  a  thin  edge  onlvto  the  flanches,it  allows  the  utmost  facility  of  clamping  and  unclamp- 
log  the  sections,  and  of  moving  or  adfustiug  the  same,  while  it  firmly  sustains  the  boiler,  and  shields  Uie 
pecking  between  the  flancbes  from  the  heat  of  the  fires.  Also,  the  trough,  formed  by  the  tip  prqfecting  above 
the  upper  flanch,  for  the  purpose  of  containing  water  to  protect  the  packing  between  the  flanches  from  ii^ury 
by  heat. 

1  Puim;  John  M.  Lnnqnest,  Oriffin,  Georgia;  patented  November  1, 1869;  re-lssned  Dee.  18, 1869. 

Cbdm— The  arrangement  of  two  or  more  cgrlinders,  piston  heads,  ball  valves,  a  a,  air  chamber,  and  valves^ 
9f  a^  mid  valvca  being  kept  in  position  by  proximity  to  each  other  and  the  sides  of  the  chamber,  in  the  man- 
■er  ipedfled. 

6.HAXvxmu;  M'Glintock  Toung.  Jr.,  Prederieik,  Maryland;  patented  Sept  21, 1858;  ra-iasaed  Jidyl9, 
1860;  re-ra-isBued  December  13, 1869. 

Cfadm — Giving  the  rake  the  two  described  regnlarly  succeeding  axial  movements  over  and  across  the  plat- 
9am  of  said  machine,  that  Is  to  si^,  an  elevated  curvilinear  movement  fh>m  rear  to  front  over  said  platform, 
and  a  horinmtal  movement  firom  front  to  rear  upon  or  near  to  said  platform,  by  the  means  described. 

%,  Pau  roft  Btapobatino  Gahx  Joxgi;  D.  M.  Oook,  Mansfield,  Ohio;  patented  Jnne  32, 1868;  re-lssned  D»> 
eember  20, 1869. 

Clafan — ^Ist,  The  eombiaatlon  with  a  flre  fVimaee  of  a  sugar  evaporating  pan,  when  said  pan  Is  eon- 
ilracted  and  arranged  so  as  to  allow  of  a  contlnuoua  drculatlon  of  the  syrup  in  an  indirect  course  over  its 
tortea,  during  the  process  of  boiling.  2d,  Bo  arranging  the  pan  on  tlie  sur&ce,  that  a  portion  of  Its  bottom 
mrihee  near  each  side  shall  not  be  exposed  to  the  direct  heat  of  the  fnroac*',  and  thus  while  the  intermediate 
■Brface  of  the  bottom  of  the  pan  is  intensely  heated,  the  other  portloiiti  remsin  comparatively  cool.  3d,  Re- 
tanUng  the  escape  of  the  syrup,  or  fiuilitating  Its  escape,  either  by  giving  the  pan  a  vibrating  motion,  or  a 
(tester  or  lees  inclination.  4tb,  An  evaporating  apparatus  which  allows  of  a  circulation  of  the  steam  of 
■yrup,  bolls  ft  at  the  centre  of  the  pan  and  cools  It  at  the  sides  of  the  some,  and  affords  fSicilltles  for  regulating 
the  flow  of  the  steam,  as  set  forth. 

7.  Btof-oocu;  £rsstas  Stebbins,  Chioopee,  MaatschusettB;  patented  April  19, 1869 ;  re-issued  December  2QL 

1860. 

Claim— 1st,  The  arrangement  and  eonbinatton  of  the  collar,  flexible  waiihfr,  niid  washer,  as  described. 
Sd,  The  chambered  squars  nut  or  valve,  when  Its  seat  is  formed  in  tlie  body  of  the  cock,  in  the  manner  d»> 
scribed* 

8.  HACSoni  fOft  Spumiro  I&w-wood;  Wm.  L  Williams,  Oty  of  New  York ;  patented  April  19, 1869 ;  re- 

issued December  20, 1869. 

CUdm— 1st,  Feeding  the  wood  to  be  split  by  the  endless  chain,  so  anranfrnl  that  the  chain  ean  n«elve  a 
literal  movement,  for  the  purposes  specified.  2d,  In  combination  with  tlie  cudl.sii  uli.iin  to  fbed  the  wond,  as 
afijiesald,  I  dafm  the  rollers  fbr  permitting  a  lateral  movement  and  taking  up  any  slack.  Sd,  The  yielding 
pawls,  in  combination  with  the  neding  chains,  for  permitting  backward  movement  to  the  wood  as  the  knife 
eatoB  the  same,  thereby  preventing  the  wedging  of  the  wood  or  Injury  to  the  parts.  4th,  The  spurs,  to  give 
lateral  motion  to  the  chain,  in  combination  with  the  arms  and  yielding  coun«-xlon  to  the  rods,  ss  dencribed. 
6th,  The  yielding  end  pieces  to  regulate  the  delivery  and  sustain  the  wood  whilo  being  split,  and  prevent  the 
■saie  tdllng  over  before  being  separated  by  the  second  cut. 

8.  8aufo»  tenffs;  James  Draper,  Hudson  Cll^,  New  Jersey,  Asrignor  to  self  and  8.  B.  Doughty,  Assignors 
to  selves,  James  Brown,  and  WUllam  King,  City  of  New  lork;  patented  October  4, 1869;  re-lssned 
December  27,  I860. 

Oslm— The  manufhctors  of  skeleton  sklrt%  in  which  tba  hoops  are  fostciisd  between  lepnately  wovm 
YoL.  ZXX1X.^Thibd  SiRiBB^— No.  3«— Mabch,  I860.  10 
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part«  of  the  tapoft,  M  described,  when  the  parts  are  woyen  togi>ther  aa  aingle  tapes  betveoi  the  boopa,  aod 
iHf|)arately  aa  diHtiuct  tapes  at  the  pc>int8  where  the  hoo|)a  are  received. 

10.  Tadlk  Caster;  R.  Gleamn  &  8<>na,  AMigueea  of  R.  QleaaoOi  Jr.,  Dorchester,  Sfaai.;  patented  Mardi  8, 

1859;  re-imned  December  27, 1859. 

Claim — l8t,  The  coml)inAtion  of  the  canter  and  egfr-Htand.  2d,  The  oombinatloa  of  the  caster  and  belL 
3d,  The  combination  of  the  caatcr,  egg-stand,  and  table  bell,  as  described. 

11.  ETAPORATiyo  Apparatus;  James  McCracken, Bloomfleld, New  Jersey;  patented  Mardi IS;  1866;  n4m«d 

December  27, 1859. 

Claim — A  pan  for  containing  solutions  to  be  heated,  in  combinatlOD  with  a  Teasel  oont^ned  therelii,  the 
top  and  bottom  of  which  are  counecttMl  by  a  series  of  vertical,  or  nearly  vertical  tubea,  the  interior  of  socli 
vessels  being  connected  with  proper  pipes  for  the  supply  of  steam  and  the  escape  of  steam  or  condensed  vapor, 
constructed  in  the  manner  set  forth. 

12.  CooKiNQ  Stovu;  Giles  F.  Fillcy,  St.  Louis,  Missouri;  patented  June  14, 1853;  re>issued  Dec  27, 1869. 

Claim — 1st,  The  flaring  enlargpment  of  the  side  flues,  c  c  and  d  d,  from  the  space  above  the  oven  to  the 
flue  space,  i,  which  extends  under  the  entire  front  end  of  the  oven— «nd  also  tlie  flaring  enlargement  of  the 
central  flues  of  F  and  of  O,  from  the  flue  space,  s.  to  the  upper  end,  O,  for  the  purpose  of  incresHing  the  draft 
of  the  stove,  as  set  forth.  2d,  Se(>arating  the  fh)nt  of  the  oven  from  the  front  plate  of  the  stove,  and  also 
from  the  h>>arth  plate,  and  from  the  back  plate  of  the  Are  chamber,  by  means  of  the  flue  a^iaoe,  h,  which  com- 
municates freely  with  the  flue  space,  e,  and  is  closed  at  all  other  points — the  said  arrangement  enabling  the 
flue  space,  H,  toarrest  the  great  anionnt  of  heat  that  will  be  radiated  from  the  back  plate  of  the  fire  chaml>er, 
and  condact  tho  same  (by  means  of  the  circulation  which  it  will  creat*)  in  said  flue  space,)  into  the  flue  spacer 
X,  for  the  purpose  of  producing  the  beneficial  results  herein  particularly  set  forth. 

DUIGM. 

1.  Teasb-marx  ;  0.  T.  Bragg  and  M.  Burrows,  St.  Louis,  Missouri ;  dated  December  90, 1850. 

2.  Tradb-mark  pok  Soap-aozkb;  Thomas  and  Samuel  Linooln,  Providence,  Bhode  Island;  dated  December 

20, 1859. 

8.  Floor  Oilcloths,  Cakpets,  Ac;  Jeremiah  Meyer,  City  of  New  York,  Asaignor  to  Alden  Sampson,  Man- 
chester, Maine;  dated  December  2U,  1859. 

4.  Carpets,  Ac.  (2  cases) ;  £.  J.  Ney,  Assignor  to  the  Lowell  Manu&ctoring  Company,  Lowell,  Massachiisett«; 

dated  December  20, 1859. 

5.  Parlor  STotbs;  Garrettson  Smith  aod  Henry  Brown,  Assignors  to  J.  O.  Abbott,  Phila4elphla,  Penna.; 

dated  December  20, 1859. 

0.  Carpet  Patterns  (5  cases);  II.  G.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford  Carpet  Com- 
pany, liartford,  Couuecticut;  dated  December  20, 1869. 
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Purification  of  Paraffine  or  Solid  Portable  Illuminating  Ga».* 

Since  the  discovery,  by  Reichenbach,  of  the  existence  of  the  curious 
hydro-carbon  "paraffine"  in  tar,  much  chemical  attention  has  been 
directed  towards  the  effective  utilization  of  its  peculiarly  valuable 
properties.  Up  to  the  present  time  little  has  been  done  with  it,  and 
the  crude  material,  as  produced  in  the  distillatory  processes  for  the 
product  of  oils  and  fats,  accumulates  in  many  cases  as  a  useless  in- 
cumbrance in  the  works  of  manufacturing  chemists.  Originally  de* 
tected  in  the  tar  of  beech  wood,  it  is  now  made  in  large  quantities 
from  peat,  and  more  recently  still,  from  that  wonderful  debateable 
mineral,  "boghead  coal,"  peculiar  to  a  certain  district  of  Scotland. 
It  is  a  white,  crystalline,  solid,  volatile  substance,  bearing  a  strong 
resemblance  to  wax,  but  is  quite  tasteless,  colorless,  and  inodorous,  is 
fusible  at  about  110^,  and  resists  the  action  of  the  powerful  caustic 
acids,  whilst  alkalies  and  chlorine  fail  to  exert  the  smallest  action  on 
it.  Its  peculiar  name  is  derived  from  the  words  parum  little,  and 
affinis  akin,  to  denote  its  remarkable  chemical  indifference  or  want  of 
affinity. 

The  great  difficulty  in  the  way  of  bringing  paraffine  within  the  work- 
ing commercial  pale,  has  been  that  of  purification,  and  decoloration. 

•From  the  Loud.  Practical  Meohaaloi'  Magaslne,  Sept.»  1860. 
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Now,  however,  we  are  coming  to  important  practical  results  in  this 
way,  and  we  have  before  us  some  beautiful  samples  of  hard,  brilliant, 
white,  and  sweet^paraffine.  It  resembles  spermaceti  in  its  silky  feel- 
ing and  physical  structure,  but  at  the  same  time  presents  a  waxy  ap- 
pearance, gives  a  powerful  clear  flame  without  soot,  melts  into  a  color* 
less  oil,  and  it  may  be  properly  considered  as  a  solid  portable  illumi- 
nating gas.  It  holds  a  successful  competition  with  wax  and  sperm,  on 
account  of  the  great  uniformity  of  its  combustion,  high  illuminating 
power,  and  beautiful  appearance,  melting  at  a  temperature  of  29® 
above  that  previously  made.  This  is  the  patented  product  of  a  process 
lately  invented  by  Dr.  C.  M.  Kernot,  of  Gloucester  House,  West 
Cowes,  Isle  of  Wight.  In  his  process  Dr.  Kernot  boils  the  crude  paraf- 
fine  in  water  or  steam,  so  as  to  free  it  as  much  as  possible  from  its 
oil,  and  render  it  inodorous  and  hard.  He  discards  acids  altogether, 
and  taking  advantage  of  the  fact,  that  the  tar  with  which  the  crude 
paraffine  is  mixed,  melts  at  a  higher  temperature  than  the  paraffine 
itself,  he  heats  the  raw  material  to  the  temperature  just  sufficient  to 
disengage  the  two  constituents,  and  he  then  filters  it,  when  the  pure 
paraffine  passes  through  the  filtering  medium^  and  the  tar,  with  any 
other  impurities,  is  left  on  the  filter. 

The  melting  is  performed  in  a  pan  heated  with  steam  tubes,  and 
fitted  with  a  movable  perforated  bottom,  on  which  is  placed  a  layer 
of  felt  as  a  filter.  As  paraffine  melts  at  about  110®  or  112®,  the  heat 
is  raised  to  130®,  taking  care  not  to  reach  180®,  the  melting  heat  of  tar. 

When  it  is  necessary  to  decolorize  any  oil  which  may  be  left  in  the 
paraffine,  and  cannot  be  taken  out  by  hydrostatic  pressure,  or  by  cen- 
trifugal apparatus,  the  inventor  uses  chloro-chromic  acid,  or  chloro- 
chromic  acid  gas,  agitating  the  acid  and  paraffine  together,  in  a  "com- 
pound opposite  rotator,"  at  a  temperature  of  from  110®  to  200®.  After 
this,  the  mass  is  washed  with  warm  water  to  get  rid  of  the  coloring 
matter  and  acid,  and  it  is  then  re-melted,  adding  from  ten  to  twenty 
percent,  of  any  light,  easily  evaporating  fluid,such  as  fusel  oil,  benzole, 
photogen,  or  alcohol.  The  paraffine  is  finally  cast  in  moulds  for  treat- 
ment in  the  hydrostatic  press. 

The  product  is  really  very  fine,  and  as  the  process  is  so  simple,  it  is 
probable  that  it  will  come  into  general  use.  It  has  the  same  per  cent- 
age  and  composition  as  defiant  gas,  hence  its  great  utility  in  the 
manufacture  of  candles ;  and  it  burns  superior  to  spermaceti  or  wax, 
and  mixed  with  either,  or  with  the  solid  fat  acids,  it  is  destined  to  be- 
come an  important  branch  of  industry.  The  firm,  in  whose  hands  the 
manufacture  of  the  new  article  now  is,  are  making  from  three  to  six 
tons  of  it  per  weeL 

Vegetable  Leathers.* 

The  3fechantc8^  Magazine  gives  the  following  account  of  what  is 
being  done  in  this  direction  : — 

'^Having  seen  some  specimens  of  these  leathers,  as  well  as  various 
articles  of  utility  manufactured  therewith,  we  have  been  induced  to 
pay  the  extensive  works  of  Messrs.  Spill  and  Co.,  the  eminent  Gov- 

*  from  tlw  Joamal  of  the  Society  of  Arts,  Mo.  846. 
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eminent  contractors  on  Stepney-green,  a  visit,  in  order  to  cnll  suffi- 
cient to  place  upon  record  the  present  position  of  artificial  as  a  sub- 
stitute for  real  leather.  The  face  and  general  character  of  the  vegetable 
leather  resembles  the  natural  product  so  closely  that  it  is  only  by  actual 
examination  that  the  diiference  can  be  determined.  This  is  more  par- 
ticularly the  case  in  that  description  which  is  made  for  book-binding, 
the  covering  of  library  tables,  and  like  purposes.  Amongst  other  advan- 
tages it  possesses  over  leather  proper,  may  be  mentioned,  that,  however 
thin  the  imitation  is,  it  will  not  tear  without  considerable  force  is  exer- 
cised, that  it  resists  all  damp,  and  that  moisture  may  be  left  upon  it  for 
any  period  without  injury,  consequently,  it  does  not  sodden  or  cockle, 
is  always  dry,  and  its  polish  is  rather  increased  than  diminished  by 
friction.  Add  to  these  facts  that  any  attempt  to  scratch  or  raise  its  sur- 
face with  the  nail,  or  by  contact  with  any  ordinary  substance,  will  not 
abrade  it,  and  enough  will  have  been  said  to  justify  its  entering  the  list 
against  an  article  of  daily  use,  which  has  of  late  years  been  deemed  far 
from  sufficient  for  the  demand,  and  has  consequently  risen  in  price  to 
the  manifest  loss  and  injury  of  every  class  of  the  community.  We 
believe  that  the  largest  entire  piece  of  real  leather  that  can  be  cut  from 
a  bullock's  hide  is  not  more  than  seven  feet  by  five,  and  this  includes 
the  stomach  and  other  inferior  parts.  Vegetable  leather,  on  the  con- 
trary, is  now  produced  50  yards  in  length  and  IJ  yards  wide,  every 
portion  being  of  equal  and  of  any  required  thickness,  and  the  smallest 
portion  is  convertible.  We  were  agreeably  disappointed,  howeyer,  to 
find  that,  instead  of  vegetable  leather  being  a  discovery  requiring  the 
aid  of  ourselves  and  contemporaries,  it  was,  although  so  young,  an  ac- 
tive agent  in  the  fabrication  of  numerous  articles  in  daily  requirement, 
and  that  it  had  already  become  the  subject  of  large — ^indeed,  we  may 
say  enormous — contracts.  Caoutchouc  and  naphtha  are  used  in  its  manu- 
facture, but,  by  a  process  known  to  the  senior  of  the  firm,  who  is  him- 
self an  accomplished  chemist,  all  odor  is  removed  from  the  naphtha,  and 
the  smell  of  the  vegetable  leather  is  rendered  thereby  less  in  strength, 
if  anything,  than  that  of  leather.  The  principal  objects  to  which  it  is  at 
present  applied,  although  it  is  obvious  it  will  take  a  wider  range  of  use- 
fulness than  leather  itself,  are  carriage  and  horse  aprons,  antigropole, 
soldiers'  belts,  buckets  which  pack  flat,  harness  of  every  description, 
book-binding,  &c.  For  the  latter,  its  toughness,  washable  quality,  and 
resistance  to  stains  render  it  remarkably  fitted.  Its  thickness,  which 
may  be  carried  to  any  extent,  is  obtained  by  additional  backings  of 
linen,  &c.,  cemented  with  caoutchouc,  and  its  strength  is  somewhat 
marvellous,  while  in  the  all-important  commercial  view,  it  is  but  one- 
third  the  price  of  leather.  Many  of  the  articles  we  were  shown  pos- 
sessed the  appearance  of  much  elegance  and  finish ;  but  it  was  curious 
to  observe  that  although  most  of  these  could  be  made  without  a  stitch, 
and  within  the  factory  itself,  a  deference  to  the  feelings  of  the  work- 
men in  the  several  trades  has  been  shovm  by  the  firm,  and  the  mate- 
rial is  given  out  as  ordinary  leather  to  undergo  the  process  of  the  needle, 
which  it  submits  to  with  a  greater  facility  than  its  original  prototype. 
Perhaps  this  concession  upon  the  part  of  the  discoverers  is  both  wise 
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and  politic,  inasmuch  as  their  object  is  more  to  manufactnre  and  sup- 
ply the  article  in  the  gross  to  the  saddler,  &c.,  than  to  make  it  up  on 
their  own  premises — ^a  monopoly  which  might  become  exceedingly  for- 
midable and  injurious.  We  think  we  have  glanced,  although  hastily, 
at  the  principal  features  of  this  important  discovery,  and  said  quite  suf- 
ficient to  raise  the  curiosity  of  all  interested  in  the  advance  and  conse- 
quent cheapening  of  our  manufactures. 
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Particulars  of  the  Steamer  Matamae, 

Hull  and  machinery  built  by  G.  H.  Delamater,  New  York.  Owners, 
Mora  Bros.,  Navarro  k  Co.  Intended  service,  New  York  to  Ma- 
tanzas. 

Leogth  on  deck,  •  •  • 

*'       at  load  line,  .  • 

Breadth  of  beam,  molded,    •  •  • 

Depth  of  hold, 

**■  to  epar  deck,  •  • 

Frames— shape  "^1.;  depth,  3}  ina.;  width  of  web,  i-in.;^ 

width  of  flancheif  3^  ins.;  14  strakes  of  plates  from 
keel  to  gan«rale,  },  f ,  }-in.  thick. 
Cross  Floors — "1 18  in.  deep  X  i-io* 

Keel — depth,  9  ins.;  dimensions,  3  ins. 

Bivets — },  I,  I,    3  ins.  apart;  double  riveted. 

Draft  of  water,  •  •       (forward  and  all,) 

Tonnage,        •  •  •  870. 

Area  of  immersed  section  at  load  draft  of  13  ft.,  320  sq.ft. 

Rig,  two  masted  schooner. 

Bianiis. — Vertical  direct. 

Diameter  of  cylinder. 

Length  of  stroke,  •  • 

Maximum  pressure  of  steam, 

Cat-off— oniwtbird. 

Boixsm. — One— Tubular. 

Length  of  boiler,  .  • 

Breadth        << 

Height         "      eiclusive  of  steam  chimnej. 

Number  of  furnaces, 

Breadth  '* 

Length  of  grate  bars,  • 

Number  of  tubes,  above,  SGO^flaes  below,  3 

Internal  diameter  of  tubes,  above,    • 

Length  of  tubes,  above, 

Diameter  of  smoke  pipe,  • 

Height  **        above  gimtes, 

Pbopkllib. — 

Diameter  of  screw. 

Length  ** 

Pilch  " 

Number  of  blades,     .  •  .4. 

Remarke. — One  independent  steam,  fire,  and  bilge  pomp.    Four 
bulkheads.    Date  of  trial,  March,  I860.  (X  H.  H. 
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Aerometry.    Translated  from  the  Hydraulics  of  D^Atibumon  de 

Voisins.    By  J.  Bennbtt. 

(Continued  from  page  132.) 
SECOND  SECTION. 

In  this  section  we  shall  treat  of  the  Motion  of  Air  in  conduit  pipes. 
Combining  the  results  obtained,  with  the  principles  laid  down  in  the 
preceding  Section,  we  shall  calculate  the  effects  of  Blowing  Machines. 

CHAPTER  FIRST. 

Motion  of  Air  in  Pipes, 

616.  Resistance  of  Pipes.  Its  expression. — If  to  a  reservoir  which 
is  always  filled  with  equally  compressed  air,  we  fit  a  long  pipe  whose 
extremity  is  either  entirely  open,  or  provided  with  an  ajutage  con- 
tracting the  orifice,  the  air  will  enter  it,  will  pass  through,  and  will 
issue,  producing  a  continuous  blast. 

If  we  designate  by  H  the  height  of  the  manometer  at  the  reservoir, 
it  will  represent  the  force  (effort)  which  drives  the  air  in  the  tube.  If 
the  latter  opposes  no  resistance  to  its  motion,  it  will  still  indicate  the 
force  which  presses  the  issuing  air ;  then,  a  second  manometer,  placed 
upon  a  second  reservoir,  containing  the  outlet  pipe,  would  also  be  held 
at  the  height  H.  But  this  is  not  the  case ;  the  resistance  of  the  pipe 
destroys  a  portion  of  the  initial  force ;  and  the  second  manometer  will 
only  have  a  height  A,  a  height  smaller  than  H,  and  which  alone  pro- 
duces the  velocity  of  issue.  Thus  the  resistance  will  absorb  a  part  of 
the  first  force  equal  to  h — h;  and  this  quantity  will  thus  represent  the 
resistance. 

617.  As  with  tubes  conducting  water,  the  resistance  will  be  an 
effect  of  the  action  of  the  sides,  and  it  will  be  accordingly  increased 
with  their  length,  and  with  their  circumference  or  diameter  (184).  It 
will  also  be  in  the  inverse  ratio  of  their  section,  or  as  the  squares  of 
the  diameter ;  and  will  increase  proportionally  to  the  square  of  the 
velocity.  As  to  the  term  expressing  the  relation  between  the  resist- 
ance and  the  velocity,  taken  in  the  first  power  (107)  it  may  be  wholly 
neglected ;  according  to  Hutton's  observations,  its  effect  is  insensible 
for  velocities  of  air  from  10  to  328  feet.*  Now,  in  pipes,  the  velocity 
does  not  exceed  164  feet,  and  is  seldom  ever  below  10  feet. 

Consequently,  if  u  is  the  mean  velocity  in  a  pipe,  with  a  length  L, 
and  diameter  n,  n^  being  a  constant  co-efficient,  we  shall  have 

H — h  =  w*  — r— — n*  —  . 

618.  Equation  of  Motion, — The  motion  of  air  in  a  pipe  differs  in 
this  respect  from  that  of  water,  in  that  its  velocity  is  not  entirely  uni- 
form, but  gradually  increases  from  the  commencement  to  the  end,  in 
the  inverse  ratio  of  the  respective  pressures  from  6-|-Ato6-fH,  i 
being  the  height  of  the  barometer. 

«  Ntw  Experimentf  upon  Artillery,  Meond  part,  traaAUtioo  of  M.  T^rqnan,  pp.  US  and  IIA. 
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In  fact,  if  when  the  permanence  of  motion  is  well  established,  we 
imagine  in  the  pipe,  two  extremely  thin  cross  sections  of  equal  thick- 
ness, and  at  some  distance  apart,  there  must  pass  through  each  of 
them  the  same  mass  of  air,  and  the  same  number  of  molecules  in  the 
same  time.  In  the  lower  section,  where  the  pressure,  and  therefore  the 
density  of  the  air  is  less,  there  will  be  at  any  instant,  fewer  molecules 
than  in  the  upper ;  they  must  pass  then  more  rapidly,  and  so  much 
the  more  as  the  density  is  less. 

The  diminution  of  density,  as  well  as  that  of  pressure,  being  pro- 
portional to  the  length  of  pipe,  will  be  in  an  arithmetrical  progres- 
sion ;  the  same  will  be  the  case  for  the  increase  of  the  velocity.  Con- 
sequently, the  mean  u  will  be  at  the  middle  of  the  pipe.  The  pressure 
there  is  J^6  +  h  +  6+  ^)  =  64-Ai,  making  i  (h+  A)=sAi  at  the  ex- 
tremity, it  is  6  + A;  thus,  if  we  designate  by  v,  the  velocity  at  the  end, 
we  shall  have 

u  I  V  ::  o  +  A  :  b-\-n\OT  u^=v  -    '     . 

519.  If  the  conduit  is  terminated  by  an  ajutage,  whose  diameter  of 
orifice  is  d,  and  with  a  velocity  y  of  issuing  fluid ;  the  velocities  being 
in  the  inverse  ratio  of  the  sections,  or  the  squares  of  the  diameter,  we 

shall  have  w  =  V  — ,  or  more  exactly  v  =  — ,-,  m  being  the  co-effi- 
cient of  contraction  at  the  orifice ;  it  will  generally  be  '93  in  the  aju- 
tages of  pipes  (509).  Moreover,  and  other  things  being  equal,  v*  is 
proportional  to  A,  or  equal  to  rJ'  A,  n"  being  another  constant  multi- 
pUer.    Thus, 


^^^n- n"!^  (\±AX . 


this  value  should  be  substituted  in  the  above  equation. 

In  the  second  member,  we  shall  have  three  constant  multipliers  n', 
n",  and  m;  we  will  represent  their  product  by  n;  it  may  also  comprise 

,  ,  1  ,  variable  it  is  true,  but  within  very  narrow  limits, 
and  the  experiments  giving  n,  will  implicitly  give  its  value  for  analo- 
gous cases.    Consequently  making  n'  w"  m  i .       ,  j  =»,  we  have 

ALi^ 
H — A«sn — —. 

520.  The  second  member  expresses  only  the  resistance  of  the  sides;  but  there  b  another 
betides  this,  arising  from  the  choking  of  the  fluid  vein  in  its  passage  from  the  reservoir 
into  the  conduit:  it  operates  with  the  first  in  reducing  the  height  of  the  manometer  from 
B  to  A,  and  consequently  in  producing  h — h ;  its  expression,  which  is  (204) 

m' being  the  eo-cfllicient  at  inlet  of  the  conduit,  should  then  be  introduced  in  the  second 
nember.  But,  from  what  has  been  said  in  Noa.  65  and  204,  the  effect  of  this  contrac- 
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tion  win  be  eitremelj  tmall,  and  may  be  neglected  in  large  conduita;  moreover,  it  may 
be  implicitly  comprised  in  the  value  of  n  derived  from  eiperiment. 

621.  'J'he  height  h  is  that  of  a  manometer  to  be  placed  upon  a  reservoir  at  the  ex- 
tremity of  the  conduit,  and  is  the  same  as  that  of  the  outlet  ajutage  at  which  the  outlet 
ajutage  is  held.  But,  in  reality,  we  have  no  such  reservoir;  and  the  extreme  manometer 
is  established  directly  upon  the  conduit  itself,  quite  near  the  ajutage.  The  height  A' 
to  which  it  rises  is  less  than  A,  the  height  really  due  to  the  velocity  of  issue,  by  a 
quantity  equal  to  the  height  due  the  velocity  v  which  the  fluid  has  under  the  mano- 

meter  (208  and  213)  a  height  which  is    — - ,  or,  in  a  column  of  mercury, 

S 

2g       D        2g  D*  D  D* 

remembering  that 

▼-  >^  29  A  1^(600.) 

Thui, 

and  oonaequently, 

A' 


«t«</4' 


and  the  equation  of  motion  with  h'  will  be 

But  experimenta  to  be  ahown  hereafter,  in  which  the  term reaches  aa  high 

as  *453,  prove  that  the  formula  is  better  established,  that  is  to  say,  that  n  is  more  con- 
stant in  neglecting  than  in  preserving  thia  term,  and  consequently  in  taking  the  height 
really  given  by  the  manometer  for  A/  or  in  other  words,  for  the  generating  height  of  the 
velocity  of  issue. 

522.  Determination  of  the  Constant  Co-efficient, — ^We  now  come  to 
the  determination  of  n  in  the  equation 

H  and  h  being  the  heights  of  the  manometers  placed  npon  the  condnit, 
the  one  at  the  origin,  the  other  at  its  end  immediately  in  front  of  the 
nozzle. 

To  arrive  at  this  proper!  j,  as  well  as  to  establish  the  laws  of  resist- 
ance, I  made  a  great  number  of  experiments,  the  details  of  which  may 
be  found  in  Tomes  lil  and  IT  of  the  Annates  dee  MineSy  (1828  and 
1829.)  I  merely  refer  to  them  and  confine  myself  to  the  following 
observations : 

I  had  to  establish  at  the  mines  of  Rancid  fdepartment  of  Ari^ge,)  a  Tentilator,  which 
waa  to  carry  a  distance  of  1312  feet  the  air  which  it  received  from  a  **/roin/»c,'*a  kind  of 
blower  used  at  the  iron  worka  of  the  Pyr^ndes,  the  Alps,  &c.  This  air  was  to  be  con- 
ducted through  a  tin  pipe  '328  feet  in  diameter. 

It  was  laid  in  pieces  65  6  feet  in  length.  As  soon  as  one  of  them  was  laid,  there  was 
fitted  in  auccession  at  its  end,  n«zales  or  slightly  conical  ajutages,  whose  diameter  at 
ttke  orifice  was  •IS  ft,  aS  ft.,  -099  ft,  and  -065  ft,  and  which  nearly  always  made  with 
the  pipe  an  angle  of  136^.    Daring  the  ezperlmenti,  three  difieicDi  qnantitiea  of  water 
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were  let  into  the  **  trompe"  to  tnrare  different  velocitiee.  A  manometer,  placed  at  the 
end  of  the  condait,  quite  near  the  base,  made  known  the  elastic  force  h  of  the  air  at  its 
oatlet ;  while  another  placed  upon  the  reservoir  of  the  **tromp^*  indicated  the  force  h  at 
the  inlet  of  the  pipe. 

To  establish  the  effect  of  the  diameter  of  the  pipes,  I  made  two  small  condaits  183  ft. 
long;  one  had  a  diameter  of  -164  ft.,  and  the  other  ^077  ft. 

From  among  orer  one  thousand  experiments  made  conjointly  by  myself  and  M.  Marot, 
Engineer,  three  hundred  and  twenty-five  reported  in  the  **Anfkale»  des  MineSt'*  served 
for  the  determination  of  the  co-efficient 


I  give  in  the  following  tables  the  results  of  a  portion  of  them : 


Conduit  of  -328  feet  diameter. 

Length 

Nozsle  of  •164  ft.  diameter,    i 

Noxzle  of  •098  ft.  diameter. 

of  the 
conduit. 

Manometer 

Derived 

Co-effldeBt 

Manometer 

Derived 
Go-eflldent. 

At  Origin. 

At  Bztremit7. 

AtOriglB. 

At  Sztnmitj. 

It. 

ft. 

ft. 

ft. 

ft. 

330-06 

•0633 

•0249 

•0247 

•1093 

•0889 

•0885 

394*03 

-0785 

•0249 

•0248 

•1049 

•0830 

•0272 

457-68 

•0741 

•0249 

-0826 

•1125 

•0889 

•0235 

5M*78 

•0590 

•0177 

-0233 

-0932 

-0725 

•0220 

689-58 

•0593 

•0164 

•0233 

-0784 

•0607 

•0200 

654-54 

•0741 

•0193 

-0227 

•1066 

-0784 

•0223 

780-19 

•0735 

•0819 

•0193 

•1108 

•0784 

•0233 

784-68 

•0830 

•0206 

-0208 

•1138 

•0814 

•0306 

849-68 

•0902 

•0206 

•0208 

•1197 

•0837 

-0206 

917-70 

•0938 

•0193 

•0218 

•1813 

•0800 

•0328 

984*U 

•0918 

•0177 

•0233 

•1197 

•0784 

•0217 

1056-28 

•1003 

-0127 

•0208 

•1315 

•0859 

•0204 

1129-50 

•1007 

•0164 

•0239 

•1308 

•0830 

•0204 

1803*80 

•1345 

•0196 

•0254 

•1761 

•1049 

•0288 

1870-10 

•1404 

•0193 

•0258 

•1315 

•0784 

•0216 

] 

^ean, 

•0228 

Mc 

lan. 

•0225 

Pipe  of  •I 64  ft.  diameter. 

Pipe  of  -077  ft.  diameter. 

Nozzle  of  -098  ft. 

Nozzle  of -065  ft. 

Length 

of 
Pipe. 

Manometer 

A 

Derived 
Co-effi- 
cient. 

Length 

of 

Pipe. 

Manometer 

Derived 
Co-effi- 
cient. 

At         At  Ex- 
Origin,     tremity. 

At 

Origin. 

At  Ex- 
tremity. 

ft. 

30-66 

63-96 

99-38 

131-88 

164-16 

188-13 

ft. 
•1814 
•1302 
•1256 
•1214 
•1154 
•1332 

ft. 

•1102 
•1036 
•0889 
•0839 
•0705 
•0787 

•0244 
•0242 
-0206 
-0238 
-0248 
-0226 

ft. 

29*  19 

57-66 

82-36 

106-99 

131-88 

165-80 

ft. 
-177 
-193 
•185 
•200 
•165 
•167 

ft. 
•0295 
•0198 
-0128 
•0113 
•0066 
'0087 

•0252 
•0223 
•0238 
•0227 
•0266 
•0362 

Mean,        .        .        .      -0254   | 

Mean, 

•0247 

A  peculiar  circumstance  seems  to  have  caused  the  small  co-efficients  upon  the  great 
conduit,  especially  at  its  middle  part.  The  mean  co-efficient,  with  a  nozzle  of  •131  feet 
wtt  -088 ;  and  •08 1  with  that  of  •065  ft.  Upon  the  conduit  of  -164  ft.  with  such  a  nozzle 
it  WM  raised  to  -0848. 

The  aggregate  of  all  our  observations  gives  as  a  mean  term,  n^-0838. 
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523.  Pressure  at  the  Extremity  of  Conduit. — ^We  shall  thus  haye 

H — h  =  -0238 :  whence 


42-02 


hd' 


-  H  d* 

Jl  = KB . 

1+.0238—     L4  42^, 
D«  d* 

I  have  compared  the  values  of  h  given  by  this  formula,  with  those 
of  more  than  three  hundred  observations,  and  the  results  of  calculation 
have  followed  those  of  experiments  in  all  their  variations,  high  and 
low,  whatever  the  given  quantities  of  motive  water,  whatever  the  con- 
duits and  ajutages  employed;  when  the  section  of  the  latter  was  '73 
of  that  of  the  former,  as  well  as  when  it  was  but  '04.  Thus,  our  for- 
mula, though  not  strictly  correct  in  theory,  has  the  full  sanction  of 
experiment,  at  least  between  the  limits  of  our  applications,  which  will 
be  found  to  lie  within  the  limits  of  practice. 

524.  Expression  of  Discharge. — Putting  the  above  value  of  A  in  the 
expression  of  discharge  (509),  we  have  ^ 


-<'"=' JjTaJ 


HD' 


D* 


or 


The  air  is  here  at  the  pressure  b+K,  and  we  may  reduce  it  to  the 
volume  it  would  have  under  the  barometric  pressure  of  2*493  ft.,  by 
multiplying  by  the  ratio  between  these  two  pressures ;  taking,  for  5+ A 
and  T,  the  mean  values  2*559  flu,  and  1*048  in  No.  511,  we  have  simply 


i-408oJ 


HD* 


L  +  425! 


525.  Discharge  of  Pipes  entirely  open. — From  the  manner  in  which 
our  formula  of  discharge  has  been  established,  it  would  seem  to  be  in- 
applicable to  conduits  entirely  open  at  their  extremity,  or  to  those  whose 
ef9ux  is  not  considerably  contracted  by  an  ajutage,  and  where  we  have 
(2  =  n.  But  experiment  indicates  that  here  also  their  application  may 
be  made  without  notable  error.  Still,  as  there  is  no  contraction  at  the 
outlet,  the  co-efficient  m  ("■'93)  placed  in  the  numerical  multiplier  of 
the  discharge,  should  be  taken  away;  and  the  multiplier  will  then  be 
6597  instead  of  6135.  Let  us  compare  now  the  results  of  the  formula 
with  those  of  an  experiment  made  by  M.  Girard. 

This  engineer  made  use  of  a  gasometer  employed  for  lighting  one 
of  the  hospitals  of  Paris,  to  ascertain  the  discharge  of  a  pipe,  whose 
length  was  gradually  increased,  the  pressure  in  the  gasometer  being 
constant :  it  was  at  '008162  feet  estimated  in  a  column  of  mercury. 
The  pipe  was  made  of  gun-barrels  fitted  end  to  end,  and  was  *0518  ft. 
in  diameter ;  at  the  time  of  the  experiments  the  temperature  was  62*0^ 
and  the  barometer  indicated  nearly  2*486  ft.    The  observed  discharge 
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was  less  than  the  calculated  in  the  ratio  of  551  to  557  or  of  989  to 
1000,  as  may  be  seen  in  the  following  table. 


Length  of  Pipe. 

Discharge  in  I 

^  according  to 

Observation. 

The  Formula, 
cubic  feet. 

feet 

cubic  feet. 

21*68 

*05085 

•04906 

123-29 

•02023 

•02136 

166-43 

•01737 

*0l74l 

278-99 

•01444 

•01426 

857*66 

•01165 

•01260 

416*18 

•01084 

•01168 

422*46 

•01077 

•01162 

Mean, 

•01946 

•01967 

Thus  these  experiments  would  lower  the  co-efficient  6597  to  6525, 
and  we  haye  for  open  pipes, 


Q=6o25 


I. 


I 


HD' 


\b-\-h  \L4-42  D* 

In  such  a  conduit,  the  air  issues  nearly  under  the  pressure  5,  and 
I  =  o:  at  the  inlet  the  pressure  is  6  +  H ;  but  H  is  generally  small,  and 
without  error  we  may  make  J  +  J  h,  and  even  J  +  H  equal  to  2*493 
feet.    Thus, 


Q«4281 


4: 


HD= 


'L  +  42  d' 

526.  ComparUon  of  the  Discharge  of  Air  and  of  Water. — Let  us 
compare  the  expression  of  the  discharge  Q  in  air,  with  that  giving  the 
discharge  q'  in  water,  the  pressure,  the  length,  and  the  diameter  of 
the  pipe  remaining  the  same. 

The  discharge  in  great  velocities  is  (189), 


Q'- 37-548 


4 


'l  +  36  J> 

h'  being  the  height  of  the  column  of  water,  measuring  the  charge  upon 
the  pipe.  Expressing  h'  in  column  of  mercury,  we  have  h'»13*6  h, 
and  consequently 


Q'  =  138-47    1-5^. 
\l  +  86d 


Thus,  very  nearly 

Q' :  Q  :  :  138-47  :  4321 :  :  1  :  30-55; 
In  other  words,  under  the  same  charge,  the  same  conduit  will  discharge 
a  volume  of  air  30-55  times  greater  than  the  volume  of  water. 

According  to  the  principle  laid  down  in  No.  512,  the  two  discharges 
must  be  in  the  inverse  ratio  of  the  square  root  of  the  respective  densi- 
ties of  the  two  fluids,  and  consequently  (496)  as  1  to 


J 


1919-5 


or  as  1  to  48-81 


or,  unce  h  +  h  =  2-498,  aqd  T  =  1-848,  as  1  is  to  37-71. 
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627.  Discharge  for  any  (}a%, — According  to  this  principle^  p  being 
the  specific  weight  of  any  gas  compared  with  atmospheric  air,  we  shall 
have  the  volume  of  gas  discharged  by  a  pipe,  by  dividing  the  above 
values  of  Q  (525  and  526)  by  \/g. 

528.  Beaistance  of  Bends. — The  curves  of  conduits  when  they  are 
sharp  and  abrupt,  considerably  increase  the  resistance  to  motion :  thus 
in  my  numerous  experiments  on  bent  pipes,  seven  angles  of  45^  have 
reduced  the  discharge  by  one  quarter. 

In  these  experiments  I  have  seen  the  resistance  increaaedy  the  aame  as  for  pipea  con- 
veying water,  sensibly  as  the  square  of  the  velocity,  and  very  nearly  as  the  square  of  the 
sines  of  the  angles.  But  to  my  great  surprise,  it  did  not  increase  proportionally  to  the 
number  of  angles;  bdyond  a  certain  number  it  diminished;  thus  15  angles  reduced  the 
discharge  less  than  7  of  the  same  size.  This  phenomenon,  and  som«  other  circumstances, 
have  rendered  fruitless  my  attempts  to  establish  even  approximately,  an  ezpreaaion  for 
the  resistance  of  bends. 

In  practice,  we  avoid  their  bad  effect  by  well-rounding  such  as  we  are  compelled  to  make. 

529.  As  to  contractions  which  may  accidentally  occur,  their  resistance  aa  in  water  pipes 
(200)  is  expressed  by 


Am* 


«  being  the  contracted  section. 

530.  Examples. — A  pipe  *051805  feet  in  diameter,  and  415*29  feet  in  length,  is  fitted 
to  a  gasometer  filled  with  carburetted  hydrogen  ;  the  height  of  the  water  manometer 
placed  upon  the  gasometer  is  *  11099  feet ;  required  the  discharge  per  second. 

•11099 
We  have  d  s  •051806  feet,  l  =  415*29  feet,  h  a    ,^^    ■b'0081612  hei,  and 


ji^'559,  and  consequently, 

^/^569 


4 


•0081612  ('•051805> 


18-6 


-»K)  16285  cnbic  feet. 


1 4 15*294-42  X -05 1806 

Experiment  gave  *0I48d. 

I  give  below,  the  results  of  four  other  operations  made  on  the  same  conduit.    In  the 
Aggregate,  they  do  not  differ  but  a  hundreidth  from  those  of  the  formula. 


Discharge  according  to 

Length  of  Conduit 

^.^■*— ^^^^.^'x^-^^i  "    ^^ 

experiment.    Formula. 

feet. 

12309 

•02747 

•02793 

186*43 

•02313 

•02274 

268*99 

•03092 

•02816 

357*66 

•01945 

•02489 

631.  There  is  a  conduit  1066  feet  long,  and  *39  feet  diameter ;  it  is  fitted  to  a  reservoir 
upon  which  a  mercury  manometer  stands  at  ^1804  feet.  What  diameter  must  be  given 
to  the  nozzle  to  discharge  3*88  cubic  feet  per  second  1 


The  equation  q:s 


—4030   I 


being  raised  to  the  square  and  transposed,  becomes  d^ 
or  with  the  numerical  quantities  above  given 


42g*D« 


(4030)*  ED*— Lq«' 


42  (3*88)«  (•39)» 


4030>  C'1B04)  (•39/— 1066  (3*88)< 
■nd  extracting  the  fourth  root,  dsa  -1531  feet. 

(To  be  Continued.) 
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On  the  Manufacture  of  Malleable  Iron  and  Steel.* 
By  Mr.  Hbnry  Bessemer. 

[Piper  iMd  Iwlbre  the  laetitatioD  of  GIvU  Xnsloeen^  Uaj  24, 1859.] 

Attention  was  directed,  in  the  early  part  of  the  Paper,  to  the  ordi- 
nary  mode  of  manufacturing  iron  by  the  puddling  process ;  in  the 
coarse  of  which  the  iron,  after  it  '*  came  to  nature,"  was  gathered  into 
halls,  and  was  then  removed,  as  quickly  as  possible,  to  the  squeezer, 
where  much  of  the  fluid  scoria,  with  other  mechanically  mixed  impu- 
rities, was  driven  out,  leaving  a  mass  or  billet  of  iron  composed  of 
thousands  of  separate  fragments  of  metal,  the  entire  surface  of  every 
one  of  which  was  more  or  less  coated  with  dry  oxide,  or  fluid  silicate 
of  the  oxide  of  iron.  The  great  pressure  exerted  by  the  squeezer  suf- 
ficed to  so  far  remove  the  fluid  coating  of  the  contiguous  particles,  as 
to  bring  their  surfaces  into  actual  contact,  and  consequently  to  effect 
a  union  at  snch  parts.  But  the  whole  of  the  matter  thus  displaced 
could  not  find  its  way  between  the  interstices  of  the  mass,  and  there- 
fore it  became  locked  in  its  numerous  cavities,  producing  points  of 
weakness  and  separation  in  the  metal.  No  amount  of  after  working 
or  rolling  could  wholly  displace  the  portions  of  cinder,  dry  oxide  of 
iron,  and  of  sand,  which  thus  became  mixed  up  with  and  were  diffused 
throughout  the  mass,  causing  flaws  and  cracks  in  the  iron,  all  more 
or  less  objectionable. 

Now,  if  these  imperfections  were  the  natural  and  inevitable  conse- 
quences of  the  conditions  under  which  malleable  iron  was  at  present 
produced,  it  followed  that  defects  of  a  similar  character  must  also  of 
necessity  exist  in  steel  produced  by  the  puddling  process.  The  granu- 
lar condition  of  the  metal,  and  its  exposure  to  heat  and  oxygen,  could 
not  fail,  in  both  cases,  to  oxidize  the  entire  surfaces  of  the  numerous 
molecules  to  be  united  into  one  mass ;  the  admixture  of  scoria  and 
other  matters  from  the  furnace,  was  equally  certain  to  result;  and  also 
the  difficulty  of  bringing  each  particle  of  the  metal  to  the  same  degree 
of  decarbonization  and  refinement  existed  as  in  the  making  of  iron, 
with  the  additional  inconvenience  arising  from  some  portions  of  the 
metal  becoming  entirely  decarbonized,  and  being  converted  into  soft 
malleable  iron. 

Iron  thus  presented  a  most  unfavorable  contrast  with  the  other  mal- 
leable metals,  all  of  which  were  free  from  sand  or  scoria;  they  had  no 
hard  and  soft  parts,  and  required  no  welding  together  of  separate 
molecules,  but  they  were  perfectly  homogeneous  and  free  from  all  me- 
chanical admixture  with  foreign  substances.  Gold,  silver,  copper,  zinc, 
tin,  and  lead,  owed  this  valuable  exemption  from  the  defects  univer- 
Bally  found  in  puddled  iron,  simply  to  the  fact  that  they  were  purified 
and  refined  in  a  fluid  state,  and,  while  still  fluid,  were  formed  into 
ingots,  whereby  the  cohesion  of  every  particle  in  the  mass  was  insured. 
If,  then,  the  refining  of  other  malleable  metals,  while  in  a  fluid  state, 
and  their  formation  into  cast  ingots,  rendered  all  such  metals  more 
Bound  and  homogeneous  than  iron,  while  it  did  not  lessen  their  extreme 
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ductility,  why  should  iron  for  ever  remain  an  exception  to  the  general 
rule  ?  It  might  be  truly  answered  that  hitherto  the  excessively  high 
temperature  required  to  fuse  and  to  maintain  pure  iron  in  a  fluid  state, 
had  interposed  an  insuperable  barrier,  for  the  highest  heat  of  the  fur- 
naces only  sufficed  to  show  that  fluidity  was  a  possible  condition  of  that 
metal. 

It  need  not,  therefore,  be  a  matter  of  surprise  that  when  Mr.  Bes- 
semer first  proposed  to  convert  crude  pig  iron  into  malleable  iron, 
while  in  a  fluid  state,  and  to  retain  the  fluidity  of  the  metal  for  a  suffi- 
cient time  to  admit  of  its  being  cast  into  moulds  without  the  employ- 
ment of  any  fuel  in  the  process,  his  proposition  was  looked  upon  by 
many  as  a  chimera,  or  as  the  mere  day-dream  of  an  enthusiast ;  but 
it  was,  nevertheless,  fully  recognised  and  supported  by  many  of  the 
scientific  men  of  the  day.  The  same  deep  conviction  of  the  truth  on 
which  the  new  process  was  based,  and  which  led  Mr.  Bessemer  to  bring 
it  before  the  British  Association  in  1856,  had  since  determined  him 
(in  spite  of  the  opinions  then  pronounced  against  the  process)  to  pur- 
sue one  undeviating  course  until  the  present  time,  and  to  remain  silent 
for  years  under  the  expressed  doubts  of  those  who  predicted  its  fail- 
ure, rather  than  again  bring  forward  the  invention  until  it  had  been 
practically  and  commercially  worked,  and  there  had  been  produced  by 
it  both  iron  and  steel  of  a  quality  which  could  not  be  surpassed  by 
any  iron  or  steel  made  by  the  tedious  and  expensive  processes  now  in 
general  use. 

The  want  of  success  which  attended  some  of  the  early  experiments 
was  erroneously  attributed  by  some  persons  to  the  ^^  burning  "  of  the 
metal,  and  by  others  to  the  absence  of  cinder,  and  to  the  crystalline 
condition  of  cast  metal.  It  was  almost  needless  to  say,  that  neither 
of  the  causes  assigned  had  any  thing  to  do  with  the  failure  of  the  pro- 
cess in  those  cases  where  failure  had  occurred.  Chemical  investiga- 
tion soon  pointed  out  the  real  source  of  difficulty.  It  was  found  that 
although  the  metal  could  be  wholly  decarbonized,  and  the  silicum  be 
removed,  the  quantity  of  sulphur  and  of  phosphorus  was  but  little 
affected ;  and,  as  different  samples  were  carefully  analyzed,  it  was 
ascertained  that  red  shortness  was  always  produced  by  sulphur  when 
present  to  the  extent  of  1-lOth  per  cent.,  and  that  cold  shortness 
resulted  from  the  presence  of  a  like  quantity  of  phosphorus ;  it  there- 
fore became  necessary  to  remove  those  substances.  Steam  and  pure 
hydrogen  gas  were  tried  with  more  or  less  success  in  the  removal  of 
sulphur,  and  various  fluxes  composed  chiefly  of  silicates  of  the  oxide 
of  iron  and  manganese,  were  brought  in  contact  with  the  fluid  metal 
during  the  process,  and  the  quantity  of  phosphorus  was  thereby  re- 
duced. Thus  many  months  were  consumed  in  laborious  and  expensive 
experiments;  consecutive  steps  in  advance  were  made,  and  many  valu- 
able faicts  were  elicited.  The  successful  working  of  some  of  the  higher 
qualities  of  pig  iron  caused  a  total  change  in  the  process,  to  which  the 
efforts  of  Messrs.  Bessemer  and  Longsdon  were  directed.  It  was  deter- 
mined to  import  some  of  the  best  Swedish  pig  iron,  from  which  steel 
of  excellent  quality  was  made,  and  tried  for  almost  all  the  uses  for 
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wluch  steel  of  the  highest  class  was  employed.  It  was  then  decidecl 
to  discontinney  for  a  time,  all  farther  experiments,  and  to  erect  steel 
works  at  She£Seldfor  the  express  purpose  of  fully  developing  and  work*- 
ing  the  new  process  commercially,  and  thus  to  remove  the  erroneous 
impressions  so  generally  entertained  in  reference  to  the  Bessemer  pro- 
cess. 

In  manufacturing  tool  steel,  the  highest  quality,  it  was  found  pre- 
ferable for  several  reasons  to  use  the  best  of  Swedish  pig  iron,  and, 
when  converted  into  steel  by  the  Bessemer  process,  to  pour  the  fluid 
steel  into  water,  and  afterwards  to  remelt  the  shotted  metal  in  a  cru- 
cible, as  at  present  practised  in  making  blister  steel,  whereby  the  small 
ingots  required  for  this  particular  article  were  more  perfectly  and  more 
readily  made. 

It  was  satisfactory  to  know  that  there  existed  in  this  country,  vast 
and  apparently  inexhaustible  beds  of  the  purest  ores  fitted  for  the  pro- 
cess. Of  the  hematite  alone  970,000  tons  were  raised  annually,  and 
this  quantity  might  be  doubled  or  trebled  whenever  a  demand  arose. 
It  was  from  the  hematite  pig  iron  made  at  the  Workin^on  Iron  Works, 
that  most  of  the  larger  samples  of  iron  and  steel  exhibited  were  made. 
About  1  ton  13  cwt.  of  ore,  costing  10  s.  per  ton,  would  yield  1  ton  of 
pig  metal,  with  60  per  cent,  less  lime  and  20  per  cent,  less  fuel  than 
were  generally  consumed  when  working  inferior  ores;  while  the  fur- 
naces using  this  ore  alone  yielded  from  220  to  240  tons  per  week,  in- 
stead of,  say  160  to  180  tons  per  week  when  working  with  common 
iron  stone.  The  Gleator  Moor,  the  Weardale,  and  the  Forest  of  Dean 
Iron  Works,  also  produced  an  excellent  metal  for  this  purpose. 

The  form  of  converting  vessel  which  had  been  found  most  suitable, 
somewhat  resembled  the  glass  retort  used  by  chemists  for  distillation. 
It  was  mounted  on  axes,  and  was  lined  with  '^  Ganister  "  or  road  drift, 
which  lasted  during  the  conversion  of  thirty  or  forty  charges  of  steel, 
and  was  then  quickly  and  cheaply  repaired  or  renewed.  The  vessel 
was  brought  into  an  inclined  position  to  receive  the  charge  of  crude 
iron,  during  which  time  the  tuyeres  were  above  the  surface  of  the  me- 
tal. As  soon  as  the  whole  charge  was  run  in,  the  vessel  was  moved  on 
its  axes  so  as  to  bring  the  tuyeres  below  the  level  of  the  metal,  when 
the  process  was  at  once  brought  into  full  activity,  and  twenty  small 
though  powerful  jets  of  air  sprung  upwards  through  the  fluid  mass ; 
the  air  expanding  in  volume  divided  itself  into  globules,  or  burst  vio- 
lently upwards,  carrying  with  it  a  large  quantity  of  the  fluid  metal, 
which  again  fell  back  into  the  boiling  mass  below. 

The  oxygen  of  the  air  appeared  in  this  process,  first,  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and,  at  the  same  time, 
to  oxidize  the  silicum,  producing  silicic  acid,  which,  uniting  with  the 
oxide  of  iron,  obtained  by  the  combustion  of  a  small  quantity  of  me- 
tallic iron,  thus  produced  a  fluid  silicate  of  the  oxide  of  iron  or  ^'  cin- 
der," which  was  retained  in  the  vessel,  and  assisted  in  purifying  the 
metal*  The  increase  of  temperature  which  the  metal  underwent,  and 
which  seemed  so  disproportionate  to  the  quantity  of  carbon  and  iron 
consumed,  was  doubtless  owing  to  the  favorable  circumstances  under 
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"which  combustion  took  place.  There  was  no  intercepting  material  to 
absorb  the  heat  generated  and  to  prevent  its  being  taken  np  by  the 
metal,  for  heat  was  evolved  at  thousands  of  points  distributed  through* 
out  the  fluid,  and  when  the  metal  boiled  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely  vivid 
combustion  going  on  in  every  one  of  its  numberless  ever-changing 
t^avities.  Thus,  by  the  mere  action  of  the  blast,  a  temperature  was 
attained  in  the  largest  masses  of  metal  in  ten  or  twelve  minutes,  that 
whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  decarbonization  of  the  metal  was  regulated  with 
great  accuracy  by  a  metre,  which  indicated  on  a  dial  the  number  of 
cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel  of 
any  quality  or  temper  could  be  obtained  with  the  greatest  certainty. 
As  soon  as  the  metal  had  reached  the  desired  point  (as  indicated  by 
the  dial),  the  workmen  moved  the  vessel  so  as  to  pour  out  the  fluid 
malleable  iron  or  steel  into  a  founder's  ladle,  which  was  attached  to 
the  arm  of  a  hydraulic  crane,  so  as  to  be  brought  readily  over  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom, 
the  raising  of  which,  by  a  suitable  lever,  allowed  the  fluid  metal  to 
descend  in  a  clear  vertical  stream  into  the  moulds.  When  the  first 
mould  was  filled,  the  plug  valve  was  depressed,  and  the  metal  was  pre- 
vented from  flowing  until  the  casting  ladle  was  moved  over  the  next 
mould,  when  the  raising  of  the  plug  allowed  this  to  be  filled  in  a  simi- 
lar manner,  and  so  on  until  all  the  moulds  were  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
metal  into  any  desired  form,  rendered  unnecessary  the  tedious,  expen- 
Bive,  and  uncertain  operation  of  welding  now  employed  wherever  large 
masses  were  required.  The  extreme  toughness  and  extensibility  of 
the  Bessemer  iron  was  proved  by  the  bending  of  cold  bars  of  iron,  8 
ins.  square,  under  the  hammer  into  a  close  fold,  without  the  smallest 
perceptible  rupture  of  the  metal  at  any  part ;  the  bar  being  extended 
t>n  the  outside  of  the  bend  from  12  ins.  to  IGf  ins.,  and  being  compressed 
on  the  inside  from  12  ins.  to  7^  ins.,  making  a  di&ierence  in  length  of  9| 
ins.  between  what,  before  bending,  were  the  two  parallel  sides  of  a  bar 
8  ins.  square.  An  iron  cable  consisting  of  four  strands  of  round  iron, 
1}  ins.  diameter,  was  so  closely  twisted  while  cold,  as  to  cause  the 
strands  at  the  point  of  contact  to  be  permanently  imbedded  into  each 
other.  Each  of  these  strands  had  elongated  12}  ins.  in  a  length  of  4 
ft.,  and  had  diminished  one-tenth  of  an  inch  in  diameter,  throughout 
their  whole  length.  There  were  also  exhibited  some  steel  bars,  2  ins. 
square,  and  2  ft.  6  ins.  in  length,  twisted  cold  into  a  spiral,  the  angles 
of  which  were  about  45  degrees ;  and  some  round  steel  bars,  2  ins.  in 
diameter,  bent  cold  under  the  hammer,  into  the  form  of  an  ordinary 
horse-shoe  magnet,  the  outside  of  the  bend  measuring  5  ins.  more  than 
fhe  inside. 

The  steel  and  iron  boiler  plates,  left  without  shearing  and  with  their 
ends  bent  over  cold,  also  afforded  ample  evidence  of  the  extreme  tena- 
city and  toughness  of  the  metal ;  while  the  clear  even  sorface  of  the 
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railway  axle  and  piece  of  malleable  iron  ordnance,  were  examples  of 
the  perfect  freedom  from  cracks,  flaws,  or  hard  veins,  which  formed  so 
distinguishing  a  characteristic  of  the  new  metal.  The  tensile  strength 
of  this  metal  was  not  less  remarkable,  as  the  several  samples  of  steel 
tested  in  the  proving  machine  at  Woolwich  Arsenal,  bore,  according 
to  the  reports  of  Colonel  Eardley-Wilmot,  R.  A.,  a  strain  varying  from. 
150,000  tt>8«  to  162,900  fi>s.  on  the  square  inch,  and  four  samples  of 
iron  boiler  plate,  from  68,814  fibs,  to  73,100  fibs.;  while,  according  to 
the  published  experiments  of  Mr.  W.  Fairbairn,  Staffordshire  plates, 
bore  a  mean  strain  of  45,000  fibs.,  and  Low  Moor  and  Bowling  plates, 
a  mean  of  57,120  fi>s.  per  square  inch. 

There  was  another  fact  of  great  importance  in  a  commercial  point 
of  view.  In  the  manufacture  of  plates  for  boilers  and  for  ship-build- 
ing, the  cost  of  production  increased  considerably  with  the  increase  of 
weight  in  the  plate;  for  instance,  the  Low  Moor  Iron  Company 
demanded  .£22  per  ton  for  plates  weighing  2}  cwt.  each,  but  if  the 
weight  exceeded  5  cwt.,  then  the  price  rose  from  £22  to  <£37  per  ton. 
Now,  with  cast  ingots  such  as  the  one  exhibited,  and  from  which  the 
Bample  plates  were  made,  it  was  less  troublesome,  less  expensive,  and. 
less  wasteful  of  material,  to  make  plates  weighing  from  10  to  20  cwt. 
than  to  produce  smaller  ones,  and,  indeed,  there  could  be  but  little 
doubt  that  large  plates  would  eventually  be  made  in  preference,  and 
that  those  who  wanted  small  plates  would  have  to  cut  them  from  the 
large  ones.  A  moment's  reflection  would  therefore  show  the  great 
economy  of  the  new  process,  in  this  respect ;  and,  when  it  was  remem- 
bered that  every  riveted  joint  in  a  plate  reduced  the  ultimate  strength 
of  each  100  fibs,  to  70  fibs.,  the  great  value  of  long  plates  for  girders, 
and  for  ship-building,  would  be  fully  appreciated. 

At  a  time  when  the  manufacture  of  ordnance  occupied  so  large  a 
share  of  public  attention,  it  was  interesting  briefly  to  point  out  the , 
great  facility  which  the  Bessemer  process  afforded  of  forming  masses, 
both  of  malleable  iron  and  of  steel,  of  a  size  suitable  for  the  heaviest 
ordnance,  without  any  welding  together  of  separate  slabs,  or  the  more 
costly  mode  of  building  up  the  gun  with  pieces  accurately  turned  and, 
fitted  together.  Many  attempts  had  been  made  to  produce  wrought 
iron  ordnance,  and  this  object  had  been  successfully  accomplished  in 
the  case  of  the  large  gun  produced  at  the  Mersey  forge.  But,  how- 
ever perfect  this  one  gun  might  be,  the  time  required  to  make  it,  and 
its  immense  cost,  manifestly  rendered  it  still  a  great  desideratum  to 
produce  guns  rapidly  and  cheaply  of  a  material  equal  to,  or  greater 
in  tensile  strength  than  wrought  iron,  and,  if  possible,  free  from  the 
liability  which  that  material  had  to  flaws  and  to  deterioration,  during 
its  long  exposure  to  a  welding  heat.  It  was  believed  that  the  Besse- 
mer process  supplied  this  desideratum,  as  masses  of  cast  malleable 
metal  could  be  produced  of  10  or  20  tons  in  weight  in  a  single  piece, 
and  two  or  three  such  pieces  might  be  conveniently  made  by  the  same, 
apparatus  in  one  day.  The  metal  so  made  might  be  either  soft  mal- 
leable iron  or  soft  steel.  In  order  to  prove  the  extreme  toughness  of, 
such  iron,  and  the  strain  to  which  it  might  be  subjected  without  burst- 
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ing,  several  cast  and  hararaered  cylinders  were  placed  cold  under  tlie 
8 team-hammer,  and  were  crushed  down  without  the  least  tearing  of  the 
metal,  as  was  shown  by  the  samples  exhibited.  These  cylinders  were 
drawn  from  a  round  cast  iron  ingot  of  only  2  ins.  greater  diameter  than 
the  finished  cylinder,  and  in  the  precise  way  in  which  a  gun  would  be 
treated ;  they  might,  therefore,  be  considered  as  short  sections  of  an 
ordinary  9-pounder  field-piece.  The  tensile  strength  of  the  samples, 
as  tested  at  the  Koyal  Arsenal,  was  64,566  fts.  per  sq.  in.,  while  the 
tensile  strength  of  pieces  cut  from  the  Mersey  gun  gave  a  mean  of 
50,624  lbs.  longitudinally,  and  43^339  Sbs.  across  the  grain ;  thus  show- 
ing a  mean  of  17,550  Sbs.  per  square  inch  in  favor  of  the  Bessemer 
iron. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed  with  the  simple  dif- 
ference, that  the  iron,  instead  of  running  direct  from  the  melting  fur- 
nace into  the  mould,  must  first  be  run  into  the  converting  vessel,  where 
in  ten  minutes  it  would  become  steel  or  malleable  iron,  as  was  desired, 
and  the  casting  might  then  take  place  in  the  ordinary  manner.  The 
small  piece  of  ordnance  exhibited  served  to  illustrate  this  important 
manufacture ;  and  it  was  interesting  in  consequence  of  its  being  the 
first  gun  that  was  ever  made  in  malleable  iron  without  a  weld  or  joint. 
The  importance  of  this  fact  would  be  enhanced  when  it  was  known 
that  conical  masses  of  this  pure  tough  metal,  of  from  5  to  10  tons  in 
weight,  could  be  produced  at  Woolwich  at  a  cost  not  exceeding  £6 128. 
per  ton,  inclusive  of  the  cost  of  pig  iron,  carriage,  remelting,  waste  in 
the  process,  labor,  and  engine  power.  The  conical  ingots  being  cast 
in  iron  moulds,  the  great  delay  in  moulding  in  loam  would  be  avoided; 
and  as  the  iron  moulds  employed  might  be  removed  from  the  casting 
pit  within  an  hour  after  the  metal  had  been  poured  into  them,  the  te- 
dious interval  of  thr^e  days  now  required  by  the  cast  iron  guns  before 
removal  would  be  also  avoided,  thus  immensely  increasing  the  capabi- 
lities of  the  foundry. 

If  it  was  assumed  that  these  advantages  were  about  equal  to  the 
cost  of  hammering  the  cast  ingot,  then,  by  this  process,  it  would  be 
practicable  to  produce  guns  of  any  size,  in  hammered  cast  steel,  or 
malleable  iron  ready  for  the  boring  mill,  at  about  the  same  cost  as  the 
cast  iron  guns  now  in  use ;  but  if  the  weight  of  the  guns  could  be  re- 
duced by  20  or  25  per  cent.,  in  consequence  of  their  superior  strength, 
then  an  actual  saving  in  that  proportion  would  be  effected  in  the  first 
cost  of  every  gun  so  made.  These  important  facts  had  been  laid  before 
the  government,  and  their  advantages  were  stated  to  be  fully  appre- 
ciated by  Colonel  Eardley-Wilmot,  the  superintendent  of  the  Royal 
Gun  Factories,  who  had  evinced  a  great  interest  in  the  progress  of  the 
invention  from  its  earliest  date,  and  to  whose  kindness  the  author  was 
indebted  for  the  many  valuable  trials  of  the  tensile  strength  of  the 
various  samples  of  metal  that  had  been  submitted  for  investigation. 

It  would  be  interesting  to  those  who  were  watching  the  advancement 
of  the  new  process  to  know  that  it  was  already  rapidly  extending  itself 
over  Europe.    The  firm  of  Daniel  Elfstrand  &  Co.,  of  Edsken,  who 
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were  the  pioneers  in  Sweden,  had  now  made  several  hundred  tons  of 
excellent  steel  by  the  Bessemer  process.  Another  large  manufactory 
had  since  been  started  in  their  immediate  neighborhood,  and  three 
other  companies  were  also  making  arrangements  to  use  the  process. 
The  authorities  in  Sweden  had  fully  investigated  the  whole  process, 
and  had  pronounced  in  favor  of  it.  The  large  steel  circular  saw  plate 
exhibited,  was  made  by  Mr.  Goranson,  of  Geffle,  in  Sweden,  the  ingot 
being  cast  direct  from  the  fluid  metal,  within  fifteen  minutes  of  its  leav- 
ing the  blast  furnace.  In  France,  the  process  had  been  for  some  time 
carried  on  by  the  old  established  firm  of  James  Jackson  &  Son,  at 
their  steel  works,  near  Bordeaux.  This  firm  was  about  to  manufacture 
paddled  steel  on  a  large  scale.  They  had  already  got  a  puddling  fur- 
nace erected  and  in  active  operation,  when  their  attention  was  directed 
to  the  Bessemer  process,  the  apparatus  for  which  was  put  up  at  their 
works  last  year;  and  they  were  now  extending  their  field  of  operations 
by  putting  up  more  powerful  apparatus  at  the  blast  furnaces  in  the 
Landes.  There  were  also  four  other  blast  furnaces  in  the  South  of 
France  in  the  course  of  erection,  for  the  express  purpose  of  carrying 
out  the  new  process. 

The  irons  of  Algeria  and  Saxony  had  produced  steel  of  the  highest 
quality. 

Belgium  was  not  much  behind  her  neighbors ;  the  process  was  now 
being  carried  into  operation  at  Liege,  where  excellent  steel  had  been 
made  from  the  native  coke  iron ;  while  in  Sardinia  preparations  were 
also  being  made  for  working  the  system.  Russia  had  sent  to  London 
an  engineer  and  a  professor  of  chemistry  to  report  on  the  process,  and 
Professor  MQUer  of  Vienna,  and  M.  Dumas  and  others  from  Paris, 
had  visited  Sweden  to  inspect  and  report  on  the  working  of  the  new 
system  in  that  country. 

The  Bessemer  process  might,  therefore,  be  now  fairly  considered  an 
accomplished  commercial  fact,  and  in  a  country  like  England,  where 
the  manufacture  of  iron  and  steel  formed  so  important  a  branch  of  the 
national  industry,  and  was  so  necessary  an  element  in  all  the  great 
manufacturing  operations,  it  must  be  admitted  that  an  impartial  exam- 
ination of  the  new  system  was  of  the  highest  importance,  not  only  to 
those  immediately  concerned  in  the  production  of  malleable  iron  and 
steel,  but  to  the  country  generally. 

That  the  process  admitted  of  further  improvement,  and  of  a  vast 
extension  beyond  its  present  limits,  the  author  had  no  doubt ;  but  those 
steps  in  advance  would,  he  imagined,  result  chiefly  from  the  experience 
gained  in  the  daily  commercial  working  of  the  process,  and  would  most 
probably  be  the  contributions  of  the  many  practical  men  who  might 
be  engaged  in  carrying  on  the  manufacture  of  iron  and  steel  by  this 
system.  Hitherto  the  process  had  been  brought  into  its  present  prac- 
tical and  commercial  state,  without  recourse  to  any  of  the  numerous 
inventions  which  were  supposed  by  the  several  authors  to  be  essential 
to  the  success  of  the  system ;  but  any  real  improvement  that  might  be 
brought  forward  Mrould  be  cordially  received  and  encouraged. 
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At  the  request  of  the  patentee  and  several  gentlemen  engaged  m 
bringing  this  invention  into  practical  operation,  I  have  undertaken  to 
give  a  short  description  of  it  to  the  Mechanical  Section  of  the  British 
Association. 

It  is  well  known  that  great  efforts  have  been  made  to  adapt  steam 
power  to  the  conveyance  of  both  passengers  and  goods  on  canals,  but 
although  the  failure  of  most  of  these  efforts  is  apparent,  from  the  fact 
that  on  a  very  few  canjils  is  it  at  this  moment  employed,  yet  there  seems 
no  reason  to  doubt  that  if  steam  power  can  be  made  to  suit  itself  to 
the  peculiarities  of  canal  navigation,  it  will  be  found,  as  in  every  other 
department  of  mechanics,  the  cheapest  and  most  convenient  agent. 

In  1831,  when  the  first  efforts  seem  to  have  been  made  to  employ 
steam  power  on  canals,  Mr.  Fairbairn,  who  was  then  engaged  in  an 
extensive  series  of  experiments  by  which  much  valuable  data  was  elicit- 
ed, recommended  for  this  purpose  a  peculiar  form  of  steamboat  with 
paddles  in  the  stern;  but  however  well  these  boats  might  otherwise 
nave  fulfilled  the  design,  the  surge  from  every  form  of  paddle  steam- 
boat was  no  doubt  the  fatal  barrier  to  their  adoption.  When  at  a 
later  period  the  screw  was  adopted  as  a  propeller,  this  seemed  to  meet 
the  diflSculties  of  the  case,  and  screw  propelled  boats  have  to  some 
extent  been  adopted  and  are  now  in  use:  but  even  the  screw  has  been 
found  only  applicable  to  the  few  canals  which  are  of  considerable  depth; 
and  in  these  the  danger  always  exists  of  a  disturbance  producing  a 
disintegrating  effect  on  the  sides  and  bottom  of  the  canal,  and  where, 
as  in  the  majority  of  canals,  the  depth  does  not  exceed  8  to  4  feet,  the 
workins  of  the  screw  is  found  to  be  altogether  impracticable. 

The  invention  of  Mr.  Robertson  fully  meets  and  obviates  these  dif- 
ficulties arising  from  the  use  of  both  the  paddle  and  the  screw,  while 
it  possesses  advantages  in  obtaining  the  full  effect  of  the  power  applied, 
which  are  apparent  at  once.  In  whatever  mode  power  is  applied  to  the 
propulsion  of  vessels  in  water,  by  the  paddle  or  screw,  there  is  a  great 
loss  of  power,  only  a  part  being  productive,  and  the  remainder  wasted. 
For  example,  when  the  paddle  is  just  entering  the  water  on  the  one 
side,  and  leaving  or  emerging  from  it  on  the  other,  the  powers  expend- 
ed in  these  actions  only  neutralize  each  other,  and  contribute  nothing 
to  the  propelling  of  the  vessel.  So  great  is  the  loss  of  power  in  some 
circumstances,  that  one  authority  gives  the  following  example: — Sup- 
pose a  boat  propelled  in  a  stream,  the  power  being  affixed  or  applied 
to  a  cylinder  on  which  a  rope  is  wound,  the  other  end  of  the  rope 
being  attached  to  a  fixed  point  at  some  distance  up  the  stream  or  on 
shore;  and  that  the  power  is  afterwards  applied  by  paddles  in  the 
stream:  it  will,  he  says,  take  three  times  the  motive  power  in  the  lat- 
ter case  that  it  does  in  the  former  to  propel  the  vessel  at  the  same 
speed.  This,  I  think,  must  be  an  exaggerated  estimate;  but  it  clearly 
proves  the  great  loss  of  power  in  certain  cases,  and  the  probability 
that  it  is  considerable  in  all. 

•jpron  the  Cir.  Bog.  and  Arch  Jonr^  De&i  1869. 
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The  peenliar  principle  of  Mr.  Robertson's  invention  is,  that  he 
applies  the  power  bj  dragging  the  yessel  from  a  fixed  point,  and  its 
great  ingenuity  is,  that  the  fixed  point  is  at  the  same  time  a  moveable 
one, — ^a  constantly  fixed  point  in  relation  to  the  power  exerted  in  pro- 
pelling the  yessel,  and  a  constantly  changing  point  in  relation  to  the 
coarse  on  which  the  vessel  is  being  propelled.  The  construction  of  the 
propelling  apparatus  is  as  follows : — ^At  or  near  the  bows  of  a  boat, 
say  70  feet  long,  is  placed  a  steam  engine,  the  main  shaft  of  which 
erosses  the  bows  of  the  vessel  at  or  about  the  level  of  the  deck ;  a  fixed 
pnlley  is  attached  to  each  end  of  this  shaft,  these  pulleys  projecting 
oyer  the  sides  of  the  vessel;  they  are  8  feet  or  more  in  diameter,  and 
on  their  periphery  have  a  hollow  or  groove  to  receive  the  chains  whicb 
are  to  run  over  them ;  they  are  also  so  constructed  as  to  take  firm 
hold  of  the  chains  as  the  power  is  exerted  in  dragging  them  over  the  pul- 
leys. On  the  other  or  the  stern  end  of  the  boat  are  two  pulleys,  also 
projected  over,  one  on  each  side;  these  are  loose,  so  that  the  chains 
merely  run  over  them.  Friction  rollers  are  also  placed  along  each 
side  of  the  vessel,  to  carry  the  chains  as  they  pass  from  the  stern  to 
the  bows  of  the  vessel ;  the  chains,  which  are  endless,  pass  or  are  drag- 
ged over  fixed  pulleys  at  the  bow  of  the  vessel,  and  falling  down  lie 
along  the  bottom  of  the  canal,  and  thus  become  the  fixed  point  or  lineal 
anchor  on  which  the  power  acts ;  the  action  of  the  engine  in  dragging 
the  chain  over  the  loose  and  fixed  pulleys  being  necessarily  to  drag  or 
propel 'the  boat  forward.  Every  yard  of  the  chain  passed  over  the 
pulleys  representing  a  yard  of  space  that  the  boat  has  progressed  in 
ner  course — ^the  fixed  point  or  length  of  chain  lying  at  the  bottom  of 
the  canal  still  remaining  the  same,  what  is  taken  up  at  the  stern  being 
replaced  by  exactly  the  same  length  deposited  at  the  bow.  The  speed 
of  the  vessel  is  thus  exactly  equivalent  to  the  speed  and  size  of  the 
driving  pulleys,  unless,  indeed,  there  should  be  any  slip  of  the  chain 
in  passing  over  them,  and  this  in  practice  is  easily  prevented,  and  is 
again  exactly  measured  by  the  velocity  of  the  chain,  unless  there  should 
be  a  slip  of  the  chain  along  the  whole  length  over  the  bottom  of  the 
canal,  and  this,  of  course,  is  a  mere  matter  of  the  weight  of  the  chain. 
In  repeated  trials  which  have  been  made  before  thousands  of  specta- 
tors (and  in  more  than  one  of  which  the  writer  was  on  board),  in  a 
boat  70  feet  long  and  7  feet  wide,  the  chain  used  was  only  20  fbs,  per 
yard,  or  40  fi>s.  per  yard  for  the  two  chains,  22  yards  of  double  chain 
being  always  at  the  bottom ;  this  gives  a  weight  or  resistance  of  880 
9)8.  in  this  case  as  the  fixed  point.  From  the  data  ascertained  by  Mr. 
Fairbaim,  that  in  tugging  vessels  the  average  pull  of  a  horse  was  94 
lbs.,  the  fixed  point  in  these  trials  would  exceed  nine  horses'  power, 
and  an  engine  power  of  nine  horses  could  therefore  be  exerted  with- 
out the  chain  slipping  over  the  bottom  of  the  canal.  The  speed 
attained  ranged  from  4  to  6  miles  per  hour,  and  nothing  more  was 
attempted  at  that  time ;  the  motion  was  easy  and  regular,  the  facility 
for  starting  equal  to  either  screw  or  paddle,  and  the  power  of  stopping 
quite  peculiar.  The  moment  the  engine  stops  she  drags  at  anchor, 
and  the  momentum  is  absorbed  before  the  vessel  has  proceeded  one- 
half  of  her  own  length. 
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The  weight  of  the  chain  can  be  doubled  or  quadrupled  without  in- 
convenience, and  the  capability  of  using  increased  power  to  any  extent 
be  afforded  as  required.    The  weight  of  chain  when  increased  does  not 
materially  increase  the  loss  of  power,  as  the  power  expended  in  raising 
the  chains  at  the  stern  is  neutralized  by  the  weight  of  the  falling  chain 
at  the  bows,  the  only  loss  of  power  being  the  friction  on  the  pulleys 
and  friction  rollers  as  the  chains  pass  from  stern  to  stem  of  the  boat 
above  water,  and  that  must  be  so  trifling  as  not  to  merit  calculation. 
The  invention  is  not  limited  in  its  application  to  canals,  but  is  suited 
to  rivers  where  occasional  shallowness  may  render  either  paddles  or 
screw  useless,  or  where  a  strong  current  would  prevent  any  amount 
of  power  being  got  except  at  an  enormously  increased  and  therefore 
impracticable  speed.     No  additional  speed,  but  only  an  additional 
power,  would  be  required  by  the  chain  propeller  to  stem  the  strongest 
current;  and  however  shallow,  if  the  boat  will  float  the  propeller  will 
work. 

It  is  almost  needless  to  add  that  the  working  of  the  chain  gives  rise 
to  none  of  that  commotion  in  the  water  that  constantly  attends  the 
working  of  both  paddles  and  screw;  the  chains  rise  and  fall  without 
the  least  perceptible  agitation  of  the  water,  and  even  the  ordinary 
wave  from  the  bow  of  the  boat  is  cut  in  pieces  by  the  falling  chain 
and  reduced  to  the  merest  ripple. 
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Sectiok  G. — Mechanical  Science.* 

Monday^  19th. — "On  a  New  Gas-Burner,  and  a  Method  ofproducing 
an  Illuminating  Gas  cheaply  from  the  Decomposition  of  Water,"  by 
the  Abb6  Moiqno. 

"On  an  Automatic  Injector  for  feeding  Boilers,"  by  Mr.  Giffard. 

"On  a  Helico-Metre,  an  Instrument  for  Measuring  the  Thrust  of  the 
Screw-Propeller,"  by  the  Abbe  Moigno. 

"On  an  Application  of  the  Moving  Power  arising  from  Tides  to  Man- 
ufacturing, Agricultural,  and  other  Purposes,  and  especially  adapted 
to  obviate  the  Thames  Nuisance,"  by  Dr.  Seguin. 

"Description  of  the  Granite  Quarries  of  Aberdeen  and  Kincardine- 
shire,' by  Mr.  A.  GiBB. — The  working  of  the  quarries  in  Aberdeen 
commenced  250  years  ago;  but  little  progress  was  made  for  100  years. 
The  houses  in  Aberdeen  were  constructed  principally  of  wood  till  1741, 
when  a  fire  taking  place,  the  town-council  ordained  that  the  fronts  of 
the  houses  should  be  built  of  stone  or  brick.  In  1764  granite  was  re- 
commended for  paving  the  streets  of  London,  and  was  used  for  Water- 
loo Bridge  in  1817,  and  subsequently  for  the  docks  at  Sheernesa  and 
London  Bridge.  There  are  upwards  of  twenty  quarries  supplying  the 
different  varieties  of  granite :  the  blue,  the  red  or  Peterhead  granite, 
the  light  red,  soft  grey,  and  white.  The  granite,  for  the  most  part, 
lies  in  irregular  masses  in  the  quarries,  and  generally  of  columnar 
structure.    The  quarrying  is  principally  carried  on  by  blasting.     The 
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drainage  of  the  quarries  is  chiefly  accomphshed  by  means  of  siphons 
of  lead-pipe,  from  1  to  2  or  3  inches  in  diameter.  The  author  suggests 
the  use  of  a  locomotive  engine  on  rails  for  drainage  purposes,  as  well 
as  for  crane  and  lifting  work.  The  quarries  are  not  worked  to  any 
great  depth,  though  the  best  and  largest  masses  are  found  at  the  lower 
depths;  and  proper  mechanical  contrivances  for  working  deeper  might 
he  used  with  advantage.  With  reference  to  the  durability  of  the  gran- 
ite, there  appears  no  appreciable  decay ;  on  the  oldest  specimens  of 
several  hundred  years  the  tool-marks  are  as  sharp  and  fresh  as  at  first. 
The  tools  used  in  dressing  the  granite  for  a  long  period  were  hammers, 
picks,  and  axes  only;  but  in  1820  steel  chisels  were  introduced,  which 
effected  a  considerable  improvement.  Machinery  was  tried  for  dress- 
ing, but  it  failed,  being  in  the  form  of  a  planing  machine,  the  granite 
requiring  a  distinct  blow  to  separate  the  parts.  The  number  of  work- 
men employed  in  the  quarries  is  about  500  daily,  and  the  number  of 
horses  about  50.  About  50,000  tons  are  quarried  annually,  of  which 
about  80,000  are  exported ;  and  the  export  is  increasing  at  the  rate 
of  500  tons  annually. 

"On  a  New  Gas-Metre,  with  a  Description  of  an  Improved  Method 
of  obtaining  a  true  Liquid  Level/'  by  Mr.  A.  Allen. 

'^On  the  Comparative  Value  of  Propellers,  with  a  Description  of  a 
Direct- Acting  Propeller,"  by  Mr.  J.  Boss. 

Mr.  R.  Roberts  maintained  that  the  screw  and  the  paddle-wheel 
were  not  so  imperfect  in  their  action  as  Mr.  Robb  considered  them  ; 
and  he  was  of  opinion  that  the  paddle-wheel  with  radial  floats  was 
more  effective  than  that  with  feathering  floats.  He  considered  a  well- 
made  screw  as  the  most  effective  propeller.  Mr.  Robb's  propeller  was 
not  new,  and  would  soon  go  to  pieces. — Mr.  Oldham  had  seen  the  same 
thing  tried  and  fail. — ^Mr.  W.  Smith  said  a  similar  propeller  had  been 
made  eighteen  years  ago,  when  it  failed. — Mr.  Neilson  did  not  agree 
^th  Mr.  Roberts  as  to  the  relative  merits  of  the  radial  and  feathering 
paddles.  In  his  experience  the  feathering  wheels  were  the  best. — Sir 
£.  Belcher  said,  that  the  vibration  caused  by  the  paddle-wheel  arose 
from  the  back  action  on  leaving  the  water,  and  not  on  entering. — Mr. 
Oldham  thought  that  the  friction  gearing  would  be  of  value  in  driving 
the  screw  in  the  place  of  direct-acting  engines. — Mr.  Nbilsok  had  had 
experience  in  friction  gearing,  and  approved  it.  It  was  exciting  much 
interest  among  the  engineers  on  the  Clyde. — Mr.  Qt.  Rennib  stated 
that  he  had  tried  friction  gearing  in  the  Archimedes^  but  it  had  failed. 
—Mr.  Dixon  had  seen  it  tried  in  some  rolling-mills,  but  it  did  not 
succeed. — Mr.  W.  Fairbairk  thought  that  it  was  worth  consideration; 
though  he  feared  that  the  great  pressure  necessary  would  cause  much 
friction  on  the  shaft,  and  thus  waste  power. 

An  experimental  illustration  of  the  Gyroscope  was  given  by  Mr.  A* 
Gerard,  who  endeavored  to  explain  its  action  by  reference  to  more 
elementary  principles  of  mechanics  than  were  usually  assumed  for 
the  purpose. 

Tuesdatfj  20th. — ^'Experimental  Researches  to  determine  the  Den- 
^ty  of, Steam  at  various  Temperatures,''  by  Mr.  W.  Fairbairn.* 
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Prof.  Macquobnb-Rankikb  and  Dr.  Joulb  expressed  their  opinion 
of  the  great  value  of  Mr.  Fairbairn's  researches,  and  trusted  that  be 
would  continue  them. 

^^On  the  Steam  Machinery  of  the  Callaoy  Bogota^  and  Lima^**  by  Mr. 
J.  Elder. 

*'0n  Surface  Condensation,"  by  Dr.  J.  P.  JouLB. — The  author  de- 
scribed the  experiments  he  had  made  on  this  important  subject.  A 
peculiar  arrangement  he  had  introduced  gave  a  very  increased  effect 
to  a  given  surface.  In  this  arrangement  a  copper  spiral  was  placed 
in  the  water  spaces.  The  spiral  had  the  effect  of  giving  the  water  a 
rotary  motion,  which  was  thus  compelled  to  travel  over  a  larger  sur- 
face than  it  would  otherwise.  He  also  pointed  out  that  he  had  snc- 
ceeded  in  producing  a  better  vacuum  than  the  temperature  of  the  con- 
densing and  condensed  water  appeared  to  warrant,  and  that  thus  a 
fresh  and  unexpected  advantage  was  prpved  to  belong  to  the  system 
of  surface  condensation. 

A  discussion  took  place,  in  which  Prof.  Macquobnb-Rakeikb, 
Messrs.  A.  Tatlor  and  W.  Smith  took  part ;  and  a  wish  was  ex- 
pressed that  Dr.  Joule  would  continue  his  important  researches  and 
give  the  results  at  a  future  meeting. 

''On  a  Submarine  Lamp,"  by  Mr.  Rbttie. 

Mr.  G.  Barnett  explained  the  arrangement  of  his  lamp  for  the 
same  purpose* 

"On  the  Advantages  of  the  40-inch  Metre  as  a  Measure  of  Length," 
by  Mr.  G.  Johnstone  Stonet. — The  author  showed  that  if  a  40-inch 
metre  was  adopted  it  could  readily  be  decimalized  and  the  inch  retain- 
ed, and  thus  all  difficulty  in  the  comparison  of  the  old  and  new  mea- 
sure would  be  avoided.  The  tenth  would  be  four  inches,  which  he  would 
call  a  hand,  the  hundredth  he  would  call  a  nail,  and  the  one-thousandth 
he  would  call  a  line.  The  old  yard  would  thus  be  nine  hands,  a  foot 
would  bo  three  hands,  and  one  inch  would  equal  twenty-five  lines. 

^^On  Gas  Carriages,  for  lighting  Railway  Carriages  with  Coal  Gas 
instead  of  Oil,"  by  Mr.  G.  Hart. 

"On  Coal-Pit  Accidents,"  by  Capt.  J.  Addison. 

"On  a  Deep  Sea  Pressure  Gauge,"  by  Mr.  H.  Johnson. 

Sir  £.  Belcher  explained  an  instrument  constructed  under  his  di- 
rection some  years  since  for  ascertaining  the  depth  of  water  by  com- 
pression, and  also  the  temperature  and  the  quality.  He  pointed  out 
the  difficulties  to  be  got  over  in  the  construction  of  such  instruments, 
and  how  he  had  succeeded  in  obviating  them.  His  (Sir  E.  Belcher's) 
instrument  had  been  tested  to  1200  fathoms,  and  proved  successfnl. 

"On  a  Patent  Disc  Pan  for  evaporating  Saccharine  Solutions  and 
other  Liquids  at  a  Low  Temperature,"  by  Mr.  Davis. 

Mr.  A.  Topp  described  various  Models  of  Fire-Escapes,  Boats,  &c. 

^^On  Lidian  River  Steamers  and  Tow-Boats,  giving  an  Aooonnt  of 
their  improved  Construction  for  Light  Draft,  capability  for  Cargo,  and 
Fittings  conducive  to  Managability  in  Shallow  Bapid  Rivers,  &c., 
and  of  the  Practical  Value  of  the  Dynamometer  in  showing  ti^e  Re- 
sistance of  Vessels  in  Tow,  at  Different  Speeds  and  Loads,  wjth  the 
Result  of  Test-Trials  made  in  England,"  by  Mr.  A.  Henpsbsoit. 
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CoOectum  of  ObterviUions  an  the  Day-light  Meteor  of  Nov.  15, 1859, 
with  remarks  on  the  same.  By  Bbnjamin  Y.  Marsh. 

This  meteor  made  its  appearance  at  about  half  past  9  o'clock,  A.  M., 
(New  York  time,)  the  weather  being  perfectly  clear,  and  the  sun  shining 
brightly. 

It  was  seen  at  Salem,  Boston,  and  New  Bedford,  Mass.;  Providence, 
R.  L;  New  Haven,  and  many  other  places  in  Conn.;  New  York  City; 
Paterson,  Medford,  and  Tuckerton,  N.  J.;  Dover,  and  other  places 
in  Delaware ;  Washington  City ;  Alexandria,  Fredericksburg,  and 
Petersburg,  Virginia. 

It  was  Jieard  at  Medford,  New  Jersey,  and  at  aU  places  in  that  State, 
south  of  aline  Joining  Tuckerton  and  Bridgeton,  and  throughout  nearly 
the  whole  of  Delaware. 

With  perhaps  two  or  three  exceptions,  it  was  not  seen  by  any  one 
in  New  Jersey,  south  of  the  Camden  and  Atlantic  Railroad;  that  is  to 
Bay,  throughout  the  very  region  where  the  report  was  loudest 

Many  persons  there,  saw  a  momentary  flash  of  light  ^Mike  the  re- 
flection of  the  sun  from  a  looking-glass,  '  but  could  not  tell  where  it 
came  from. 

The  appearance  of  the  meteor  at  different  places  is  described  as  fol- 
lows : — 

Salem,  Mass. 

Francis  F.  Wallis,  pilot,  saw  it  as  he  was  rowing  across  the  harbor. 
He  says,  '^  When  first  seen,  it  was  bearing  about  S.  W.  at  an  elevation 
of  about  45^.  Its  path  was  nearly  a  straight  line,  making  an  angle  of 
about  40^  with  the  vertical,  tending  westward.  Its  apparent  size, 
one-sixth  the  surface  of  the  full  moon — its  appearance,  that  of  a  star, 
and  quite  brilliant — color,  light  red — leaving  a  train  like  that  of  a 
rocket,  which  was  vbible  nearly  the  entire  time,  from  the  meteor's 
first  being  seen,  until  it  disappeared  behind  the  land,  which  probably 
had  an  elevation  of  three  degrees.  The  train  was  of  a  pale  reddish 
hue — time,  from  five  to  eight  seconds — no  sound  heard." 

Boston,  Mass. 

**£.  F.  Kinsman  saw  a  meteor  fall  in  the  woods,  in  the  south  part 
of  Natick — a  circular  luminous  body  terminating  in  a  cone-like  append- 
age.   The  woods  were  searched,  but  no  trace  found." 

Pawtucket,  B.  I. 

Mr.  Blandins  says,  ^'  It  appeared  to  fall  into  Narragansett  Bay, 
near  the  city  of  Providence.  When  first  seen,  it  was  near  the  zenith, 
and  it  passed  down  with  great  velocity,  until  beyond  his  vision — the 
sun  was  shining  brightly.'^ 

Middletown,  Conn. 

A  passenger  on  the  stage  from  Middletown  to  New  Haven,  says, 
'^A  ball  of  fire  was  seen  to  descend,  with  a  gentle  lazy  motion,  to  the 
earth,  within  a  few  hundred  yards  of  the  stage.  We  made  search,  but 
found  nothing.  The  light  was  peculiarly  white,  and  the  motion  some- 
what undolatory." 
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New  Haven,  Conn. 

It  was  seen  by  several  persons,  whose  observations  have  been  care- 
fully investigated  by  E.  C.  Herrick  of  Yale  College,  who  says,  "Judge 
W.  W.  Boardman  was  standing  on  the  sidewalk  in  such  a  position  that 
the  meteor's  path  is  excellently  determined  by  means  of  terrestrial 
objects.  On  going  to  the  place  which  he  occupied,  it  is  found,  by  com- 
pass and  quadrant,  that  the  bearing  of  the  meteor,  when  first  seen, 
was  S.  29°  W.  at  an  elevation  of  15°  to  18°,  that  it  shot  obliquely 
down  towards  a  more  westerly  point,  making  an  angle  of  about  33^ 
with  the  vertical,  and  disappeared  behind  a  steeple,  at  an  altitude  of 
6°,  bearing  S.  35°  34'  W.  The  meteor  did  not  pass  the  steeple,  which 
is  quite  narrow,  and  here  subtends  an  angle  of  about  two  degrees.  I 
cannot  be  sure  of  the  angle  made  with  the  vertical  within  5°  or  10^. 
The  meteor  was  not  more  than  two,  probably  not  over  one  and  a  half 
seconds  in  sight,  and  appeared  about  as  large  as  the  full  moon.  An 
observer  in  the  northern  part  of  the  city,  where  there  was  no  material 
obstruction,  saw  the  meteor  disappear  above  a  distant  house,  the  top 
of  which  I  have  ascertained  to  be  just  2°  above  his  horizon.  The  place 
of  disappearance  may  have  been  a  half  or  one  degree  higher." 

Mr.  H.  also  mentions  an  observer  on  the  Woodbridge  hills,  who  saw 
it  disappear  above  the  horizon. 

Hartford,  Conn. 

The  Hartford  Courant  says  it  was  seen  by  E.  D.  Tiffany,  and  that 
''It  appeared  to  him  about  two  feet  in  diameter,  with  a  luminous  ap- 
pendage differing  from  the  tail  of  a  comet,  inasmuch  as  it  tapered  from 
the  nucleus.  He  was  so  certain  that  a  few  minutes  search  would  have 
found  the  meteor,  that  only  want  of  time  prevented  his  attempt  to  bring 
it  home  as  a  trophy.  It  is  certain  'the  thing'  fell  upon  Connecticut 
soil." 

On  the  Hudson  near  Fort  Washington. 

Capt.  Adams,  of  the  schooner  Tryall^  says, "  I  saw  what  seemed  to 
be  a  ball  of  fire  about  as  large  as  a  man's  hat,  coming  almost  directly 
towards  my  vessel,  from  an  angle  of  about  45°.  It  left  a  wake  or  tail 
of  about  15  feet  in  length,  clearing  the  vessel  but  a  few  feet,  and  struck 
the  water  with  a  hissing  sound  about  fifty  yards  ofl[  our  port  bow,  and 
was  lost  to  sight." 

New  York. 

It  was  seen  by  great  numbers,  nearly  all  of  whom  appear  to  have 
thought  it  fell  very  near  them.  The  police  in  the  Central  Park  thought 
it  fell  within  that  enclosure. 

The  Po%t  says,'' Nucleus  1  foot  in  diameter,  and  the  length  of  the 
tail,  by  the  same  scale,  about  20  feet ;  the  shape  being  a  cone  taper- 
ing to  a  fine  point  at  top.  The  color  was  that  of  a  bright  yellow  fire, 
and  its  brilliancy  may  be  estimated  by  the  fact  that  this  color  devel- 
oped itself  above  the  brightness  of  the  sun,  shining  at  the  time  through 
a  cloudless  sky.  It  disappeared  behind  the  houses  so  abruptly,  that  it 
must  have  struck  the  earth  very  near  the  city." 

The  Time%  says,  "Resembling  in  shape  an  inverted  balloon,  with  a 
a  tail  100  feet  in  length  traiUng  after  it." 
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A  gentleman  on  the  Elizabethport  Bteamer,  was  Bure  that  it  fell 
within  a  few  feet  of  the  stern  of  that  vessel. 

Prof.  Loomis,  in  the  January  nnmber  of  Silliman's  Journal^  from 
the  estimates  of  several  observers  at  New  York,  concludes  that  the 
point  of  the  horiaon  where  the  meteor  vanished,  was  21^  west  of  south| 
that  the  length  of  its  visible  path  was  from  15^  to  25°,  and  that  the 
entire  period  of  its  visibility  did  not  exceed  one  or  two  seconds. 

Newark,  N.  J. 

Henry  J.  Mills  estimated  the  inclination  of  the  meteor's  path  to  the 
vertical,  to  be  about  45°. 

Medford,  N.  J. 

Robert  B.  Stokes  was  standing  on  the  sidewalk  in  the  shadow  of 
the  Burlington  County  Bank,  engaged  in  conversation,  when  he  saw 
the  meteor  over  the  buildiug.  Chas  J.  Allen,  of  Philadelphia,  has  re- 
cently visited  the  spot,  and  measured  the  bearings  and  elevations,  as 
pointed  out  to  him  by  Mr.  S. 

He  states  that  Mr.  S.  was  on  the  e€i$t  side  of  a  street  which  runs 
8. 1}  W.  and  was  looking  eastward.  Thinks  the  meteor  when  first 
seen  was  almost  due  east  (which  would  require  it  to  have  had  an  eleva- 
tion of  St  least  59°  and  probably  65°),  but  this  direction  is  uncertain. 
If  exactly  south-east,  the  elevation  may  not  have  exceeded  48°.  Mr. 
A.  is  inclined  to  adopt  30°  S.  of  E.  as  the  most  probable  direction  of 
first  appearance,  at  an  elevation  of  about  58°. 

It  shot  down  towards  the  south,  and  disappeared  behind  a  house 
about  500  feet  distant,  on  the  we$t  side  of  the  street,  bearing  S.  9^  W« 
at  an  altitude  of  2^°. 

Mr.  8.  thinks  he  remained  in  the  open  air  three  minutes  longer, 
and  then  went  into  a  house  without  having  heard  any  report. 

The  sound  was  heard  by  many  persons  in  that  vicinity.  One  lady 
who  was  in  the  house  heard  it,  and  ran  out  thinking  the  chimney  was 
on  fire. 

George  Haines  noted  the  time  immediately  after  the  sound  ceased^ 
and  after  making  allowance  for  probable  error  of  his  watch,  makes 
the  time  9  35  A.  M.    He  estimates  its  duration  at  two  minutes. 

Tuckerton,  N.  J. 

Theophilus  T.  Price  says,  ^^  A  few  persons  in  this  vicinity  saw  a  ^ball 
of  fire,'  as  they  express  it,  pass  apparently  from  a  very  high  region  of 
the  heavens,  and  from  nearly  overhead,  and  descend  towards  the  earth 
in  a  south-westerly  direction,  very  far  off. 

^*  Others  saw  only  a  flash  of  light,  while  a  very  large  majority  of  those 
who  heard  the  rumbling  noise,  saw  nothing  unusual  previously.  The 
concurrent  testimony  of  those  who  saw  the  flash,  or  the  meteor  itself, 
fixes  the  time  that  elapsed  between  the  appearance  and  the  report,  at 
between  three  and  four  minutes.  This  would  make  its  distance  from  this 
place  between  forty  and  fifty  miles,  which  agrees  very  well  with  other 
circumstances  known  in  reference  to  it. 

*' At  the  time  the  event  occurred,  a  number  of  workmen  were  repair- 
ing a  bridge  over  Wading  River,  nine  miles  westward  of  this  place. 
The  foreman,  a  man  of  veracity  and  intelligence,. informed  me  that 
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himself  and  those  that  were  with  him,  had  a  distinct  view  of  the  fall 
of  the  meteor.  There  being  very  little  wind,  the  snrface  of  the  river 
was  smooth,  and,  while  busily  engaged  above  it,  they  were  suddenly 
startled  by  a  flash  of  light  upon  the  water  beneath  them,  and  looking 
up,  behela  a  'ball  of  fire  *  receding  and  descending  in  the  distant  south- 
west. The  foreman  looked  at  his  watch,  and  remarked  that  it  was 
twenty  minutes  to  ten  o'clock.  Presently,  they  were  again  startled 
by  the  roaring,  rumbling,  or  rushing  noise,  which  seemed  to  jar  the  air 
around  them,  and  which  so  many  thousands  of  persons  in  Southern 
New  Jersey  heard  with  wonder  and  even  with  terror. 

'^  Either  during  the  continuance  of  this  noise,  or  at  its  close  (I  do  not 
recollect  which  my  informant  stated),  he  looked  at  his  watch  again, 
and  found  the  time  sixteen  minutes  to  ten.  He  says  that  the  meteor 
exploded  and  disappeared  before  it  reached  the  horizon,  and  that  it 
had  a  short  train  or  tail.  It  disappeared  perhaps  within  ten  degrees 
of  the  horizon. 

''This  account  is  concurred  in  by  his  workmen,  and  coincides  with 
another  related  by  a  woodman  near  Tuckerton,  who  was  in  the  act  of 
felling  a  tree,  and  looking  up  to  see  which  way  it  would  fall,  saw,  as 
he  says,  'a  large  ball  of  fire'  shoot  out  of  the  sky,  and  sink  away  in 
the  south-west.  He  was  very  much  frightened,  and  spoke  of  it  to  a 
gentleman  who  came  up  immediately  after,  who  says  that  three  or  four 
minutes  elapsed  before  the  terrible  roaring  began. 

^'  The  next  week  after  the  phenomenon  occurred,  I  was  in  the  south* 
em  part  of  this  State,  and  as  far  south  as  Cape  Island;  and  wherever 
I  went,  it  was  the  common  subject  of  conversation.  At  Tuckahoe 
and  Marshallville  on  Tuckahoe  River,  the  noise  was  said  to  proceed 
from  a  cloud  of  smoke,  very  high,  nearly  or  quite  overhead ;  while  in 
the  middle  and  lower  parts  of  Cape  May  County,  it  was  invariably 
spoken  of  as  being  in  the  north.  Several  persons  in  various  parts  of 
Cape  May  County  saw  the  cloud  of  smoke,  but  I  heard  of  none  wrho 
saw  the  meteor  itself." 

Mr.  Price  further  says,  ^' I  venture  the  opinion  that  the  meteor  came 
from  far  beyond  our  atmosphere,  and  struck  it  some  distance  north- 
east of  the  place  of  its  disappearance,  passing  in  a  south-west  direc-- 
tion  towards  the  earth  at  an  an^le  of  less  than  forty-five  degrees  from 
the  perpendicular.  If  an  aerolite,  it  must  have  fallen  to  the  earth 
somewhere  in  the  vicinity  or  south  of  Tuckahoe  River.  I  would  place 
its  locality  somewhere  in  the  forests  between  Tuckahoe  and  Maurice 
Rivers.  It  is  possible  that  it  reached  the  Delaware  Bay  in  Maurice 
River  Cove,  but  this  I  do  not  think  very  probable,  from  the  fact  that 
the  cloud  of  smoke  seemed  nearly  or  quite  vertical  at  Marshallville." 
Again.  "  The  sky  was  perfectly  cloudless,  and  the  wind  blowing 
lightly  from  the  south-west.  The  noise  is  variously  described,  as  re- 
sembling the  quick  and  successive  discharges  of  artillery,  the  rumbling 
of  a  train  of  cars  over  a  wooden  bridge,  or  the  prolonged  roar  of  dis- 
tant thunder.  It  continued  more  than  a  minute.  The  noise  proceeded 
from  the  south-west,  and  appeared  to  such  as  were  in  the  open  air,  to 
be  above  the  earth." 
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Creonzetown,  DeL 

Dr.  D.  W.  Maull  says,  "  Two  persons  in  this  vicinity  witnessed  it, 
who  say  it  appeared  to  fall  on  tne  ground,  not  100  yards  from  the 
place  where  they  stood — a  noise  like  the  rumbling  of  the  cars  on  the 
iron  track. — It  shook  the  ground  sensibly. — Several  minutes,  say  from 
four  to  five,  between  the  flash  and  report. — The  meteor  was  like  a 
round  ball  of  fire,  very  brilliant,  about  the  size  of  one's  head,  with  a 
tail  at  least  ten  feet  long,  which  was  quite  as  bright  as  the  body. — TSo 
cloud  or  smoke  observed." 

A  letter  from  Baltimore  Hundred,  in  this  county,  states  that,  '^  Se- 
veral teams  were  in  the  road,  and  the  oxen  suddenly  sprang  as  though 
frightened,  and  the  drivers  were  nearly  blinded,  and  a  something  was 
perceived,  going  through  the  air,  six  inches  in  diameter,  with  an  ap- 
pendage fifteen  feet  long,  with  the  forward  end  a-blaze — all  of  which 
settled  in  a  field  near  by.    This  was  witnessed  by  a  number  of  people." 

Washington,  D.  G. 

J.  S.  MT  writes  to  the  National  Intelligencer,  '^  Coming  in  from 
Georgetown,  and  being  on  the  north  side  of  the  Avenue,  verv  near  the 
western  angle  of  the  inclosed  space  at  the  intersection  of  I  street^ 
I  was  startled  by  the  appearance  of  a  meteor  of  unusual  size  and  bril- 
hancy.  Walking  eastward,  but  looking  down  the  Avenue,  the  vivid- 
ness of  the  meteoric  light  was  so  intense  as  to  attract  my  vision  from 
that  direction,  to  the  line  of  I  street,  immediately  over  the  central 
part  of  Senator  Gwin*s  mansion*  The  meteor  itself  was  a  clearly  de- 
fined object,  of  a  light  almost  as  dazzling  as  the  sun,  and  of  a  diameter 
perhaps  three-fourths  that  of  the  full  moon  as  seen  in  the  zenith.  Sur- 
rounding the  nucleus  of  the  meteor,  was  a  luminous  band  of  apparently 
twice  its  own  diameter,  and  extending  vertically  15^  to  20^;  terminat- 
ing, however,  not  in  the  expanding  form  of  meteoric  trains,  as  gene- 
rally seen,  but  in  a  clear  sharp  point.  Indeed,  the  whole  train  of  light 
was  singularly  well  marked  against  the  sky,  without  nebula  or  scin- 
tillations, excepting  that  to  the  northward,  and  in  almost  touching 
proximity  to  the  base  of  the  meteor,  there  was  a  companion-ray  of 
light,  but  of  a  red  color,  traveling  with  it. 

'^When  my  eye  first  caught  sight  of  the  object,  its  base  was  about 
30^  from  the  horizon,  an^  the  direction  of  its  track  was  strictly  verti- 
cal. It  was,  perhaps,  two  seconds  in  view,  for  I  had  time,  after  seeing 
it  first,  to  grasp  my  companion's  arm  and  point  to  it  before  it  disap- 
peared behind  Mr.  Gwin's  house.  My  friend  had,  however,  seen  it, 
and  his  description  of  it  is,  that  it  was  like  a  huge  maid  of  fire  falling 
from  the  sky.  The  time  of  observation  was  precisely  twenty  minutes 
past  nine,  A.  M.  Without  professing  scientific  lore,  it  strikes  me  that 
the  most  singular  features  of  this  phenomena,  were  its  marvellous  bril- 
liancy— ^so  near  the  sun  as  it  was — and  the  sharp  artificial  character 
of  ita  contour." 

J.  S.  L.,  in  the  Union,  says  that  he  was  in  the  opeii  fields,  and  on 
high  ground  affording  an  uninterrupted  horizon,  near  Glenwood  Ceme- 
tery, and  saw  '^a  meteor  falling  almost  perpendicularly  from  the  heavens. 
It  seemed  to  fall  about  four  miles  from  me,  in  a  N.  E.  direction — aj^- 
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peared  to  reach  the  ground.  There  was  a  perpendicular  line  of  fire 
about  100  yards  long,  with  a  massive  ball  of  fire  at  the  lower  end, 
about  the  size  of  a  barrel,  and  shaped  like  an  inverted  balloon." 

Prof.  Henry  says,  "  I  have,  myself,  verified,  on  the  large  map  of  the 
city,  the  direction  of  the  meteor  as  seen  by  Mr.  Marion  Force,  one  of 
the  assistants  in  the  Smithsonian  Institution.  He  pointed  out  the 
precise  place  on  the  map  where  he  stood,  and  the  point  at  which  it 
appeared  to  descend,  and  find  that  the  latter  bears  4^  N.  of  E.  from 
the  former.  I  have  also  examined  the  position  of  the  other  obser- 
ver, J.  S.  M.,  on  the  large  map,  and  find  the  two  observations  very 
nearly  agree  as  to  the  direction  of  the  disappearance  of  the  meteor; 
the  observation  of  the  latter  difiering  not  more  than  one  degree  far- 
ther north  than  the  former.  On  questioning  Mr.  Force  particularly 
as  to  the  perpendicular  descent  of  the  meteor,  he  concludes  that  it 
was  slightly  oblique  to  the  horizon,  and  apparently  descended  to  the 
ground,  a  little  north  of  the  foot  of  the  vertical  through  the  point  of 
Its  first  appearance." 

A  communication,  signed  "H"  in  the  National  InielUgeneer,  refer- 
ring to  the  same  observation,  says,  *'The  meteor  first  caught  the  eye 
of  the  observer  at  an  elevation  of  about  fifty  degrees." 

(To  be  Continued.) 
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The  Meteorology  of  Philadelphia.  By  James  A.  Kirkpatkick,  A.  M., 

Professor  of  Ckil  Engineering  in  the  Philadelphia  High  School. 

The  importance  of  a  knowledge  of  the  peculiarities  of  our  climate 
to  the  physician,  the  agriculturalist,  and  the  engineer,  has  long  been 
acknowledged.  The  physician  compares  the  prevalent  diseases  of  a 
month  with  the  climatic  conditions  of  the  same  period,  and  hopes 
.thereby  to  obtain  a  clue  to  the  cause  of  a  disease,  or  a  hint  in  regard 
to  the  means  of  preventing  or  counteracting  it.  The  agriculturalist 
looks  over  the  almanac  anxiously,  but  in  vain,  to  ascertam  what  kind 
of  weather  may  be  expected  at  a  certain  time,  so  that  he  may  with 
confidence  sow  his  seed,  or  refrain  for  a  more  favorable  opportunity. 
The  engineer  and  builder  learn  by  close  observation  of  the  weather, 
that  a  certain  period  is  favorable  to  the  commencement  of  their  opera- 
tions, which,  if  neglected,  will  throw  them  back  perhaps  a  month  or 
more.  So  the  political  economist,  taking  into  view  all  these  circum- 
stances, may  draw  from  them  conclusions  in  regard  to  time  and  causes, 
which  may  have  great  influence  on  the  general  wealth  and  health  oif 
the  community. 

In  order  that  a  permanent  record  of  the  meteorological  changes 
observed  may  be  preserved,  I  propose,  in  addition  to  the  general  tables 
furnished  by  the  Committee  on  Meteorology,  to  give  a  general  review 
of  the  points  of  interest  in  each  month,  and  compare  the  month  or 
season  of  the  current  year,  with  the  corresponding  month  or  season 
of  the  last  year,  and  of  the  preceding  nine  or  ten  years. 

January. — The  year  1860  opened  with  very  cold  weather,  the  ther- 
mometer,  on  the  morning  of  the  2dy  marking  but  S|  degrees  above 
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sero  of  Fahrenheit's  scale.  The  weather  soon  moderated,  however, 
and,  after  a  snow  storm  on  the  4th,  and  a  rain  storm  on  the  7th,  be- 
came remarkably  mild.  There  was  a  large  quantity  of  floating  ice  in 
the  Delaware  River  daring  the  first  week  of  the  month,  which  occa- 
sioned some  inconvenience  to  vessels  passing  up  and  down;  but  it  had 
almost  entirely  disappeared  before  the  middle  of  the  month. 

On  the  lOtfa,  the. Schuylkill  River  was  entirely  open  below  the  Dam. 
On  the  11th,  over  half  an  inch  of  rain  fell;  and  on  the  14th,  nearly 
an  inch  and  a  quarter,  completely  clearing  the  ice  and  snow  from  the 
streets  and  rivers. 

On  the  26th,  snow  fell,  covering  the  ground  to  the  depth  of  about 
an  inch  and  a  half;  and  again  on  the  31st,  to  the  depth  of  aboiit  seven 
inches.  Both  of  these  deposits,  when  melted,  gave  a  depth  of  water 
of  two-thirds  of  an  inch. 

The  thermometer  was  lowest  on  the  2d,  and  highest  on  the  21st, 
when  it  reached  58^ ;  though  the  warmest  day  was  the  25th,  when 
the  mean  temperature  was  48*3^. 

The  barometer  was  highest  on  the  5th,  when,  being  reduced  to  the 
temperature  of  32^,  it  marked  30*399  inches;  and  lowest  on  the  17th, 
marking  29*593  inches. 

There  were  but  two  days  of  the  month  entirely  clear  or  free  from 
clouds  at  the  hours  of  observation,  and  five  days  on  which  the  sky  was 
entirely  covered  with  clouds.  * 

Comparison  of  January^  1860  and  1859,  with  the  month  of  Janu- 
ary for  nine  years. — The  table  given  below,  will  exhibit  at  a  glance 
the  difference  in  the  readings  of  the  barometer  and  thermometer,  the 
direction  of  the  wind,  and  the  quantity  of  rain  which  fell  in  January 
last ;  as  compared  with  January  of  last  year,  and  with  the  averages 
of  the  same  month  for  the  nine  years  from  1852  to  1860,  inclusive. 

A  ComparUon  of  the  Principal  MeUorologieal  Phenomena  of  January,  1860,  with 
those  of  January,  1859,  and  of  the  $ame  month  for  nine  years,  at  Philadelphia, 


Jan.  1860. 

Jan. 1869. 

Jan.  9  years. 

Thermometer. — Highent, 

68® 

66® 

62« 

**               Lowest,  . 

3i 

—2 

-H 

"               Daily  oicilUtion, 

14-8 

13-0 

11-9 

**                Mean  daily  range, 

65 

80 

6-9 

«               Mean  at  7  A.  M., 

2B-9 

30-0 

27-2 

-                      "       2  P.  M., 

38  4 

38-6 

36-2 

M                                          U             9           14 

33*0 

33  3 

30-8 

«•                     ««  for  the  month, 

33-4 

34-0 

3M 

Barometer. — Hlgheet, 

30-399  ins. 

80*476 

80^704 

**           Lowest, 

39*&93 

29-387 

28-941 

**           Mean  daily  range,     • 

•169 

•206 

•206 

«           Mean  at  7  A.  M., 

29970 

30-016 

29-978 

"                   •«      «  P.  M.,    . 

29-916 

29-976 

29  940 

«                   ««      9  P.  M., 

29938 

30-017 

29  966 

•<                  "  for  the  month. 

29-941 

30-003 

29-961 

Rain  and  melted  mow. 

3  361  inn. 

6-230 

2-933 

Prevailing  winda. 

!f.89<>w.402. 

s.80}Ow.876. 

N.  eSJi^'w.  340. 
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Particulars  of  the  Steamer  New  London. 

Hull  built  by  George  Greenman  &  Co.,  Mystic,  Conn.  Machinery 
by  C.  H.  Delamater,  New  York.  Intended  servicey  New  York  to  New 
London,  Conn. 

Hull. — 

Length  on  deck,  • 

^       at  derp  load  line,  .  • 

Breadth  of  beam,  molded,    • 

Depth  of  hold  to  spar  deck,  • 

Frames — molded,  12  ins. — sided,  8  and  9   ins. — apart  at 
centres,  24  ins. 

Draft  of  water,  forward,  9  feet,  a(l, 

Tonnage,       .  .  .  260. 

Area  of  immersed  section  at  load  draft  of  10  ft.,  234  aq.  ft. 

Masts,  three.     Rig,  schooner. 
Engins. — Vertical  direct. 

Diameter  of  cylinder, 

Length  of  stroke,      •  • 

C  ut-off— one-third. 
BoiLBB. — One— Return  tabular. 

Length  of  boiler,  .  • 

Breadth         *'  . 

Number  of  furnaces,  *  •  •  S. 

Breadth  *' 

Length  of  grate  bars,  • 

Number  of  flues, 


145  feet. 
136     ** 
26     " 
8     •* 


10     « 


Internal  diameter  of  flues. 


above,  .16— below,   10. 

{shove,  .  . 

below,  8  of  Oi  ins.,  3  of 
Length  of  flues,  above,  12  ft.  10  ins. — below, 

Heating  surface,         •  .  1100  sq.ft. 

Diameter  of  smoke  pipe,       •  • 

Height  '« 

Pbopbllbk. — 

Diameter  of  screw,  •  • 

Length  "         • 

Pitch  «... 

Number  of  blades,    •  .  .4. 

Remarks, — One  independent  steam,  fire,  and  bilge  pump.     Poop 
cabin  and  deck.    Date  of  trial,  October,  1859.  C.  H.  H. 


3  feet 

34  inches. 
6      - 

18  feet. 

8     " 

8  inches. 

7    « 

3      " 

0     «' 

8     •* 

16     « 

8     « 

3     « 
24    •• 

9  feet. 
1     " 
17    « 

6  inches. 

FRANKLIN  INSTITUTE. 
Proceedings  of  the  Stated  Monthly  Meeting^  February  16,  I860. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew,  Vice-President. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  T.  Oldham,  Esq.,  Superintendent  of  the 
Geological  Survey  of  India,  and  John  B.  Murray,  City  of  New  York. 

Donations  to  the  Library  were  received  from  the  Royal  Astrono- 
mical Society,  the  British  Meteorological  Society,  the  Royal  Society, 
the  Statistical  Society,  and  the  Commissioners  of  Patents,  London ; 
the  Royal  Irish  Academy,  Dublin,  Ireland ;  TEcole  des  Mines,  Paris, 
France ;  Oesterreichischen  Ingenieur-Veriens,  Wien,  Austria ;  the 
Governor-General  of  India,  Calcutta,  India;  L.  A.  Huguet-Latour, 
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Montreal,  Canada;  E.  S.  Philbrich,  Esq.,  Boston,  Massachusetts;  the 
American  Institute,  City  of  New  York ;  Wm.  E.  Morris,  Esq.,  Brook- 
lyn, New  York ;  the  Mercantile  Library  Association,  Pittsburgh,  Penn- 
sylvania ;  and  from  Messrs.  H.  P.  M.  Birkinbine,  Alfred  B.  Taylor, 
Col.  J.  Ross  Snowden,  Drs.  William  P.  Moon,  Laurence  Turnbull, 
and  Professors  J.  F.  Frazer,  and  J.  C.  Cresson,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  January,  was  read. 
The  Board  of  Managers  &  Standing  Committees  reported  their  minutes. 

Candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (10)  duly  elected. 

The  Standing  Committees  for  the  ensuing  year  were  appointed  by 
the  President,  and  approved  as  follows : — 

On  the  lAbrary* 

John  Allen, 
James  H.  Crenon, 
George  Erety, 
B.  B.  Gumpert, 
Raper  Hotkins, 
James  T.  La  kens, 
Samuel  MiddletoOt 
Henry  K.  Plumly, 
John  8.  Bleep, 
Laurence  Turnbull. 

On  Cab.  of  Art$  4*  Manuf 

James  C.  Booth, 
Thomas  Bkkerton, 
Samuel  Broadbent, 
Henry  Bowers, 
John  B.  Beiu, 
Robert  C.  Cornelius, 
Edward  P.  Eastwick, 
DsTid  M.  Hogan, 
Henry  J.  Taylor, 
Henry  P.  Taylor. 


On  Cabinet  of  Models. 

Wm.  B.  Beroent, 
Joseph  Buffi ngton, 
George  Burnham, 
Richard  H.  Downing, 
John  Fraser, 
Robert  H.  Gratz, 
George  C.  Howard, 
Ephraim  L.  Pratt, 
John  L.  Perkins, 
Coleman  Sellers. 

On  Exhibitions* 

John  E.  Addicks, 
John  Agnew, 
James  H.  Bryson, 
James  H.  Cresson, 
John  M.  Gries, 
William  Harris, 
Thomas  8.  Stewart, 
William  Sellers, 
Isaac  S.  Williams, 
Thomas  J.  Weygandt. 


On  Cabinet  of  Mineral$t  ^ 

laaac  H.  Conrad, 
John  P.  Fraser, 
Frederick  A.  Genth, 
Isaac  B.  Garrigues, 
John  L.  Le  Conte, 
B.  Howard  Rand, 
Robert  E.  Rogers, 
J.  Hsmilton  Slack, 
John  C.  Trautwinsy 
Wm.  M.  Uhler. 

On  Meetings. 

Wm.  B.  Atkinson, 
Charles  S.  Close, 
James  Dougherty, 
Joseph  S.  Elkinton, 
Henry  Howson, 
Waahington  Jones, 
Thomas  E.  McNeill, 
Andrew  Pal  lea, 
B.  Howard  Rand, 
John  £.  Wootten. 


Chas.  J.  Allen, 
Chas.  M.  Cresson, 
John  F.  Frazer, 
Jas.  A.  Kirk  Patrick, 
Alfred  L.  Kennedy, 


On  Meteorology. 

J.  Aiken  Meigs, 
Benjamin  V.  Marsh, 
Fairman  Rogers, 
James  S.  Whitney, 
Thomas  J.  Weygandt* 


Mr.  Peirce  ezbibited  and  explained  the  Low-water  Detector  manu- 
factared  by  E.  H.  ABheroft.  It  consists  of  a  tube  attached  to  the 
boiler,  just  below  the  water-level,  extending  vertically  to  a  convenient 
Height,  and  surmounted  by  an  air-vessel.  Just  below  the  air-vessel 
projects  a  branch  which  contains  a  union-joint  arranged  to  receive  a 
disc  of  fusible  alloy;  beyond  the  disc  is  a  steam-whistle.  In  the  vertical 
tube  is  placed  a  cock,  which  is  intended  to  prevent  the  continued  es* 
cape  of  steam.     The  operation  of  the  apparatus  is  as  follows: — 

After  the  boiler  has  been  filled  to  the  water-line,  and  put  in  action, 
the  pressure  of  the  steam  forces  the  water  up  through  the  instrument 
into  the  air-chamber,  compressing  the  air  therein  and  filling  this  cham- 


214  Franklin  InstittUe. 

ber  to  a  greater  or  less  extent,  according  to  the  pressure.  There  being 
no  circulation  through  the  apparatus,  so  long  as  the  lower  end  of  the 
tube  remains  under  water,  its  contents  will  be  of  a  comparatiyely  low 
temperature,  and  the  disc  will  remain  solid*  But  whenever  the  water 
in  the  boiler  falls  below  the  end  of  the  tube,  the  steam  immediately 
displaces  the  water  in  it,  and  melts  the  fusible  disc,  and  rushing 
out  through  the  opening,  gives  notice  through  the  whistle  that  the 
water  is  falling  to  a  dangerous  point.  To  replace  a  disc,  open  the 
cock  cautiously  until  the  water  reaches  the  opening  at  the  top,  then 
shut  the  cock,  and  when  the  water  above  it  has  become  cool,  the  disc 
may  be  replaced  with  safety,  and  the  cock  fully  opened. 

The  Committee  on  Meetings  placed  upon  the  Exhibition  Table,  a 
Model  of  Fawkes'  American  Steam  Plough,  presented  to  the  Institute 
in  accordance  with  the  conditions  of  the  award  of  the  Scott's  Legacy 
Premium.  A  description  by  the  Committee  on  Science  and  Art,  was 
published  in  the  Report  made  by  them,  and  published  in  the  Journal. 

No  more  satisfactory  evidence  of  the  superior  claims  and  merits  of 
this  invention  can  be  given,  than  that  contained  in  the  reports  and 
awards  of  the  following  committees  and  societies,  all  of  whom  wit- 
nessed the  Plough  in  practical  operation,  and  subjected  it  to  the  most 
severe  tests : — 

Franklin  Institute  of  Philadelphia,  Scott  Legacy  Premium  of  $20 
and  Medal. 

A  Committee  of  the  Pennsylvania  State  Agricultural  Society,  JVi- 
vorahle  Report. 

The  Philadelphia  Society  for  the  Promotion  of  Agriculture,  Ghrofnd 
Gold  Medal  and  Report. 

Illinois  State  Agricultural  Society,  9^00  Premium  in  1858,  and 
01500  Premium  in  1859. 

United  States  Agricultural  Society,  at  their  Seventh  Annual  £xhi- 
bition  at  Chicago,  Qrand  Grold  Medal  of  Honor. 

Illinois  Central  Railroad  Company,  $1500  Premium  and  Rq^ort 
corroborating  the  above  awards. 

American  Institute  at  New  York,  Premium  of  $1000. 

A  Committee  of  Scientific  and  Practical  Machinists,  appointed  by 
the  Illinois  State  Agricultural  Society,  and  of  the  Illinois  Central 
Railroad  Company,  recommend  the  award  of  the  Premium  of  91500 
offered  by  Illinois  R.  R.  Company. 

Also,  a  working  model  of  Mahlon  Reeder's  Self-acting  Switch  for 
turn-outs  of  railroads.  It  is  operated  by  the  weight  of  the  car  depress- 
ing one  rail,  which  inclines  upwards  sufficiently  to  give  motion  daring 
its  descent  to  the  switch,  by  means  of  rods  and  levers. 

Mr.  I.  N.  Hobbs  exhibited  and  explained  a  working  model  of  an 
elevator  for  Hotels,  styled  a  Steam  Reciprocating  Stairway  Two  plat- 
forms are  arranged  to  rise  and  fall  by  means  of  screws  worked  by  helts 
from  one  landing  to  the  next,  pausing  at  each  long  enough,  say  ten 
seconds,  until  the  passengers  can  step  from  one  to  the  other.  The  edges 
of  the  platforms  upon  the  open  or  entering  side,  as  well  as  that  of  the 
landing,  are  hinged  to  prevent  any  part  of  the  person  being  caught 
between  them. 
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Truutotad  fot  the  Journal  of  the  FruikUn  Inftltvte. 

The  Sewerage  of  Algiers.    By  M.  Piarron  db  Mondbsir, 

Ing.  dea  PonU  et  Chaussies, 

(Continaed  from  page  155.) 

Branch  Bah-Azoun. — ^But  the  longest  and  most  important  work, 
the  construction  of  the  branch  Bab-Azonn,  remained  to  be  done. 

This  was  commenced  in  May,  1858.  I  have  said  that  its  length 
was  4943  ft.,  and  that  its  basin  contained  a  surface  of  279  acres. 

The  point  of  departure  (PI.  II,  Fig.  8,)  being  established  at  a  height 
of  52-48,  and  the  point  where  it  meets  the  sea  being  0*00,  the  mean 
slope  of  the  branch  Bab-Azoun  is  some  0*01  ft.  per  foot."*"  But  this 
branch  has  the  following  slopes : 

For  the  first    492  feet,     •  .  .        -0167      A.  per  foot. 

«•  next  8972    •*  .  .  '009875  ft.        •• 

"  last    469    «        .  .  .        '006        ft.        « 

It  also  has  three  inclines,  amounting  in  all  to  2*78  ft. 

There  were  two  reasons  for  not  adopting  a  uniform  slope,  which, 
otherwise,  would  have  been  most  advantageous.  1st.  The  street  Bab- 
Azoun  has  a  counter  slope  at  the  right  of  Scipio  street,  and  it  became 
necessary  to  increase  the  slope  in  the  first  492  feet,  to  obtain  at  the  low- 
est points  of  the  counter  slope,  a  height  strictly  sufiicient  for  the  pas* 
sage  of  the  sewer.     2d.  Between  Scipio  street  and  the  sea,  notning 

*  AU  the  heights  on  the  profiles  are  sboine  the  mean  level  of  the  Mediternraesn  at  Algiers.  It  is  Jbund 
Ibm  obsenratlons  that  there  Is  a  dUforenoe  of  2*12  ft.  between  the  highest  and  lowest  seas.  The  mean  leval 
li  Kt  at  1*06  above  the  lowest  lerel. 
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forbade  the  application  of  the  uniform  slope,  and  it  was  so  adjudged 
in  the  project.  But,  in  the  course  of  execution,  and  with  a  view  to 
increase  the  discharge  of  the  branch  Bab-Azoun  and  to  suppress  the 
wiers,  of  which  mention  will  be  made  hereafter,  the  Administration 
substituted  two  slopes  and  three  inclines.  I  will  soon  explain  how  we 
arrived  at  an  increase  in  the  delivery  of  the  branch. 

Before  going  farther,  I  give  the  sections  assigned  to  the  brancli  Bab- 
Azoun. 

These  sections  were  five  in  number,  with  widths  successively  of  3*9  ft., 
4-9  ft.,  6-9  ft.,  6-2  ft.,  and  6-56  ft. 

The  height  of  the  side  walls  being  constant  and  equal  for  all  sec- 
tions, the  height  under  the  key  was  successively  equal  to  5*24  ft., 
6-76  ft.,  6-23  ft.,  6-39  ft.,  and  6-66  ft. 

On  calculating  afterwards  the  maximum  quantity  of  water  falling 
in  a  given  time  upon  the  surface  of  279*1  acres,  forming  the  basin  of 
the  branch  Bab-Azoun,  (a  quantity  fixed  at  *16  ft.  per  hour,  thus  lead- 
ing a  supply  to  the  sewer  of  554*4  cubic  feet  per  second,)  we  had  sec- 
tions nearly  double,  and  consequently  a  considerable  increase  in  the 
expense  of  construction.  Instead  of  increasing  the  sections,  a  pre- 
ference was  given  in  the  project  to  the  establishment  of  wiers,  to 
deliver  at  the  level  of  the  springing  line  of  the  arches,  by  means  of 
existing  discharge  canals,  the  eventual  waste  water  of  the  branch  Hab- 
Azoun,  which,  without  this  precaution,  might  submerge  the  cast  iron 
tubes  placed  precisely  at  that-level. 

This  disposition,  approved  in  principle,  could  give  no  inconvenience 
to  the  port,  which  would  only  be  exposed  to  the  accidental  reception 
of  water,  difiering  but  little  from  the  rain  water, 

The  local  administration,  still  desirous  of  suppressing  these  wiers, 
adopted  a  modification  already  made  known  in  the  account  of  the  slopes. 

It  was  completed  by  an  enlargement  of  the  lower  portion  upon  the 
479  feet  corresponding  to  the  reduced  slope,  '005  ft.  per  foot ;  an 
enlargement  which  now  has  a  width  of  13*1  feet,  instead  of  6*56  feet. 
In  all  other  cases,  the  widths  contemplated  in  the  project  have  been 
maintained. 

The  modification  spoken  of,  thus  consisted  of  the  lowering  the  sewer 
by  means  of  three  inclined  planes,  whose  maximum  height  was  2-78 
feet,  and  of  the  enlargement  of  the  lower  part,  whose  slope  was  of 
necessity  reduced  by  the  use  of  the  inclined  planes.  The  delivery  of 
the  branch  Bab-Azoun  is  found  to  be  more  than  doubled  by  the  simple 
fact  of  the  enlargement  of  the  lower  part.  Still,  the  administration 
decided  to  preserve  the  wiers  as  a  precautionary  measure,  but  giving 
to  them  a  less  overfall  than  originally  contemplated  in  the  project. 

Wier»  and  Discharge, — There  are  three  wiers  placed  opposite  the 
outlet  of  the  three  ravine  sewers  of  the  rampart  Poudriere  and  Tivoli. 

I  make  use  of  the  term  ravine  sewer  to  designate  that  whose  lower 
part  only  is  arched,  and  the  upper  part  open.  Thus,  these  affluents 
bringing  down  in  freshets  stones,  gravel,  earth,  and  other  solid  bodies, 
do  not  enter  the  sewer  of  the  enclosure  except  through  large  gratings. 
A  chamber  for  the  alluvium  is  placed  above  the  grate. 
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The  peculiar  disposition  adopted  for  the  ravine  of  Tiroli  penetrates 
the  enclosare  sewer  through  an  inclined  grate  placed  at  the  summit  of 
a  cesspit.  The  alluvium  chamber  is  6*5  feet  deep  when  it  is  filled;  the 
ravine  water  being  no  longer  able  to  penetrate  the  sewer,  will  escape 
through  the  development  of  the  ancient  sewer  of  Tivoli,  which  thus 
becomes  a  discharging  canal. 

Such  are  the  measures  adopted  to  insure  at  all  times  the  passage  of 
the  water  of  the  branch  Bab-Azoun. 

On  examining  the  longitudinal  profile  of  the  branch  Bab-Azoun,  we 
observe,  that  while  the  sewer  descends  to  the  sea  with  nearly  a  uni- 
form slope,  the  level  of  the  streets  under  which  it  is  situated  continues 
nearly  the  same. 

It  follows  that  starting  from  Scipio  street,  the  lowest  point  in  the 
street  Bab-Azoun,  the  depth  of  the  sewer  below  the  surface  constantly 
increases. 

Opposite  the  confluence  of  the  ravine  sewer  of  the  Bab-Azoun  ram- 
part, at  the  site  of  the  Theatre,  the  depth  of  the  excavation  exceeds 
26  feet. 

Thus  the  sewer  was  executed  under  ground  from  this  point  to  the 
sea,  for  a  length  of  3660  feet. 

The  branch  Bab-Azoun  is  composed  of  two  distinct  parts :  the  upper 
constructed  in  an  open  cut  under  the  street  Bab-Azoun,  and  the  lower 
part  tunneled  under  the  street  of  the  Faubourg  Bab-Azoun. 

There  are  five  common  man-holes  in  the  upper  part,  and  nine  well 
man-holes  in  the  tunneled  portion ;  or,  in  other  words,  nine  vertical 
openings  which  served  as  shafts  for  removing  the  excavation  of  the 
tunnel,  and  were  so  disposed  as  to  answer  for  approaches  to  the  sewer. 
There  were  twenty-eight  water-inlets  under  the  pavements. 

The  total  length  of  secondary  sewers  is  2361  feet.  The  sewer  com- 
municates in  its  course  with  sixty-five  private  drains,  twenty-three 
gutters,  and  seventeen  public  urinals. 

The  two  portions  of  the  Bab-Azoun  branch  were  worked  simulta* 
neously  in  May,  1853. 

The  portion  mth  an  open  cut — The  portion  in  open  cut,  following 
upwards  the  right  hand  side  of  the  street  Bab-Azoun,  was  built  with- 
out serious  accidents  as  far  as  the  end  of  the  arcades.  The  same 
precautions  were  taken,  and  the  same  measures  adopted,  as  for  the 
street  Bab-el-Oued,  and  for  that  of  the  Marine.  None  of  the  houses 
were  damaged,  though  the  excavations  attained  a  depth  of  18*7  feet. 

Under  the  site  of  the  Theatre  between  the  extremity  of  the  arcades 
of  the  street  Bab-Azoun  and  the  man-hole,  T  5,  were  found  the  ancient 
silos,*  which  it  was  found  necessary  to  shore  up,  and  consolidate  with 
special  masonry. 

Subterranean  portion, — The  main  work  consisted  in  the  excavation 
of  the  underground  part.  To  expedite  the  work,  they  commenced 
simultaneously  sinking  twelve  shafts,  ranged  at  nearly  equal  distances 
along  the  line.    These  twelve  pits,  of  which  the  last  two  near  the  sea 

*  AIm  m«  carltiM  withont  archM  presentini;  a  Tertical  openlDg,  Tory  narrow.    Th«ae  nndeiigrooiid  pita 
•NTcd  thj  Arabtf  ibr  the  itorage  of  com. 
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have  been  suppressed  and  filled  up,  and  of  which  the  nine  interme- 
diates between  them  and  the  man-hole  T  5,  have  been  converted  into 
man-hole  pits,  were  sunk  to  the  level  of  the  principal  sewer. 

The  deepest  was  the  shaft  T  15,  one  of  the  two  suppressed ;  it  had 
a  depth  of  69  feet.  The  miners  at  the  bottom  of  each  pit  working  in 
opposite  directions,  the  tunnel  was  thus  worked  on  twenty-four  faces, 
including  that  of  the  sea. 

Each  gang  of  miners  had  as  a  mean  164  feet  of  gallery  to  pierce 
before  a  junction  with  the  adjoining  one.  The  excavation  was  in  a 
schistose  rock  unfavorably  bedded,  and  much  riddled  with  filtrations. 

In  the  early  part  of  July,  1853,  the  galleries  not  being  connected, 
the  workmen  began  to  suffer  much.  The  air  in  the  galleries  was  not 
renewed,  the  heat  was  oppressive,  the  smell  of  the  lamps  and  the  fume 
of  the  blasts  having  no  sufBcient  outlet,  occasioned  asphyxia.  As  the 
galleries  advanced  the  filtrations  increased,  and  necessitated  night  and 
day  work.  The  miners  had  their  feet  in  water,  and  at  every  instant 
the  filtering  water  fell  in  cold  drops  upon  their  naked  and  sweating 
shoulders.  With  all  these  troubles  there  was  no  stoppage,  and  the 
work  went  on  briskly  night  and  day.  The  position  of  the  workmen 
was  bettered  as  far  as  possible  by  establishing  a  current  of  air  by  means 
of  wind-sails,  a  simple  method  borrowed  from  the  navy.  Boots  were 
given  to  the  miners  to  protect  their  feet,  and  oil-cloth  sacks  for  guard- 
ing against  filtrations. 

These  inconveniences  disappeared  mostly  towards  the  close  of  1853, 
on  successive  intercommunication  of  the  galleries  being  made.  Then 
the  filtering  water  was  drained  into  the  sea. 

The  most  important  of  these  filtrations  was  found  in  shaft  T  10, 
(PI.  II,  Fig.  3,)  under  the  roots  of  the  beautiful  palm,  which  may  be 
Be  1  at  the  Faubourg  Bab-Azoun,  at  the  foot  of  the  Rampe  Bugeaud. 
This  fact  explains  the  superb  vegetation  and  excellent  preservation  of 
this  tree,  which  without  any  care  prospers  in  a  dry  region. 

This  water  became  so  annoying  to  the  works  that  it  was  decided  to 
pierce  a  gallery  131  feet  long,  under  Faubourg  street,  and  through  it 
turn  the  water  into  the  sea,  and  so  get  rid  of  it  without  the  expense 
of  drainage.  This  gallery  will  be  maintained,  and  will  serve  for  the 
running  of  the  source  of  the  palm  water,  which  now  passes  under  the 
flooring  of  the  sewer,  in  culverts  made  for  that  purpose,  and  will  ulti- 
mately feed  a  public  fountain  upon  the  new  quays.  The  conjecture 
held  in  the  project  as  to  the  nature  of  the  rock,  where  it  was  supposed 
that  a  portion  of  it  might  answer  for  revetment,  especially  for  the  side 
walls,  proved  to  be  altogether  too  favorable.  In  the  course  of  the 
execution  of  the  project,  it  was  found  that  we  could  not  dispense  with 
walling  the  gallery  throughout.  The  thickness  of  the  side  walls  ^as 
fixed  at  1*16  ft.,  and  that  of  the  arches  0-82  ft.  in  one  row  of  briAs. 
But  these  dimensions  were  considerably  exceeded  in  the  execution  of 
the  work. 

To  give  an  idea  of  the  miscalculations  and  enlargements  which  at- 
tend the  execution  of  certain  tunnels,  I  believe  it  would  be  useful  to 
give  some  details  upon  this  matter. 
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A  careful  comparison  of  the  sections  of  the  galleries  has  been  made 
to  ascertain  the  exact  quantity  of  rock  excavated,  as  well  as  the  ex- 
cess of  the  masonry  over  the  proposed  thickness  of  the  revetments. 
The  quantity  of  excavation  exceeds  by  785  cubic  yards  the  amount 
answering  to  the  proposed  thickness  of  the  revetment,  increased  by  an 
allowance  of  0*196  ft.  in  all  the  circumference  accorded  by  the  speci- 
fications ;  this  answers  to  an  increase  of  a  little  over  a  cubic  yard,  per 
running  yard,  or,  say  about  one-seventh.  This  increase,  independent  of 
that  proauced  by  two  great  land-slides,  of  which  mention  will  be  shortly 
made,  arose  from  the  unfavorable  bedding  of  the  rock,  from  the  pre- 
sence of  small  layers  of  clay  in  their  crevices,  from  the  abundance  of 
filtrations,  and  from  the  concussion  of  the  miners  hammers.  The 
holes  and  cavities  thus  formed,  had  to  be  replaced  by  masonry. 

JPrineipal  Land-slides. — Two  great  land-slides  occurred  in  the  pro- 
gress of  the  tunnel,  forming  funnel-shaped  cavities  extending  from  the 
bottom  of  the  gallery  to  the  natural  surface.  The  first  broke  out  at  the 
corner  of  a  street  upon  the  public  square,  near  the  shaft  x  9,  in  conse- 
quence of  the  rain.  The  funnel  was  33  ft.  deep,  with  nearly  an  equal 
diameter  at  the  natural  surface.  A  portion  of  the  pavement  was  preci- 
pitated to  the  bottom,  and  the  neighboring  house  was  endangered.  For- 
tunately none  of  the  laborers  were  injured.  This  sudden  slide  was  all 
the  more  unexpected,  from  the  fact  that  well  man-hole,  T  9,  and  the 
neighboring  gallery,  had,  for  more  than  a  year,  stood  perfectly  with- 
out revetment  or  indication  of  the  least  movement.  It  was  afterwards 
discovered  that  the  cause  of  the  accident  was  due  to  the  presence  of 
an  ancient  well  (which  had  been  filled  up)  lying  immediately  above  the 
tunnel,  but  whose  bottom  did  not  reach  quite  to  the  top  of  the  gallery. 
This  well,  whose  existence  was  not  suspected,  had,  by  the  influence 
of  the  rain,  burst  through  at  the  bottom,  carrying  with  it  the  neigh- 
boring parts.  This  accident  was  promptly  repaired  without  any  in- 
jarioufl  consequences.  They  were,  however,  compelled  to  locate  the 
pit  man-hole  some  yards  above  in  undisturbed  soil. 

The  second  land-slide,  and  the  most  considerable,  occurred  near  the 
fort  Bab-Azoun,  at  the  13*12  ft.  section.  At  this  point,  on  the  left  hand 
side  of  the  gallery  and  near  the  level  of  the  springing  line,  was  met  a 
layer  of  clay  very  much  inclined  towards  the  fort  Bab-Azoun,  which 
passed  under  the  foundations  of  this  work.  The  rock  was  not  long 
laid  upon  this  clay,  when  it  began  to  slide.  Land-slides  occurred  every 
day,  notwithstanding  the  shoring,  and  so  left  large  hollows. 

Unfortunately  thb  was  in  the  rainy  season,  and  notwithstanding 
the  great  exertions  made  at  this  point,  when  only  a  few  days  were 
needed  to  make  this  dangerous  passage,  the  hollow  broke  in  from  the 
topu  and  a  large  funnel,  39  ft.  diameter  and  42*5  ft.  deep,  was  formed 
by  .he  sliding  of  the  neighboring  parts.  All  the  earth  above  the  clay 
lay  r  slid,  and  shattered  the  streets.  The  foundations  of  fort  Bab-Azoun 
were  uncovered  and  were  suspended  without  support  for  several  yards 
distance.  The  slide  occurred  in  broad  day,  but  fortunately  the  work- 
men, forewarned  by  certain  signals,  withdrew,  leaving  their  tools  be- 
hind them«     One  only  was  slightly  braised.     There  remained  a  space 
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from  23  to  26  ft.  to  be  constructed  at  the  bottom  of  this  funnel.    The 
masonry  was  finished  above  and  below  this  space. 

After  filling  all  the  unstable  parts,  on  the  demands  of  the  military 
engineers,  the  foundations  of  the  fort  were  strutted  with  strong  beams 
89  ft.  long.  After  having  propped  this  part,  and  placing  the  work- 
men under  the  shelter  of  a  platform  resting  on  the  streets,  the  work 
of  closing  this  dangerous  spot  was  begun.  Fair  weather  favored  the 
operation,  which  terminated  without  mishap. 

The  works  of  the  branch  Bab-Azoun  were  completed  in  August, 
1855.  Commenced  in  May,  1853,  and  continued  without  interruption, 
the  work  lasted  twenty-seven  months.  About  a  year  before  its  com- 
pletion, the  upper  portion  as  far  as  the  ravine  Poudriere  was  finished 
and  put  in  service.  The  water  was  delivered,  for  the  time,  through 
the  Poudriere  sewer  which  meets  the  enclosure  sewer  at  the  same  level. 
The  lower  part,  between  the  Poudriere  ravine  and  the  sea,  was  finished 
without  permitting  the  entrance  of  a  single  affluent  sewer.  All  the 
connexions  were  made,  but  the  affluents  continued  to  follow  their  an- 
cient courses.  The  removal  of  some  provisional  dams  sufficed  for 
leading  their  water  into  the  enclosure  sewer.  By  these  precautions,  all 
the  lower  part  of  the  Bab-Azoun,  for  a  length  of  2624  ft.,  was  clear  of 
all  impurities  up  to  the  time  of  its  completion.  In  the  axis  of  the  bot- 
tom there  was  only  running  a  stream  of  clear  water,  proceeding  from 
the  filtrations  which  found  their  way  through  outlets  made  in  the  side 
walls. 

M.  the  Marshal  Count  Raudon,  Governor-General,  to  whom  Algiers 
is  chiefly  indebted  for  the  benefits  of  this  sewer,  took  advantage  of 
the  occasion  to  visit  the  great  galleries,  before  they  were  put  in  ser- 
vice. A  great  number  of  people  were  enabled  to  gratify  their  curio- 
sity, and  to  pass  through  the  brilliantly  illuminated  galleries.  This 
official  visit  in  the  interior  of  a  sewer  is,  probably,  the  only  instance 
of  its  kind. 

Tram  Railroad  in  the  branch  Bab-Azoun. — The  reduction  to  0-005  ft. 
per  foot  of  slope  in  the  branch  Bab-Azoun,  in  the  479  ft.,  necessarily 
had  the  effect  of  arresting  the  alluvium  brought  down  by  the  water. 
Thus,  notwithstanding  the  proposed  system  of  flushing,  a  small  tram 
railroad  was  established  upon  a  causeway  of  masonry,  occupying  the 
right  part  of  the  section  of  13*12  ft.  Experience  has  already  demon- 
strated the  utility  of  this  railroad,  which  transports  directly  to  the 
sea  the  deposits  which  otherwise  must  have  been  carried  by  barrows, 
or  taken  by  manual  labor  through  the  man-hole  pit,  T  14,  situated  885  ft. 
from  the  lower  end.  (It  will  be  borne  in  mind  that  the  two  shafts, 
T  15,  and  T  16,  were  suppressed,  since  they  were  comprised  within  the 
accessory  works  of  the  fortifications.)  The  tram  railroad,  (Plate  I, 
Fig.  8,)  has  a  length  of  482  ft.  It  is  prolonged  69  ft.  beyond  the  out- 
let so  as  to  admit  of  the  wagons  being  emptied  in  the  deep  sea.  The 
causeway  of  masonry  supporting  the  railway  is  4*27  ft.  wide ;  at  the 
origin  the  causeway  is  1*67  ft.  above  the  axis  of  the  invert,  and  at  the 
lower  end  it  is  0*62  ft,  thus  giving  to  the  rail  track  a  slope  of  O'OOTS  ft. 
per  foot.     The  width  of  the  track  is  2*43  ft.     Two  wagons  emptying 
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at  the  Bides  do  all  that  is  required.  They  are  suspended  from  the 
key  of  the  arch,  so  as  not  to  be  carried  away  in  times  of  freshets. 

Materials  used  in  Construction. — All  the  masonry  used  in  the  en- 
closure sewer  and  secondary  canals  was  laid  in  hydraulic  mortar  of 
Italian  puzzolano.  This  mortar,  composed  of  equal  parts  of  excel- 
lent fat  lime  of  Algiers,  of  coarse  sand,  and  of  puzzolano  of  Civita 
Vecchia,  and  mixed  into  a  somewhat  stiff  paste  by  the  shovel  and  hoe^ 
set  quite  firmly  in  from  six  to  eight  days. 

The  upper  portion  of  the  invert  was  covered  with  spalls  and  a  lining 
of  Vassy  cement,  presenting,  united,  a  thickness  of  0*16  ft.  The  lower 
part  of  the  side  walls,  for  a  height  of  0*65  ft.,  is  lined  with  this  cement, 
a  thickness  of  0*065  ft.  The  remainder  of  the  side  walls  is  coated 
most  carefully  with  hydraulic  mortar.  The  arches  are  pointed.  Cut 
stone  was  used  at  all  the  points  where  the  fall  of  water  would  injure 
common  masonry.  Thus  the  affluents  emptying  into  the  sewer  let  fall 
their  waters  upon  cut  stone  work.  The  flooring  of  water  inlets,  par- 
ticularly exposed  to  the  shock  of  rain  water,  is  likewise  paved  with 
stone  masonry. 

Ventilation  of  the  Sewer, — It  was  essential  to  spare  no  pains  for 
the  ventilation  of  the  galleries.  This  is  now  efiFected  by  the  water 
inlet  grates,  by  private  drains,  by  terrace  gutters,  by  the  public  uri- 
nals, and,  finally,  by  the  openings  of  the  man-holes.  Every  canal  and 
every  pipe  acts  as  a  chimney  draft  for  the  gas.  The  gutters  were  also 
disposed  so  as  to  produce  the  best  effect. 

In  speaking  of  flushing,  I  will  point  out  another  effective  mode  of 
ventilation  which  can  easily  be  applied  to  the  enclosure  sewers. 

Water  Inlets, — On  the  other  hand,  the  water  inlet  grates,  placed 
in  the  axis  of  the  kennels,  would,  in  hot  weather,  present  an  inconve- 
nience which  we  have  attempted  to  remedy. 

There  are  three  systems  of  water  inlets  used  upon  the  sewer :  1st, 
the  hydraulic  system ;  2d,  the  valve  system ;  3d,  the  system  of  grates 
and  morable  covers. 

The  hydraulic  system  can  only  succeed  with  the  condition  that  the 
reserve  liquid  stationed  in  the  chamber  to  cut  off  the  gas  should  be 
frequently  renewed,  and  that  the  chamber  should  not  be  constantly 
choked  up  with  deposit.  In  Algiers,  where  the  streets  are  Macadam- 
ised, the  hydraulic  water  inlets  would  soon  be  choked,  especially  in 
winter.  On  the  other  hand,  in  summer  there  are  scarcely  any  cur- 
rents of  water  in  the  kennels  except  in  the  neighborhood  of  the  pub- 
lic fountains.  It  follows  then  that  the  reserve  liquid  of  the  chambers 
would  itself  give  forth  an  odor  quite  as  offensive  as  that  of  the  sewer. 

Thus,  I  do  not  hesitate  to  say  that  this  system  which  seems  to  suc- 
ceed so  well  in  London  and  to  give  so  much  satisfaction  there,  is  not 
adapted  to  the  climate  of  Algiers. 

As  yet,  there  has  been  established  upon  the  enclosure  sewer,  the 
branch  of  the  Marine,  but  a  single  trap  water  inlet,  as  a  matter  of 
experiment.   (PI.  I,  Fi^.  10.) 

The  valve  system,  which  has  also  been  experimented  on  in  the  sewer, 
succeeds  far  better.    The  valve  allows  the  water  and  the  deposits  to 
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enter  without  an  escape  of  the  [^as.  It  is  essential  to  give  a  sharp  curve 
to  the  bottom  of  the  water  inlet.  This  system  is,  however,  liable  to 
derangement.  The  rust  so  quickly  produced  under  such  conditions, 
sooner  or  later  prevents  the  play  of  the  hinges,  and  the  water  inlet 
becomes  completely  obstructed. 

A  third  system  has  been  applied  to  the  sewer,  which  consists  in  dis- 
posing the  frame  of  the  Avater  inlet,  so  as  to  receive  at  will  either  a 
grate  or  a  cast  iron  cover  with  a  hole  in  its  centre.  In  winter,  when 
it  rains  frequently  and  the  inconvenience  of  the  gas  is  much  diminished, 
the  movable  grates  are  placed ;  but  in  summer  they  use  the  covers. 
The  hole  suffices  for  the  flowage  of  the  kennels.  If  by  chance  a  sud- 
den rain  storm  should  occur  in  summer  (a  quite  unusual  thing  in  Al- 
giers), the  gutter-men  in  charge  could  readily  raise  the  covers  until 
the  end  of  the  storm. 

The  system  of  grates  and  movable  covers  which  is  generally  applied 
to  the  enclosure  sewer,  had  already  existed  for  several  years  upon  the 
other  sewers  of  Algiers.  They  are  attended  with  some  inconvenience, 
but  the  sum  of  the  advantages  unquestionably  outweighs  it. 

Private  sewers, — For  the  junction  with  private  sewers  certain  pre- 
cautions were  indispensable.  It  was  first  necessary  that  the  govern- 
ment should  compel  the  proprietors  whose  canals  already  branched 
into  the  ancient  sewers  emptying  into  the  harbor,  to  make  new  branches 
into  the  enclosure  sewer  or  its  affluents.  For  this  purpose,  a  decree 
was  made  by  the  Mayor  of  Algiers,  dated  12th  October,  1852,  whose 
purport  was : 

Art.  1.  According  with  the  Advancement  of  the  sewer  works  of  Algiers,  the  proprie- 
tors or  principsl  local  tenants  of  the  houses  situated  in  the  streets  Bab-Azoun,  Fauboarg 
Bali«eUOued,  Marine,  at  the  Government  square,  Mabon,  and  other  streets  or  aqoares 
adjoining,  whose  conduits  empty  directly  in  the  harbor,  or  into  sewers  which  are  to  be 
modified  or  suppressed,  shall  execute  in  the  interior  of  their  bouses,  and  according  to 
the  indications  to  be  given  them  by  the  engineer  in  charge  of  the  sewerage,  all  the  ne- 
cessary changes  for  uniting  their  conduits  with  the  euclosure  sewer  or  its  affluents. 

Art.  2.  The  connexion  shall  be  made  in  the  man-holes,  which  shall  be  constrocted 
by  the  Government  in  the  limits  of  the  public  street,  at  the  points  indicated  by  the  pro- 
prietors themselves,  who  shall  cause  their  conduits  to  empty  in  the  man-holes,  at  the 
level  assigned  by  the  government,  in  establishing  at  their  expense  the  grate  prescribed  by 
the  order  of  May  i7,  1847.* 

I  would  here  state  that  the  proprietors  without  exception  cheerfully 
complied  with  the  execution  of  this  order,  and  that  some  have  had 
important  works  in  bringing  them  down  to  the  level  of  the  sewer. 

As  for  all  the  connexions  made  under  the  public  street  at  the  pre* 
sent  time,  two  cases  are  presented,  according  as  the  depth  of  the  in- 
vert of  the  private  sewer  is  either  above  or  below  5*25  ft. 

In  the  first  case,  there  is  established  under  the  arcades  or  pavements 
a  man-hole  into  which  empties  the  private  sewer  across  the  required 
grate.  This  grate  is  movable,  and  is  retained  in  its  place  by  a  cross- 
piece  with  two  screw  rings  inserted.  The  man-hole  is  closed  by  a  cut- 
stone  cover  with  an  opening  in  it.     The  grate  arrests  the  solids..    If 

^  The  decree  of  May.  1847,  fixes  the  ocmditions  on  which  the  JancUon  of  the  prirate  condoits  with  the  pub- 
lie  sewera  shall  bo  made,  and  prescribes,  among  other  mattcn,  the  placing  of  a  grate  with  ban  *06  ft.  iuter> 
val.    This  grate  is  doiigaed  to  prereat  the  Intxodttctlon  of  solid  matters  into  the  public  sewar. 
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the  private  conduit  is  choked  up  above  the  grate,  it  is  cleansed  with 
the  greatest  ease  by  opening  the  man'hole,  and  taking  down  the  grate. 
The  second  case  not  admitting  of  cleansing  in  the  man-hole,  the  latter 
is  discarded,  and  the  grate  is  placed  in  the  enclosure  sewer  in  the 
plane  of  the  side  walls. 

We  might  nndoubtedly  have  profited  by  the  establishment  under  the 
arcades  of  a  hydraulic  chamber,  and  by  this  means  have  intercepted 
the  gaseous  currents,  ascending  from  the  main  sewer  to  the  house,  and 
so  put  in  practice  the  system  generally  followed  in  London  for  the  pri- 
vate sewers.  But  it  must  be  borne  in  mind  that  the  houses  of  Algiers 
are  not  in  the  same  condition  with  those  of  London.  The  latter  enjoy 
the  advantage  of  a  distribution  of  water  in  every  house,  and  can  thus 
renew  at  will  the  reserve  liquid  of  the  hydraulic  chamber ;  while  our 
houses  in  Algiers  are  deprived  of  this  means  of  cleansing,  without  which, 
the  hydraulic  basin  cannot  well  be  maintained. 

In  the  actual  condition  of  the  houses  of  Algiers,  the  hydraulic  basin 
applied  to  private  sewers,  would  be  attended  with  inconveniences  for 
the  water  inlet  which  I  have  already  spoken  of.  The  administration 
as  yet  have  made  no  application  of  them  in  the  man-holes  under  the 
arcades.  As  for  individuals  who  are  at  perfect  liberty  to  apply  them 
in  the  interior  of  their  houses,  they  do  not  find  their  local  conditions 
to  be  such  as  to  warrant  the  establishment  of  the  system.  In  fact,  the 
underground  cellar  found  in  all  the  houses  of  London,  and  which  is  so 
admirably  adapted  to  the  establishment  and  maintenance  of  hydraulic 
basins,  does  not  exist  in  the  houses  of  Algiers. 

The  private  drain,  in  place  of  being  found,  as  in  London,  imme- 
diately under  the  flagging  of  the  cellar,  sometimes  crosses  under  the 
vestibule,  sometimes  under  a  store-house,  sometimes  under  an  under- 
ground piece,  at  a  variable  depth.  We  may  conceive  then,  that  these 
local  dispositions  are  an  obstacle  in  the  establishment  of  hydraulic 
basins. 

It  may  not  be  amiss  to  remark  in  passing,  that  the  houses  of  Lon- 
don have  a  greater  interest  at  stake  in  guarding  against  the  exha- 
lations of  the  public  sewers,  whose  gas  is  driven  back  by  the  flood 
tide,  than  those  of  Algiers,  which  are  naturally  protected  against  this 
evil. 

Simple  Man-holes. — The  simple  man-holes  established  along  the  main 
sewer,  are  arranged  so  as  to  permit  the  introduction  of  cast  iron  tubes, 
ultimately  to  be  placed  upon  the  consols  now  awaiting  them.  They  are 
all  after  the  same  model.  Cut-stone  bond  is  bedded  in  the  arch  of  the 
sewer.  The  upper  face  is  laid  at  a  level  of  1*18  ft.  above  the  intrados 
of  the  key,  and  the  lower  face  is  cut  conformably  with  the  curve  of  the 
arch.  The  interior  opening  has  the  form  of  a  vertical  cylinder  whose 
base  formed  of  semicircles  joined  by  a  rectangle,  has  a  length  of  3*28  ft. 
in  a  parallel,  and  1*96  ft.  in  a  perpendicular  direction  to  the  sewer.  This 
serves  as  the  base  of  a  conical  chimney  terminated  above  by  a  circular 
opening  1*96  ft.  in  diameter.  The  upper  part  of  the  man-hole  is  closed 
by  a  cut-stone  frame  supporting  a  tarred  oak  frame,  under  which  re- 
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pose  the  cast  iron  frame  and  cover.*  This  disposition,  as  we  have 
before  observed,  has  also  been  applied  to  the  water  inlets.  Openings 
made  in  the  conical  chimney  allow  the  workmen  to  descend  into  the 
sewer.  The  cut  stone  bond  bedded  in  the  arch  is  slightly  rounded  to 
facilitate  the  introduction  of  the  cast  iron  pipes. 

(To  be  ContiDaed.) 


Steam  Engineering  in  1859.t  The  Mechanism  of  the  Steam  Engine, 

In  all  the  machinery  there  are  two  distinctive  classes  of  defects  in 
construction.  There  are  those  which  are  so  palpable  as  to  bring  dis- 
credit to  the  designer ;  and  there  are  those,  which,  although  in  certain 
existence,  may  pass  unnoticed  and  uncared  for,  during  the  life  of  a 
machine. 

In  the  first  class  may  be  included,  want  of  strength,  bad  materials, 
bad  workmanship,  and  deficient  knowledge  in  the  expanding  and  con- 
tracting powers  of  materials ;  in  the  second  class,  we  find  chiefly,  want 
of  adaptation,  complication,  want  of  simplicity,  errors  of  principle,  and 
needless  difficulties  of  access  for  examinations,  repairs,  and  renewals. 

We  propose  to  say  a  few  words  on  each  of  these  classes  of  defects 
in  steam  machinery. 

The  engineering  profession  is  indebted  to  the  experiments  of  such 
eminent  men  as  Fairbairn,  Barlow,  and  others,  for  a  practical  know- 
ledge of  the  strength  of  those  materials  used  in  the  construction  of  a 
steam  engine,  and  this  knowledge  is  so  easily  accessible,  that  igno- 
rance is  inexcusable. 

•  Constructive  proficiency  is  obtainable  in  two  ways:  by  experience, 
and  by  a  careful  study  of  the  properties  of  materials.  Many  engineers 
depend  almost  wholly  upon  the  former,  few  trust  entirely  to  the  latter; 
it  is  only  when  the  two  are  combined,  it  deserves  the  title  of  engineer- 
ing. 

In  old-established  firms,  where  the  same  class  of  machine  has  been 

constructed  for  forty  or  fifty  years,  a  degree  of  perfection  is  attained, 
difficult  to  be  found  in  new  establishments,  although  the  manager  may 
be  most  competent.  There  are  exceptions  to  this  general  statement, 
and  we  might,  perhaps,  instance  as  one,  the  hydraulic  machinery  of 
Sir  W.  Armstrong,  where  there  has  been  almost  undisturbed  success, 
and  comparatively  no  failures  with  a  new  establishment,  and  a  new 
class  of  machinery.  We  believe  we  can  trace  the  cause  of  this  suc- 
cess, but  we  do  not  feel  at  liberty  to  allude  to  the  management  in  de- 
tail of  any  private  establishment. 

One  strange  anomaly  in  the  manufacture  of  steam  engines  is  the 
abominable  specimens  often  found  driving  the  tools  of  the  firms  who 
advertise  to  supply  steam  engines  on  the  most  improved  principles. 
This  is  more  the  case  in  the  North  and  Wales  than  in  the  South.  You 
enter  a  large  fitting  shop,  and  hear  in  one  corner,  a  wheezing,  grinding 

*ThiB  •ysti'in  wu  brought  into  uie  for  the  flrat  tiine  nt  Paris  by  M.  EmmeiT,  Sngineer-in-Chiet  (Soe  Ui 
Memoir  npoo  Sewers  and  PountolnB.— Annoief  lUi  Ponu.et  Cksiuttus,  1834,  Zbffu  z.) 

fFrom  tlM  Loud.  Artisan,  Oct.,  1869. 
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noise,  which,  upon  examination,  proves  to  be  a  "Pre- Adamite*'  steam 
engine,  dirty,  leaky,  and  most  extravagant  in  fuel. 

How  is  it  that,  with  such  an  extended  experience,  amounting  to 
nearly  100  years,  we  have  yet,  at  the  present  time,  frequent  break- 
downs and  mishaps  with  our  steam  machinery?  Surelv,  as  such  ad- 
mirers of  "precedents,"  we  ought  to  be  exempt  from  tne  mishaps  of 
our  Transatlantic  friends,  who  do  not  hesitate  to  throw  "precedent" 
overboard. 

We  believe  the  chief  cause  of  oar  failures  is  the  exclusive  spirit  ex- 
isting among  our  manufacturing  engineers,  and  although  this  exclusive- 
ness  tends  to  develop  in  competition,  individual  excellence  and  talent, 
it  undoubtedly  fosters  positive  ignorance  and  contempt  for  the  improve- 
ment of  others. 

We  could  positively  fill  pages  with  particulars  of  constructive  failures, 
not  of  small  people,  but  of  engineers,  employing  from  400  to  800  men, 
and  we  refer  chiefly  in  these  remarks,  to  marine  engineers. 

With  land  and  locomotive  engines,  there  are  frequent  opportunities 
for  the  manufacturer  to  observe  defects  in  daily  regular  work,  but  in 
marine  engines,  it  frequently  happens  the  designer  has  had  little  or 
no  experience  at  sea,  and,  unlike  the  Cornish  man,  he  is  too  proud  to 
^^ax  what  he  do'ant  know."  Hence  it  is,  we  find  patentees  abounding, 
who  profess  to  supply  us  with  engines  so  compact  that  they  remind 
one  mostly  of  those  turned  Chinese  balls,  one  inside  the  other ;  but 
how  they  were  put  together,  or  how  they  can  be  separated,  are  ques- 
tions difficult  to  solve. 

It  has  been  our  misfortune,  or,  more  correctly,  good  fortune,  to  be 
at  sea  in  very  bad  weather,  with  new  machinery,  and  we,  therefore, 
can  speak  with  certainty  of  the  inconveniences — not  to  mention  danger 
— of  defective  construction ;  too  much  or  too  little  taper  in  cocks,  soft 
brasses,  slack  nuts,  inaccessible  valves,  accessible  passages  for  dirt 
or  coal,  and  imperfect  joints,  &c. 

Beam  engines  for  land  or  sea  have  had  their  day;  they  have  been 
most  efficient,  and  possess  advantages  not  to  be  denied;  but  with  the 
necessity  for  less  weight,  fewness  of  parts,  and  increased  speed,  they 
cannot  compete  with  the  oscillating,  trunk,  and  other  direct-acting 
engines. 

For  land  purposes  the  horizontal  engine,  with  long  stroke  and  con- 
nectmg  rod,  will  multiply,  on  account  of  its  small  cost  and  simplicity. 

For  steam  navigation,  simplicity  is  a  great  desideratum,  perhaps 
we  might  say  as  to  mechanical  construction,  it  is  the  great  desidera- 
tmn.  Compactness  is  all  very  well,  if  it  means  not  an  unnecessary 
waste  of  room,  but  compared  with  efficiency  or  economy,  it  is  not  to 
be  considered.  A  ton  of  coal  saved,  will  give  40  cubic  feet  additional 
space  for  machinery,  and  it  will  be  found  that  space  is  economized,  not 
by  extreme  compactness,  which  generally  induces  neglect  in  mainte- 
nance, but  by  efficiency  and  economy  of  fuel;  and  it  is  highly  satis- 
factory to  know  that,  in  adopting  economical  principles  of  construction, 
the  economy  attained  is  not  confined  to  a  mere  saving  of  fuel,  but  of 
space,  and  we  believe  of  capital  also. 
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If  it  IS  possible  to  obtain  100  per  cent,  more  power  from  one  ton  of 
coal,  there  is  every  reason  to  believe  snch  increased  power  can  be 
secured  without  a  corresponding  increase  in  the  first  cost  of  the  ma- 
chinery. 

These  remarks  bring  ns  to  a  subject  we  wish  to  impress  upon  our 
readers,  namely,  the  dimensions  of  cylinder  and  speed  of  piston. 

A  largo  cylinder  and  a  short  stroke  are  synonymous  with  waste  of 
fuel,  and  yet  large  cylinders  and  short  strokes  prevail;  indeed,  in  many 
cases  the  stroke  does  not  exceed  half  the  diameter  of  the  cylinder. 
That  such  engines  can  realize  the  benefits  to  be  derived  from  expan- 
sive action  is  almost  impossible,  whilst  the  amount  of  surface  exposed 
for  premature  condensation  is  nearly  a  maximum. 

We  are  quite  alive  to  the  importance  of  direct-acting  screw-engines, 
running  at  a  high  speed,  to  insure  a  minimum  amount  of  slip,  and  the 
length  of  stroke  is  regulated  by  what  is  considered  a  safe  speed  of  pis- 
ton ;  and  there  is  reason  to  fear  all  efforts  to  decrease  the  diameter, 
and  increase  the  length  of  steam  cylinders,  must  be  very  limited,  as 
long  as  the  steam  pressure  is  only  20  or  25  lbs.  per  inch,  and  the  air- 
pumps  attached  to  the  main  engines.  With  higher  pressure  the  diam- 
eter can  be  reduced,  and  with  separate  air-pump  engines  the  number 
of  revolutions  and  speed  of  piston  can  be  safely  increased. 

To  insure  lightness  in  engine  power,  a  maximum  speed  of  piston  is 
indispensable,  and  it  may  be  taken  for  granted,  that  from  350  to  500 
feet  per  minute,  will  be  generally  adopted  for  marine  engines  in  a  few 
years.  If  the  speed  of  an  engine  is  increased  50  per  cent.,  the  mean 
pressure  remaining  the  same,  an  increase  of  50  per  cent,  of  power  is 
thus  obtained  without  any  additional  outlay  of  capital,  except  what  is 
required  to  give  the  increased  quantity  of  steam,  and  it  is  well  known 
the  cost  of  boilers  is  only  about  one-third  of  that  of  the  engines  to 
which  they  are  attached. 

Increased  pressure,  and  increased  speed  of  piston,  we  reiterate,  are 
among  the  chief  mainstays  of  future  progress  in  steam  power  on  land 
and  sea. 

As  a  natural  consequence  of  an  increased  speed  of  piston,  spur  wheels, 
loose  cranks,  beams,  levers,  and  all  needless  complications,  must  be 
dispensed  with,  steam  must  be  applied  direct  to  the  resistance,  and 
instead  of  one  vast  unwieldy  machine,  we  must  increase  the  number 
and  decrease  the  size. 

Mechanical  lubrication  is  not  sufficiently  attended  to  in  fast  moving 
engines;  by  self-acting  lubrication,  heating  is  avoided,  and  oil  saved, 
and  yet,  in  our  mercantile  steam  navy,  how  few  screw  engines  are 
fitted  with  self-acting  lubricators. 

Land  engines  are  hardly  considered  complete  without  governors  for 
regulating  their  speed ;  whilst  marine  engines,  with  an  ever  varying 
load  in  a  sea  way,  are  only  preserved  from  actual  break-downs,  by  the 
constant  attention  of  the  engineer  in  charge — ^room  again  for  improve- 
ment. 

With  reference  to  the  evils  of  what  is  called  a  compact  enrine,  we 
remember  a  case  in  which  a  pair  of  engines  were  put  on  board  a  ship^ 
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80  compact,  that  after  running  a  short  time,  they  were  removed,  simply 
because  no  engineer  could  be  found,  willing  to  risk  his  arms  and  fingers 
in  keeping  them  in  order ;  and,  in  a  less  degree,  this  is  a  state  of  things 
not  at  all  uncommon  at  the  present  day. 

There  are  various  details  worthy  of  attention  and  capable  of  great 
improvement,  such  as  increased  wearing  surfaces,  and  the  position  of 
thrust-bearing,  the  latter  too  often  forming  a  portion  of  engine  framing, 
BO  as  to  throw  crank  pins,  connecting  rods,  &c.,  out  of  truth,  as  the 
thrust-bearing  wears. 

And  what  shall  we  say  about  screw  propellers?  Who  knows  any- 
thing definite  about  them*,  except  captains  and  masters  of  steam  ships? 
They  are  the  gentlemen  to  explain,  with  the  greatest  clearness,  the 
precise  action  of  the  screw;  the  only  misfortune  is,  that  no  two  of  these 
gentlemen  agree. 

We  are  inclined  to  the  opinion  that,  if  the  present  amount  of  expe- 
rience in  the  diameter,  pitch,  and  shape,  of  screw  propellers  was  ap- 
preciated and  applied,  we  could  greatly  increase  their  present  duty. 

One  fact  is  proved  beyond  all  doubt,  that  it  is  not  advisable  to  have 
the  pitch  of  a  propeller  more  than  60  per  cent,  in  excess  of  the  diam- 
eter. The  principles  of  construction  included  in  what  is  called  Grif- 
fiths' screw,  are  undoubtedly  nearer  the  truth  than  any  other ;  and 
there  is  a  general  tendency  among  engineers  to  adopt  those  principles, 
as  far  as  they  can,  without  actually  infringing  Mr.  Griffiths'  patents; 
bat  still  the  bulk  of  our  marine  engineers  adhere  to  precedent  too 
firmly,  to  profit  by  the  general  experience,  and  we  have  in  existence 
a  collection  of  propellers,  only  suitable  for  a  museum  of  antiquities. 

Supposing  we  have  a  good  pair  of  engines,  how  do  we  place  them 
in  the  ship?  in  a  clean  space  by  themselves — oh,  no!  in  the  stoke-hole. 
Yes,  hundreds  of  screw  engines,  from  70  to  200  H.  p.,  are  working  in 
the  stoke-hole,  placed  there,  we  presume,  to  receive  all  the  dust  and 
dirt,  to  act  as  emery  powder  on  the  bearings,  and  to  prevent  the  pos- 
sibility of  the  engineers  in  charge,  keeping  the  machinery  clean — 
another  advantage  (?)  of  this  arrangement,  is  the  passage  of  cold  air 
from  the  engine-skylight  over  and  round  the  cylinders  (in  inverted  en- 
gines) before  it  reaches  the  ash-pits  and  stoke-hole. 

On  land,  generally,  the  engine  is  placed  by  itself,  as  it  ought  to  be, 
but  at  sea,  where  repairs  are  more  difficult  and  costly,  grit  and  dirt 
are  positively  encouraged. 

It  rests  with  engineers  themselves  whether  they  are  to  have  suffi- 
cient room  on  board  ship,  to  place  their  engines  so  as  to  insure  easy 
access  for  repairs,  and  perfect  separation  from  the  stoke-hole.  Steam- 
ship owners  oppose  their  own  interests,  by  refusing  proper  space  for 
machinery,  and  lose  in  economy  and  efficiency  to  an  unknown  extent. 

We  purposely  avoid  expressing  any  opinion  on  the  several  varieties 
of  direct-acting  engines  now  in  use,  each  has  its  advantages  and  dis- 
advantages, but  there  can  be  no  doubt,  a  preference  should  be  shown 
to  a  long  stroke  and  a  long  connecting  rod.  Trunk  engines  are  com- 
pact, but  they  expose  a  large  surface  for  premature  condensation.  Os- 
cillating engines  are  objectionable  in  many  instance^  on  account  of 
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the  difficulty  of  obtaining  a  simple  and  effective  expansion  gear;  bnt 
faults  of  detail  in  the  mechanism,  sink  into  comparative  unimportance, 
in  comparison  with  the  faults  we  have  alluded  to  in  the  "generation 
of  steam'*  and  its  "application  as  a  motive  power." 

Much  latitude  maj  be  allowed  in  the  position  and  disposition  of  cylin- 
ders, rods,  levers,  &c.,  but  no  latitude  can  be  allowed  in  the  applica- 
tion of  correct  principles  of  economy,  in  the  construction  of  steam 
machinery;  it  is  in  this  latter  respect  we  are  so  very  remiss,  and  whilst 
we  have  one  hundred  plans  for  some  trifling  and  almost  unimportant 
alteration  of  mechanism  detail,  we  are  sadly  wanting  in  practical  sug- 
gestions for  solid  improvement  and  permanent  economy. 

In  concluding  these  very  brief  remarks  on  the  mechanism  of  the 
steam  engine,  it  is  not  consistent  with  the  design  of  these  papers  to 
enlarge  on  mechanical  details,  nor  to  refer  to  questions  quite  separate 
from  the  economy  of  steam  power,  our  chief  aim  being  to  draw  atten- 
tion to  prominent  defects,  and  especially  those  that  increase,  needlessly, 
the  maintaining  and  working  cost  of  steam  power. 

Who  knows,  with  any  certainty,  the  effective  duty  of  different  classes 
of  steam  engines,  as  compared  with  their  indicated  or  total  power? 
the  power  absorbed  in  friction  may  amount  to  80,  40,  60,  or  60  per 
cent.,  according  to  the  perfection  of  the  workmanship  and  arrange- 
ment of  the  parts  of  a  steam  engine,  and  yet  how  seldom  is  a  dyna- 
mometer applied.  On  land,  of  late  years,  dynamometers  have  been 
much  introduced,  even  for  engines  of  only  10  to  20  H.  p.,  but  in  ma- 
rine engines,  of  100  to  500  h.p.,  it  might  be  supposed  frictional  know- 
ledge and  experience  is  of  little  importance,  whether  100  or  200  H.  P. 
IB  required  to  overcome  friction,  is  not  considered  of  sufficient  import- 
ance to  justify  an  outlay  of  £bO  in  a  dynamometer. 

In  our  next  paper,  we  shall  endeavor  to  give  a  resum6  of  all  the  chief 
points  alluded  to  in  this  and  the  five  preceding  papers. 

(To  be  Continued.) 
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The  widest  single  span  of  any  railway  bridge  in  the  world,  is  that 
of  the  Niagara  Suspension-bridge,  connecting  the  American  and  Cana- 
dian Railways,  at  Niagara  Falls.  The  clear  span  is  822  feet.  A  still 
wider  single  span — one  of  1224  feet — is  being  constructed  for  carry- 
ing the  Lexington  and  Danville  Railway  at  an  elevation  of  300  feet 
over  the  Kentucky  river,  in  the  United  States.  The  next  widest  spans 
are  those  of  the  Britannia-bridge,  460  feet  each.  Then  come  the  two 
great  spans  of  the  Saltash  bridge,  of  455  feet  each.  The  next  great 
railway  span  is  that  of  the  Conway  bridge,  of  400  feet.  The  next  is 
the  immense  bridge  carrying  the  Royal  Eastern  Prussian  Railway  over 
the  Vistula,  at  Dirschau.  This  is  an  iron  lattice  bridge,  having  six 
spans  of  397  feet  3  inches  each.  The  Nogat  Bridge,  on  the  same 
line,  has  two  iron  lattice  spans  of  321  feet,  and  one  span  of  53  feet 
6  inches.  The  great  railway  bridge  recently  opened  at  Cologne,  has 
four  lattice  spans  of  344  feet  6  inches  each.  The  openings  of  the  rail- 
way bridge  of  Kehl  will  be  nearly  as  wide.     The  middle  opening  of 
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the  great  Victoria-bridge  at  Montreal,  is  330  feet  wide,  the  other  24 
openiDgs  being  each  242  feet.  The  Chepstow  bridge  has  a  span  of 
306  feet,  besides  three  spans  of  100  feet  each.  The  Boyne  Viaduct 
has  one  lattice  span  of  a  clear  width  of  264  feet,  and  two  side  spans 
of  138  feet  8  inches  each.  The  Newark  Dyke-bridge,  the  largest 
example  of  Warren's  trussed  girders,  has  a  span  of  240  feet  6  inches. 
Several  of  the  tubular  bridges  erected  by  E.  Gouin  &  Co.,  of  Paris, 
over  the  Garonne,  the  Lot,  the  Tarn,  &c.,  have  spans  of  80  metres, 
or  262  feet.  The  Spey  Viaduct,  on  the  Inverness  and  Aberdeen  Junc- 
tion Railway,  consists  of  a  pair  of  box  girders  of  a  clear  span  of 
230  feet.  The  tubular  bridge  at  Brotherton  has  a  span  of  225  feet. 
The  greatest  timber  span  in  a  railway  bridge,  and  now  indeed  the 
widest  timber  span  in  existence,  is  one  of  275  feet,  that  of  the  Cas- 
cade bridge,  on  the  New  York  and  Erie  Railway  in  the  United  States. 
The  Market  street  (highway)  bridge,  formerly  crossing  the  Schuylkill 
at  Philadelphia,  U.  S.,  had  a  timber  span  of  840  feet ;  whilst  a  tim- 
ber span  of  390  feet,  the  widest  ever  attempted  in  that  material,  was 
constructed  by  John  Grubenmann  over  the  Limmat,  in  Germany,  in 
1794,  and  was  burnt  shortly  afterwards  by  the  French  troops.  Rail- 
way bridges  with  timber  spans  of  250  feet,  are  not  uncommon  in  the 
United  States.  The  great  railway  bridge  across  the  Mississippi  river, 
at  Rock  Island,  has  five  timber  spans  of  250  feet  each,  besides  three 
others  of  150  feet.  The  bridge  by  which  the  Ohio  and  Mississippi 
Railway  crosses  the  Great  Miami  river,  has  five  timber  spans  of  250 
feet  each ;  and  another  railway  bridge,  having  two  timber  spans  of 
260  feet  each,  crosses  the  Delaware  river  near  Port  Jervis,  State  of 
Kew  York.  The  widest  masonry  span  ever  erected  for  railway  pur- 
poses is  one  of  180  feet,  carrying  the  Glasgow  and  South  Western  Rail- 
way over  the  river  Ayr.  The  new  railway  bridge  being  carried  across 
the  Thames  at  Pimlico,  will  have  four  cast  iron  arches  of  175  feet 
each,  the  widest  cast  iron  spans,  we  believe,  yet  employed  for  railway 
purposes.  The  six  spans  of  the  celebrated  High  Level  bridge  at  New- 
castle, are  but  125  feet  each  in  width. — The  Engineer. 


A  Building  Coated  with  Water-glass. *^ 

A  friend  who  is  in  Paris  has  made  for  us  a  particular  examination 
of  the  public  buildings — the  Palace  of  the  Louvre  and  the  Cathedral 
of  Notre  Dame — which  have  been  coated  with  Prof.  Kuhlmann*s  water- 
glass.  The  result,  we  grieve  to  say,  is  not  very  favorable.  The  theory 
is  apparently  right,  yet  the  method  of  practically  applying  the  silicate 
has  yet  to  be  sought  by  the  French  chemist.  Rain,  even  in  dry  Paris, 
has  been  beforehand  with  the  preparation.  Before  the  silicate  could 
absorb  a  sufficient  quantity  of  carbonic  acid,  the  moisture  has  got  into 
it,  and  wholly  destroyed  its  preservative  powers.  The  experiment, 
we  hear,  is  thus  far  pronounced  a  failure.  Tet  science  is  clearly  on 
the  track  of  discovery,  and  ere  long  it  will  probably  conquer  all  the 
difficulties  now  standing  in  the  way  of  a  general  use  of  the  conserva- 
tive powers  of  water-glass. 

*  From  the  Load.  AUiaiuram,  Anf^  ISM. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY, 


Aerometry.    Translated  from  the  Hydraulics  of  D'Aubuisson  de 

Voisins.    By  J.  Bennett. 

(Continued  from  page  192.) 

CHAPTER  SECOND. — Blowing  Machines. 

The  name  of  blowing  machines  is  given  to  the  great  bellows  em- 
ployed in  the  arts  to  produce  a  continuous  blast,  either  for  animating 
the  fires  of  forges  and  other  metallurgic  works,  or  as  ventilators. 

Formerly  these  machines  were  but  bellows  of  the  common  form, 
lined  with  leather,  or  rather  double  wooden  boxes ;  the  one  was  fixed, 
the  other  was  movable ;  the  lining  consisted  also  of  wooden  strips. 

Now,  they  are  formed  of  great  cylindrical  or  prismatic  pump  bodies 
of  cast  iron,  or  of  wood,  or  marble,  in  which  moves  a  piston  lined  with 
leather  or  wooden  strips ;  it  has  two  valves,  the  one  for  the  inlet,  the 
other  for  the  outlet  of  the  air;  they  are  single  or  double  acting."^ 

In  some  places  they  use  hydraulic  blowers  where  the  water  plays  the 
part  of  the  piston,  but  of  an  immovable  piston,  and  the  pump  barrel 
alone  moves ;  sometimes  it  consists  of  a  great  vessel,  a  kind  of  gasome- 
ter, ascending  and  descending  in  a  basin  filled  with  water;  sometimes 
of  casks  half  filled  with  water  furnished  with  suitable  partitions  and 
valves,  which  turn  upon  their  axes.f 

In  mountainous  countries,  having  great  water-falls,  they  make  fre- 
quent use  of  "fromJe*;"  these  arc  shafts,  or  vertical  and  hollow  cylin- 
ders slightly  contracted  just  below  the  upper  end,  in  which  falls  a  cur- 
rent of  water  carrying  with  it  the  air  which  continually  enters  through 
the  small  openings  or  exhausters  pierced  below  the  contraction.  This 
air  enters  the  box  in  which  tiie  shafts  abut,  and  depart  through  a  tube 
placed  for  that  purpose. 

Mention  was  made,  in  No.  471,  of  the  Archimedes  Screw  being  used  aa  a  blowiof 
machine.  I  am  not  familiar  with  them.  It  is  said  that  one  is  used  successfully  at  a 
blast  furnace  for  smelting  iron,  at  the  works  of  M.  Koechlin,  near  Mulhouse. 

These  different  machines  deliver  a  current  of  air  at  a  given  point 
through  the  intervention  of  wind-trunks  or  long  conduits.  Sometimes 
the  pipes  are  fitted  immediately  to  them;  but  more  frequently,  and 
when  it  is  proposed  to  maintain  a  continuous  blast,  two,  three,  or  four, 
pump  barrels  discharge  their  air  into  a  common  reservoir  whence  de- 
part the  conduits  which  lead  it  to  its  destination. 

Effect  of  Blowing  Machines. — The  dynamic  force  imparted  to  this 
air,  that  it  may  enter,  pass  through,  and  issue,  from  the  pipes  with  a 
given  quantity  and  velocity,  will  represent  the  eflfect  of  the  machine 
considered  only  as  a  blower,  all  other  resistances  being  disregarded. 
The  useful  eflfect  will  consist  solely  of  the  action  required  to  drive 


•A  deseription  of  these  mschinet  nuiy  be  fonnd  in  the  Hiehev  Mia^rsle  of  H.  Heroo  de  Vmefbraa,  Ttoae 
lU ;  and  in  metallorKic  treetiMa,  espedeUj  in  the  JfoMiMl  tU  la  MtUMurgU  duftr,  by  JL  Ksnton,  Tonu  U 
of  the  French  tranriUkKi  of  1830. 

fSss  daseriptloB  of  onsef  tbess  maohiiMSwhich  I  pnbUsbsd  In  Toms  ix  oiA'WtUtidttMSmth  18U. 
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throngh  the  orifice  at  the  end  of  the  pipe,  this  quantity  of  air  with 
this  velocity. 

533.  Useful  Effect. — The  useful  effect  of  a  machine  is  generally 
estimated  by  the  weight  of  the  body  moved,  multiplied  by  the  height 
due  to  the  velocity  of  the  motion.  Moreover,  when  any  fluid  issues 
from  a  vessel  under  a  certain  pressure,  the  velocity  of  efflux  has,  for  the 
height  due,  the  height  of  a  column  of  the  issuing  fluid  whose  weight 
equals  the  pressure  (14).  According  to  these  two  principles,  the  us^vl 
effect  of  a  blowing  machine  will  be  expressed  by  the  weight  of  the  air 
emitted  in  1  sec.^  and  by  the  height  due  the  velocity  of  emission. 

I  give  a  direct  demonstration  of  thii  fundamental  theorem.  Let  ni  take  for  the 
machine,  a  cylinder  with  a  piston,  to  which  is  fitted  an  efflux  ajutage.  Designate  by  2 
the  surface  of  the  piston,  by  v  its  ascensional  ▼elocity,  by  h  the  height  of  the  mercury 
manometer  placed  upon  the  upper  base  of  the  cylinder,  by  A  the  specific  weight  of  the 
mercury,  by  o  the  section  of  the  outlet  orifice,  corrected  for  the  effect  of  contraction,  by 
T  the  Yelocity  of  the  air's  efflux,  by  S  the  specific  weight  of  this  fluid,  and,  lastly,  by  p 
the  absolute  weight  of  that  issuing  in  one  second.  We  have,  manifestly,  p^  crTd. 
Siace  the  flowage  is  permanent  during  the  raising  of  the  piston,  (excepting  the  first  in- 
stant,^  the  velocities  will  be  in  the  inverse  ratio  of  the  sections,  and  we  shall  have  2v  ss  at 

and  consequently  p^lv6^  or  vsi  —^ 

Moreover,  the  efibrt  made  by  the  piston  to  compress  the  air  above  it  so  as  to  give  it 
the  elastic  force  H,  in  virtue  of  which,  it  issues  with  the  velocity  T;  this  effort,  I  say,  is 
evidently  equal  to  that  required  for  raising  a  layer  of  mercury  spread  upon  the  piston, 
whoee  thickness  is  h;  now,  this  efibrt  is  manifeatly  represented  by  the  weight  of  this 
layer,  which  is  £  H  A.  The  effect  of  a  machine  consisting  of  the  weight  raised,  multi- 
plied by  the  height  of  the  elevation  in  i  sec,  a  height  which  here  is  v,  that  of  the  blowing 

P  A 

cylinder  will  be        £  h Avar  2  h A-^  "*  ^°  Tt 

an  expression  in  which  the  first  factor  is  the  weight  of  the  air  emitted,  and  the  second 
is  the  weight  due  the  velocity  of  emission.  (500.) 

This  height  is  also  equal  to  -~;  the  mass  m  of  air  whose  weight  is  p,  being  »^,  we  shall 

^S  g 

also  have,  for  the  expression  of  the  effect,  jmT*;  that  is  to  say,  the  effect  of  a  blowing 
machine,  is  one-half  of  the  vis  viva  of  the  issuing  air. 

534.  When  the  ajutage  is  immediately  attached  to  the  machine,  the 
weight  of  the  air  issuing  in  1  sec,  is  (510) 


30-787 


4^  *^H- 


and  the  height  due  to  the  velocity  of  issue,  equals  (500) 


26103-8  r^H; 


thus  the  useful  effect  will  be 


803660  J-^(PH^i. 


6  +  H 

585.  If  the  air,  instead  of  issuing  immediately  from  the  reservoir 
through  an  ajutage  fitted  to  it,  should  have  to  pass  through  a  long 
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pipe,  at  the  end  of  which  is  fitted  the  outlet  orifice;  where  the  rnano* 
meter  has  the  height  A,  the  useful  efiect  will  be 

803660^1    ^     d»  h  ^h 

As  in  applications  of  these  formulae  to  practice,  we  can  only  arrive 
at  approximations,  we  may  substitute  for  T  and  b  +  h  the  mean  valaes 
already  indicated  (511)  and  we  shall  have  the  useful  efiect  of  a  blow- 
ing  machine ;  h  being  the  height  of  the  manometer  placed  at  the  end 
of  the  conduit. 

536.  Total  Effect, — ^Whatever  may  be  the  conduit,  so  long  as  h  pre- 
serves the  same  value,  the  weight  of  air  issuing  In  1  sec.  still  remains 
48-073  d*  %/a~(511),  and  the  efibrt  exerted  at  the  end  of  the  conduit 
to  drive  out  the  air  is  always  represented  by  A;  but,  at  the  entrance 
of  the  pipe,  where  the  machine  acts,  there  is  exerted  an  efibrt,  H,  which 
is  h  increased  by  the  resistance  H — A,  experienced  by  the  air  in  the 
tubes ;  so  that  the  quantity  of  action  impressed,  or  the  dynamic  efiect, 
is  the  above  expression  increased  in  the  ratio  of  H  to  A,  and,  conse- 
quently, 514300  <i*  H  %/A  . 

537.  It  is  seldom  that  the  heights  H  and  A  are  found,  as  qaantities 
given  or  sought,  in  questions  offered  for  solution,  and  it  is  proper  that 
they  should  be  eliminated  from  the  expression  of  the  effect.  We,  there- 
fore, take  for  H  its  value  deduced  from  the  relation  given  in  No.  52«% 
and  we  have  for  the  effect, 


614300  d«  A  '  (l  +  0-0238  ^) . 


Then  we  put  for  A^  its  value  derived  from  the  equation 

p=48'0n(Py/h   (511), 
where  p  is  the  weight  of  the  air  discharged  in  1  sec,  and  we  havei  all 
reductions  being  made, 

42\ 


0-11017  ,3  (-.  +  ^,). 


Most  frequently  the  quantity  of  air  issuing  from  a  blowing  machine 
is  expressed  in  volume  and  not  in  weight.  Substituting,  then,  q  for  ^, 
and  remembering  that,  under  the  pressure  2-493  ft*  and  at  4;he  tempe- 

2*4934 

rature  53'6°;  p—0'0325v^^7o-  %  ^e  shall  have 

•^  1*048 


•0000509  Q^  (^,  +  ^)  Iba-  ft- 


538.  Such  is  the  force  to  be  imparted  to  the  air  to  drive  it  in  the 
conduit;  but  that  to  be  impressed  upon  the  machine,  upon  the  piston 
which  drives  the  air,  for  example,  is  considerably  more,  for  it  has  to 
overcome  the  friction  of  the  piston  against  the  sides  of  the  cylinder,  kc. 
Moreover,  as  in  pumps,  (481),  there  is  a  prejudicial  «pa«e  seated  be- 
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tween  the  piston  at  the  highest  point  of  its  stroke  and  the  upper  base 
of  the  cylinder,  the  air  which  fills  this  space  alternately  contracts  and 
dilates  at  each  oscillation  of  the  piston,  and  without  escaping ;  whence 
we  have  a  new  employment  for  the  motive  action.  Still  further  a  no- 
tsble  portion  of  the  air  inhaled,  a  quarter,  a  third,  and  frequently 
more,  escapes  through  the  lining  of  the  piston,  or  through  the  imper- 
fect joints ;  though  this  may  be  without  a  useful  effect,  there  is,  never- 
theless, required  a  force  to  drive  it  up  to  the  points  of  escape ;  so 
that  the  total  force  to  be  imparted,  or  the  effect  E,  will  exceed  the 
above  expression;  we  therefore  give  it  a  suitable  increase  in  multiply- 

ing  by  n,  and  we  have     e='0000509  n  q'  (—5+  ;t^)  . 

539.  Fundamental  JSquations. — Here,  as  for  all  machines,  (289,) 
we  have  i&=np  A,  p  and  n  being  the  weight  and  the  fall  of  the  motive 

water.  Making — =1119  the  equation  for  resolving  the  different  ques- 
tions relating  to  blowing  machines  will  be 

«,pA=-0000509Q'(i^  +  ^). 

The  co-efficient  m  referred  to  the  useful  effect,  will  vary  with  the  ma- 
chine used,  and  will  have  values  which  we  proceed  to  indicate. 

540.  In  blowing  machines,  as  in  hydraulic  wheels,  m,  or  the  ratio 
between  the  effect  produced  and  the  motor-force  employed  to  produce 
it,  varies  with  the  different  kinds  of  machines,  and  for  each  kind  we 
may  adopt  a  mean  value.     Thus, 

For  a  good  machine  with  pistons,  composed  of  cast  iron  cylinders 
truly  bored  and  worked  by  a  steam  engine,  we  admit  9n=0'50. 

For  a  common  machine  with  pistons,  moved  by  a  well  constructed 
bucket  wheel,  including  the  inevitable  losses  of  air,  we  shall  have,  ac- 
cording to  my  observations  upon  this  kind  of  blowers, "*"  0*24. 

If  the  motor  water  acts  upon  a  wheel  by  a  shock  and  not  by  the 
weight,  it  would  not  be  over  0-14. 

In  hydraulic  blowers,  where  the  friction  against  the  water  is  small 
and  where  there  are  but  few  losses  of  air,  according  as  the  wheel  is 
struck  above  or  below,  we  have  m^O'30  or  0*18. 

Finally,  for  some  well  arranged  ^^trombeSy*'  according  to  the  obser- 
vations of  MM.  Tardy  and  Thibaud  as  well  as  with  those  made  by 
M.  Marrot  and  myself  in  concert,  7»  =  0*10. 

For  machines  of  the  same  kind,  the  co-efficients  to  be  assigned  vary 
up  to  a  fifth  and  even  a  fourth  more  or  less,  according  as  they  approach 
a  greater  or  less  perfection  as  respects  construction  and  disposition 
and  a  good  or  bad  maintenance. 

541.  Expression  of  Discharge. — That  we  may  determine  the  dis- 

*  Obttfvatiims  iur  U$  nwehinet  tovJJUuum  •  fUiont  d$a  vtintt  9 far  du  tud-muii  dt  la  Franea;  dani  1m 
Aaiuto  dM  mam,  Tome  zl,  1826. 
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charge  of  a  given  conduit,  we  must  free  Q  from  the  above  equation, 
(589),  and  we  shall  have 

Tfi  p  h 


Q=  26-966  «  I  L       42 


If  the  conduit  is  entirely  open,  by  increasing  the  co-efficient  in  the 
ratio  of  4030  to  4321,  (525),  we  shall  have 


i 


+  42d    . 

542.  Expression  of  Diameter. — We  have  frequently  to  determine 
the  diameter  to  be  given  to  a  conduit ;  the  fundamental  equation  gives 
for  this  determination. 


i 


0-13849 II       ~~~  ^3 

^771 1>  A— 0-00213^  • 

a* 

The  velocity  of  efflux  is  sometimes  a  part  of  the  problem  to  be  re* 
solved.  We  introduce  it  in  the  formulae  by  substituting  for  d  its  value 
as  a  function  of  v  as  given  by  the  relation  Q=«0-93  7t^  (P  v;  and  from 
this  substitution  we  have 

D  =  -13849  l] =; — ^^rm a  • 

Smph — -001136  Q  v* 

648.  Conduits  with  Heated  Air. — In  what  we  have  thus  far  said, 
the  conduits  were  supposed  to  have  conveyed  an  air  of  uniform  tem- 
perature. But,  for  several  years  we  have  found  it  advantageous  to 
blow  the  fires  of  certain  metallurgic  works  with  air  heated  at  least  to 


xa   itixKj  iitAuiuc/i    vt   viCJgicco,    let   U»   UiniK^XJ   J-T^   \/\/ju\7kj   yv  um    )         ^    9    **"** 

let  h  always  be  the  height  of  the  manometer  of  mercury  placed  upon 
the  conduit  immediately  before  the  outlet  ajutage  we  shall  then  have 

Q=  948-18  cpJa^-I^. 

or,  the  air  being  taken  at  the  temperature  and  pressure  of  the  at- 
mosphere, 


y^s. 


Q=  948-18  cP 7 JA 
and  for  the  useful  effect  e,  it  will  be 

e-808660(i«AjAr-?T* 
As  for  the  dynamic  effect  or  force  to  be  imparted  to  the  air  on  its 
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entering  the  conduit,  if  H  is  always  the  manometric  effort  at  the  inlet, 

we  may  still  admit  803660  cP  h  J^r^  * 

But,  in  view  of  the  elevation  of  the  temperature  hetween  the  points 
where  H  and  h  is  taken,  the  law  which  unites  these  two  quantities  will 
no  longer  be  that  given  by  the  experiments  made  at  the  mines  of  Rancie 
and  we  cannot  arrive  at  an  expression  of  the  force  imparted  similar 
to  that  of  No.  537. 

8till,  in  short  conduits  of  s  great  diameter  compared  to  that  of  the  outlet  orifice,  and 
where,  consequently,  h  differs  but  little  from  A,  the  above  expression  of  useful  effect  may, 
with  a  slight  increase,  be  taken  for  that  of  the  force  to  be  imparted.  This  force  will  be  to 
that  which  would  be  required  if  the  air  had  not  been  heated,  h  remaining  the  same,  as 
\/t  is  to  \/t.  Thus,  for  hot  air  at  662^,  that  of  the  atmosphere  being  63*6^,  the  force 
would  have  been  more  considerable  in  the  ratio  of  149  to  1 00;. and  notwithstanding  this 
the  quantity  of  air  blown  would  have  been  less  in  the  ratio  of  67  to  100:  it  would  have 
required  more  than  double  the  force  to  have  obtained  tbe  same  quantity.  Finally,  by 
taking  from  the  equation  of  discharge  the  value  of  A,  and  substituting  it  in  the  expres- 
sion of  the  effect,  we  shall  have  the  exact  ratio  between  the  two  forces. 

M.  Combes,  in  a  Memoir  which  we  shall  soon  refer  to,  has  deduced 
from  his  own  peculiar  theory,  the  following  expression  for  the  force  to 
be  imparted  to  air : 


f-L 


0-0238 /L'       .A  ,  2  log. 


.+"-^'(^'")+ 


in  which  a  is  the  ratio  of  t'  to  T,  q  the  weight  of  a  cubic  foot  of  at- 
mospheric air,  l'  the  length  of  the  portion  of  the  conduit  from  the 
origin  up  to  the  heating  furnace,  h'^  the  other  portion. 

For  the  ratio  of  this  force  to  that  which  would  have  been  required 
for  air  not  heated,  Q  remaining  the  same,  M.  Combes  finds  a  value  a 
little  below 


a/i+     2hyp.log.A    V 
V         Ji  + 0-0238  i> 


m*d*  n 

544.  ExampleM^—'h  Th«re  is  required,  for  a  blast-furnace  to  smelt  iron  by  means  of 
coke,  36-316  cubic  feet  of  air  per  second,  arriving  at  the  furnace  with  a  velocity  of 
492-12  feet.  It  is  driven  by  a  steam  engine,  and  the  wind-trunk  is  to  have  a  length  of 
31 1*67  feet,  and  a  diameter  of  -984  feet.     What  force  must  such  a  machine  have  ? 

The  question  is  reduced  to  the  determination  of  ^  h.  The  fundamental  equation  wiU 
give  its  immediate  value,  when  the  condition  relative  to  tbe  velocity  is  expressed  therein, 
or,  in  other  words,  when  the  value  of  d  fulfilling  this  condition  is  introduced  in  it ;  this 

value  will  be  '31344  (  «  .  / ??'^*® \     (The  air  may  be  let  upon  the  furnace 

\      Xo-HSff' 492-12/  *^ 

through  two  nozzles  of  0*823  ft,  or  through  three  of  0-177  ft.  diameter.) 

The  blasting  being  put  in  operation  by  a  steam  engine,  we  shall  have  as  a  mean, 
mssO-SO.  Moreover,  qs  35-316  cub.  ft,  La=i311>67  ft.,  ds 0-984  ft.,  and  <fa*31344  ft 

^  ^      -0000509       «e«,«./3lI-67  ,         42       \      ^,^^^ 

Thus,pA^ CTS-  ^  ''•^^^•(.9i4r+(:3l34470**^^^^ 

that  is  to  say,  there  will  be  required  a  machine  with  a  force  of  21047  lbs*  ft. 

..««/      21047  \ 
or  of  39  \^^TTT-^)  'team  horse  powers. 
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M 
«l 


« 


If,  all  else  being  equal  in  the  data  of  the  problem,  the  diameter  of  the  condait,  iuitetd 

of  being  0-984  fu,  had  been  but  0-82,  it  would  have  required  a  force  of  43. 

0-65,                     •*                     "  67. 

0-49,                    «                     "  120. 

0'41,                     «                     *«  254. 

0328,                   "                     "  714. 

**            0-31314,  (equal  diameter  of  nozzle)  889. 

Thii  eh  owe  the  advantage  of  giving  to  conduits  a  great  diameter  aa  compared  wiih 
that  of  the  orifices  of  the  nuzzles  at  their  extremities^  as  in  the  actual  example. 

But,  experiments  upon  the  ventilator  of  the  mines  of  Rancid,  furnish  a  striking  and 
direct  proof  of  this  advantage.  For  example,  in  the  experiments  whose  results  are  noted 
below,  and  which  were  made  at  the  end  of  a  conduit  1269  ft.  long,  and  '328  ft.  diame- 
ter, if  we  represent  by  1  the  motive  power  at  the  origin  of  the  conduit,  the  useful  power 
remaining  at  the  extremity,  will  be  expressed  by  the  numbers  of  the  last  column  ;  and 
we  see  that  they  diminish,  very  rapidly,  with  the  diminution  of  d,  the  diameter  of  the 
conduit,  d,  that  of  the  orifice  remaining  the  same. 


D 

H 

h 

H 

Feet. 

Feet. 

5    d 

•1774 

•1555 

0-88 

Hd 

•17H 

•1007 

0-57 

2M 

•1509 

•0531 

0*35 

2    d 

•1328 

•0177 

013 

II.  If,  in  the  blowers  of  the  given  example,  the  pistons  instead  of  being  worked  by  a 
steam  engine,  were  driven  by  a  bucket-wheel  under  a  fall  of  16  4  ft.,  all  the  other  data 
of  the  problem  remaining  the  same,  we  should  have  made  f»s:0*24,  and  should  have 
p  As=4387l  lbs.  ft.;  and  since  A=s  16  4,  ^s=  2675  lbs.;  that  is  to  say,  to  produce  the 
effect  required,  there  would  be  needed  a  current  yielding  2675  Iba.,  or  42*839  cab.  ft.  of 
water  per  second. 

III.  A  ventilator  is  to  be  built  to  convey  2*825  cub.  ft.  of  air  per  second  4921  ft.  from 
the  machine  which  supplies  it.  This  machine  is  a  *' trombe,"  to  which  we  give  1*765 
cub.  ft.,  or  110*27  lbs.  of  water  with  a  fall  of  18*04  ft.;  what  should  be  the  diameter  of 
the  conduit? 

We  have  qb:2-825  cub.  ft.,  L=4921  ft.,  j9=sll0-27  lbs.,  As  1804  ft.,  and  (540) 
mas  0*10.  V 

Aa  the  conduit  should  be  entirely  open  at  the  end,  we  must  use  the  second  of  the  two 

qS  (l-4-42d) 
equations  of  No.  541 ;  it  will  give     d*  ^  728-3il« It'    N*8'®c**°ff  •*  fi"*  *^«  *•"■ 

42  D,  we  ahalt  have,  with  the  above  numerical  values,  d^^*0245,  and  extracting  the 
fifth  root,  D  =ss  •4765.  Consequently,  42  dss  20*01 :  putting  this  term  in  the  formula, 
we  shall  obtain  D3s*4769. 

To  provide  for  all  miscalculation,  in  the  execution  we  raise  the  diameter  to  0*492  ft., 
and  even  more,  if  the  size  of  the  sheet  iron  plates,  of  which  the  conduit  is  eompoeed, 
will  admit  of  greater  dimensions  without  a  material  increase  of  cost. 

NoTi. — In  1823,  I  was  called  to  establish,  as  I  have  said  before  (522),  air  conduits 
for  the  mines  of  Rancie.  I  sought  among  the  authors  who  have  discussed  the  motion 
of  fluids  for  fit  rules  to  direct  me  in  this  work,  and  found  none.  Appreciating  their  util- 
ity, I  attempted  their  determination.  For  this  purpose,  I  carefully  observed  the  numer- 
ous manometric  phenomena  presented  at  the  successive  laying  of  the  parts  of  the  differ- 
ent  conduits;  and  to  a  certain  extent  they  dictated  to  me  the  formula  placed  in  this 
section.  They  are  the  immediate  results  of  experiment,  they  are  simple,  and  they  will 
amply  suffice  those  engineers  who  may  be  engaged  on  similar  works. 

Since  then,  two  distinguished  geometricians,  MM.  Navier  and  Poncelet,  taking  as  a 
basis  some  hypotheses,  and  profiting  by  the  results  of  my  observations,  have  given  a 
mathematical  and  general  theory  of  the  motion  of  aeriform  fluids.  That  of  M.  Na- 
Tier  may  be  aeen  in  his  Mimaire  $ur  ficoulement  desfiuidu  Hasti^uei  dans  ka  vases 
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et  la  tuyaux  de  eonduite,  (Mimoire  de  PAcadhnie  de»  Scienees  de  Flnititut.  1889.) 
The  equation  of  motion  established  by  this  Savant,  is 

It  diflen  from  that  which  I  have  given  in  No.  523 : 

lit  By  the  tenn  1  +  (  ~t~  I  ]  »  whose  valae  is  only  1*006,  and  refers  to  the  eon- 

tndion  experienced  by  the  air  at  its  entrance  in  the  conduit.  I  have  remarked  (520^ 
tbtt  the  effect  of  this  contraction  was  comprised  in  my  co-efficient  0*0238. 

m*d^ 
Sd.  By  the  term  1 ^^  which  I  have  admitted  in  theory  in  a  somewhat  diffisr- 

ent  form  (521),  but  experiment  induced  me  to  suppress  it.  For  most  of  the  cases  pre- 
nnted  in  practice,  it  may  be  neglected,  and  the  formula  of  M.  Poncelet  will  not  differ 
Rotibly  from  mine  in  its  results. 

Still  later,  in  1837,  M.  Combes  has  discussed  the  theoretic  question  of  the  motion  of 
air  in  conduits,  by  a  method  differing  in  some  respects  from  that  of  M.  Navier.  In  his 
formula,  he  preserves  a  term  relative  to  the  weight  of  the  air  in  the  conduit :  a  term  which 
M.  Poncelet  has  discarded  from  his,  since  it  had  but  a  trifling  influence,  and  which  I 
have  designedly  omitted  in  mine,  because  my  conduits  were  a  little  inclined;  but  it  may 
have  a  marked  effect  in  some  circumstances,  for  example,  in  the  ventilation  of  mine 
ahafls,  or  for  high  chimneys  of  certain  works.  Designating  by  Bf  the  difference  of  level 
between  the  two  ends  of  the  conduit  (quantity  relative  to  this  term),  by  Q  the  section 
of  the  conduit,  by  x  >ts  perimeter,  by  a  the  section  of  the  outlet  orifice,  by  //  the  coeffi- 
cient of  contraction  relating  to  it,  by  fi  that  belonging  to  the  cylindrical  tubes,  hj  p^ 
the  pressure  at  the  entrance  of  the  conduit,  by  p  |  the  pressure  upon  the  orifice  of  the 
outlet,  by  ^1  the  weight  of  a  cubic  foot  of  air  under  the  laat  preasure,  which  is  that  of 
the  atmosphere,  by  C  a  co-efficient  to  be  deduced  from  the  eiperiment  (mine  gave  8  C^ 
00338),  finally,  by  q  the  volume  of  air  delivered,  taken  at  the  preasure  and  temperature 
of  the  atmosphere,  M.  Combes  arrives  at  the  equation. 


4 


I  S^fi^+H') 


ysflt     ^/SQa^  m^ifi  '  Q^     Q 
For  cylindrical  conduits,  observing  that  fi'  does  not  differ  sensibly  from  /u,  and  that 

-^  ■    'an ^{b-\'U)^^b'^^B;  ^  being  the  ratio  of  the  specific  weight  of  mercoiy  to 

^hat  of  atmospheric  air  (^  «  10969  at  2*493  ft.  pressure,  and  63*6^  temperature^,  this 
equation  reduces  to 

J (H^ 00000915  hQd* 
L  + 48-61 

That  which  I  have  esUblished  is,  (524) 


Q 


JHD* 


(To  be  Continued.) 
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Fall  of  the  Pemherton  Mill. 

We  have  collected  from  authentic  sources,  the  following  particulars 
relating  to  this  ill-fated  structure. 

The  Pemberton  Mill,  an  extensive  establishment  at  Lawrence  in 
Massachusetts,  was  erected  in  1853  by  a  Boston  Company  for  the  pur- 
pose of  manufacturing  colored  cotton  goods.  The  Essex  Company, 
the  projectors  of  Lawrence,  and  the  original  owners  of  all  the  mill  sites 
and  most  of  the  available  building  lots  in  the  new  city,  on  learning 
the  intentions  of  the  Company  to  erect  a  large  mill  in  some  locality 
not  very  distant  from  Boston,  were  desirous  of  having  it  at  Lawrence 
in  order  to  get  the  benefit  in  the  sale  of  their  building  lots,  resulting 
from  the  considerable  influx  of  population  that  would  necessarily  take 
place  in  connexion  with  such  an  enterprise.  As  an  inducement,  they 
offered  to  furnish  the  mill  site  and  six  mill  powers,  gratis ;  subject 
only,  to  the  usual  rent  of  three  hundred  dollars  per  mill  power  per 
annum,  reserved  on  the  mill  powers  disposed  of  by  them.  These  terms 
were  accepted,  on  the  Essex  Company's  undertaking  to  erect  such 
buildings,  &c.,  as  the  new  Company  might  require,  at  cost,  on  a  credit 
of  five  years. 

Under  this  contract,  the  building  known  as  the  Pemberton  Mill  was 
built  by  the  Essex  Company  under  the  superintendence  of  their  engi- 
neer, Capt.  Charles  H.  Bigelow,  formerly  of  the  U.  S.  Engineer  Corps. 
The  requirements  of  the  new  establishment  were  specified  from  time 
to  time  by  its  proprietors  represented  by  Mr.  J.  P.  Putnam ;  and  the 
duty  of  the  engineer  of  the  Essex  Company  appears  to  have  been  lim- 
ited to  the  proper  construction  of  the  works.  The  duties  and  respon- 
sibilities of  the  different  persons  acting  together  do  not,  however,  ap- 
pear to  have  been  defined  with  much  precision ;  all  seem  to  have  been 
anxious  to  promote  the  enterprise,  and  all  undoubtedly  acted  in  good 
faith ;  but  among  them,  they  committed  the  errors  which  have  been 
followed  by  such  awful  consequences. 

The  principal  building,  which  alone  fell,  was  of  brick,  two  hundred 
and  eighty-four  feet  long,  eighty-four  feet  wide  outside,  and  five  stories 
hich,  with  a  roof  nearly  flat.  At  the  northerly  end  was  a  wing,  which 
did  not  fall  until  after  the  fire,  sixty  feet  long  and  thirty-seven  feet 
wide,  and  of  the  same  height  as  the  mill,  in  which  were  the  counting 
room,  cloth  room,  and  various  other  offices.  There  were  also  several 
detached  buildings,  viz :  the  dye  house,  under  which  there  were  three 
turbine  water  wheels,  of  about  two  hundred  horse  power  each,  furnish- 
ing the  required  power  for  the  whole  establishment;  the  picking  house, 
cotton  house,  boarding-houses,  &c. 

The  machinery  comprised  about  27,000  spindles,  with  all  the  other 
machinery  requisite  for  making,  from  the  raw  cotton  to  the  finished 
goods,  a  variety  of  fabrics  composed  of  white  and  colored  yams.  The 
entire  cost  of  the  establishment  was  about  eight  hundred  and  forty  thou- 
sand dollars.    It  was  carried  on  about  three  years  by  the  original  pro- 
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prietors  until  in  1857,  during  the  panic,  they  deemed  it  expedient  to  sus- 
pend manufacturing  operations.  Subsequently  the  property  was  sold 
by  auction,  for  three  hundred  and  twenty-five  thousand  dollars,  to 
Messrs.  Nevins  and  Howe,  the  proprietors  at  the  time  of  the  fall. 

The  new  proprietors  made  no  material  change  in  any  part  of  the 
establishment,  and  were  understood  to  be  doing  a  very  profitable  busi- 
ness up  to  the  time  of  the  catastrophe. 

Within  the  last  ten  or  fifteen  years,  a  change  has  taken  place  in  the 
character  of  the  buildings  erected  in  the  Eastern  States  for  the  cot- 
ton manufacture.  It  has  been  found  that  a  more  advantageous  ar- 
rangement of  the  machinery,  can  be  made  in  mills  of  greater  width 
than  had  previously  been  erected.  Wider  rooms,  to  be  properly  lighted, 
required  larger  windows,  which  again  required  higher  stories  and  wider 
bays.  In  the  conception  of  the  Pemberton  Mill,  these  new  ideas  had 
been  pushed  to  an  extreme ;  and  evidently  required  great  caution  and 
stndy  in  those  charged  with  its  construction. 

The  stability  of  the  building  seems  never  to  have  been  questioned, 
or  even  discussed.  By  the  new  proprietors,  its  unusual  freedom  from 
vibration  seems  to  have  been  the  only  point  particularly  discussed, 
and  this  could  have  been  only  a  subject  of  congratulation.  All  went 
on  prosperously  until  Tuesday,  January  10th,  1860,  at  a  few  minutes 
before  five  o'clock  in  the  afternoon,  when,  without  the  least  warning, 
the  entire  building  fell  to  the  ground ;  probably  not  more  than  one 
minute  elapsing  from  the  first  crack,  until  the  crash  was  over.'''  About 
six  hundred  and  seventy  persons  were  in  the  building  at  the  time,  near- 
ly all  of  whom  were  buried  in  the  ruins. 

Three  weeks  after  the  accident,  the  following  statement  was  made 
of  the  number  of  sufierers : 

Killed  outright  83,  since  dead  3,  total  dead,   .  •  .86 

Badly  injured,  .  ...  •  •  116 

Injured,  but  not  seriouBlj,  •  .  .  •       169 

Total  killed  and  wounded,  361 

The  floors  fell  within  the  lines  of  the  walls,  and  nearly  vertically; 
the  walls  fell  outwards.  The  machines  in  a  cotton  mill,  as  every  one 
knows,  are  arranged  in  regular  rows,  with  alleys  between,  generally  of 
three  feet  or  more  in  width,  in  which  the  duties  of  the  operatives  are 
performed.  The  machines  in  all  cotton  mills,  as  a  rule,  are  fastened 
down  to  the  floors.  The  floors  were  of  four  thicknesses  of  plank  and 
boards,  crossing  each  other  in  different  directions  and  strongly  nailed 
together ;  and  when  they  fell,  although  much  rent  and  broken,  it  was 
in  large  areas,  on  which  the  machines,  generally,  retained  their  places, 
and  the  frames  of  the  machines  having  great  strength,  and  a  certain 
degree  of  uniformity,  as  to  height,  in  each  room,  as  the  floors  fell  one 
on  the  other,  they  were  prevented  from  coming  in  contact  by  the  ma- 
chines; so  that  after  the  fall,  the  general  character  of  the  ruins  of  the 
interior  of  the  building,  was  this ;  the  floors  lay  nearly  horizontally, 
one  above  the  other,  say  two  to  four  feet  apart,  the  spaces  between 
them  being  occupied  by  the  machines  in  nearly  the  same  relative  posi- 

*  Tlie  &U  commeneed  near  the  K>atherl7  end,  and  extended  northerlj  about  aa  flurt  ai  a  penon  oonld  run* 
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tions  that  they  occupied  before  the  fall.  The  operatives  must  nearly 
all  have  been  in  the  alleys,  and  after  the  fall,  found  themselyes  in  spaces 
of  the  width  of  the  alleys,  and  of  a  height  nearly  that  of  the  machines. 
With  this  explanation,  it  is  less  difiScult  to  understand  how  it  happened 
that  so  small  a  proportion  were  killed. 

At  the  time  of  the  fall,  the  gas  burners  were  nearly  all  lighted,  and, 
at  first  view,  it  appears  one  of  the  most  extraordinary  circumstances 
connected  with  the  catastrophe,  that  the  ruins  were  not  in  flames  the 
moment  after  the  building  fell.  There  could  not  have  been  less  than 
one  hundred  tons  of  cotton,  in  various  stages  of  manufacture,  in  the 
mill  at  the  time.  Mr.  Chase,  the  superintendent  of  the  mill,  in  his 
evidence  before  the  Coroner's  Jury,  estimates  the  stock  at  sixty-five 
tons,  not  including  the  lower  story  occupied  by  the  looms.  Every 
machine  had  more  or  less  cotton  about  it,  and  generally  in  a  form  high- 
ly favorable  to  rapid  ignition.  The  gas  was,  undoubtedly,  extinguished 
before  a  single  burner,  out  of  the  hundreds  that  were  lighted,  came 
in  contact  with  any  cotton.  This  may  have  happened  from  the  main 
gas  pipe  being  among  the  first  things  broken,*  or  what  is  more  pro- 
bable, from  the  collapse  of  the  floors,  causing  a  pressure  of  air  through- 
out the  whole  building,  greater  than  the  pressure  of  gas  in  the  pipes; 
this  latter  is  usually  equal  to  about  two  inches  of  water  above  the  pres- 
sure of  the  atmosphere,  say  n^v  of  an  atmosphere.  It  is  easy  to  see 
that  before  the  burners,  which  were  attached  to  the  ceilings,  could  have 
reached  the  cotton,  which  was,  probably  in  all  cases,  two  feet  or  more 
below  them,  the  action  of  the  falling  floors,  like  the  boards  of  the  black- 
smith's bellows,  may  have  caused  a  pressure  of  air  far  exceeding  this, 
and  a  very  small  excess  of  pressure  would  have  driven  the  air  into  the 
pipes,  through  the  burners,  and,  of  course,  extinguished  the  lights. 

About  four  hours  after  the  fall,  the  cotton  in  the  ruins  was  accident- 
ally set  on  fire  by  the  breaking  of  a  lantern  in  the  hands  of  some 
person,  among  the  great  number  at  work,  extricating  the  dead,  wounded, 
and  imprisoned.  The  fire  was  kept  in  check  for  some  time  by  the 
application  of  immense  quantities  of  water  from  hydrants,  force  pumps 
of  the  neighboring  mills,  and  hand  engines,  all  of  which  had  been 
partially  made  ready  for  use  immediately  after  the  fall ;  but  it  finally 
gained  the  mastery,  causing  the  loss  of  the  lives  of  many  persons 
imprisoned  in  the  ruins,  who  would  otherwise  have  been  saved. 

The  general  construction  of  the  building  will  be  understood  from 
Plate  III.  Fig.  1  is  a  section  through  the  centre  of  a  beam,  one  side 
wall  of  the  lower  story,  and  one  pillar.  Fig.  2  is  a  section  on  a  larger 
scale,  at  right  angles  to  the  preceding,  through  the  top  of  a  pillar, 
showing  the  mode  of  supporting  the  floors.  Fig.  3  is  a  horizontal  sec- 
tion of  the  side  wall  taken  at  the  top  of  the  beams  of  the  floor  form- 
ing the  ceiling  of  the  lower  story.  Fig.  4  is  a  horizontal  section  of 
the  wall  through  the  windows  of  either  of  the  two  lower  stories. 

The  beams  are  ten  feet  apart,  from  centre  to  centre.  The  building 
is  about  eighty  feet  wide  inside,  the  beams  being  in  three  lengths,  sup- 

*  SIdos  this  pMMce  w«i  written,  It  has  biien  aMertalned  that  the  Butin  gM  pipe  end  the  netiee  vtte  ell 
at  the  northerly  end  of  the  bnUdlng,  which  was  the  part  that  fvU  laat. 
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ported  at  the  joints  by  cast  iron  pillars,  making  two  rows  extending 
the  whole  length  of  the  mill,  and  containing  in  all,  fiftj-four  pillars  in 
each  story.  Each  beam  is  made  of  two  timbers  7  x  15|  ins.,  with  a 
space  of  I  in.  between  them ;  and,  not  proving  stiff  enough,  the  truss 
rods,  1^  ins.  diameter,  were  put  on  each  side,  after  the  building  was 
erected.  The  three  lengths  of  beams  were  connected  together,  over 
the  pillars,  by  joint  bolts,  and  the  ends  were  anchored  to  the  walls  by 
irons  1^  X  |  ins.,  hooked  on  to  the  beams,  and  turned  up  into  the  wall 
about  9  ins.,  as  represented  in  Fig.  1.  On  the  beams  was  laid  a  uni- 
form flooring  of  three-inch  plank,  dowelled  together.  On  this  was  a 
thickness  of  one-inch  boards,  laid  diagonally,  and  on  this  again  were 
laid  the  floor-boards  of  Southern  pine,  1^  in.  thick.  Between  the 
beams,  the  underside  of  the  plank  was  sheathed  with  ^-in.  pine  boards, 
forming  the  ceiling  of  the  room  below. 

The  system  of  pillars  formed  a  continuous  bearing  of  cast  iron  from 
the  brick  piers  in  the  basement,  to  the  roof.  The  pressure  was  trans- 
mitted  through  the  floor  beams  by  means  of  pintles,  three  inches  in 
diameter,  with  flanges  on  the  top,  about  1|  in.  thick,  to  receive  the 
bases  of  the  pillars  above.  This  arrangement  is  shown  in  Fig.  2.  The 
bearing  surfaces  were  left  as  they  came  from  the  foundry,  except  the 
ends  of  the  pillars,  which  had  been  chipped  off  by  hand. 

The  lower  pillars  rested  on  brick  piers,  from  two  to  three  feet  in 
height,  which  again  rested  on  stone  foundations.  A  portion  of  the 
piers  were  first  built  one  foot  square,  but  this  not  giving  a  convenient 
bearing  for  the  lower  floor,  they  were  enlarged  by  a  course  of  half  a 
brick  thick  all  round  them.  (See  Fig.  1.)  This,  of  course,  did  not 
materially  add  to  the  strength  of  the  piers  to  bear  the  pillars.  These 
piers  were  of  very  well  burned  brick,  laid  in  hydraulic  cement,  and 
none  of  them  exhibit  any  signs  of  failure,  although  carrying  fully  60  per 
cent,  more  weight  than  is  deemed  the  safe  limit  by  the  best  authorities."*^ 

Most  of  the  pillars  were  found  broken  after  the  fall,  and  the  frac- 
tures disclose  very  great  defects  in  the  quality  of  the  castings,  being 
fuU  of  blow-holes,  cold  shuts,  and  thin  places.  All  except  those  in; 
the  upper  story  supporting  the  roof,  were  hollow,  and  the  fractures 
disclose  that  the  cores  were  made  in  pieces  insufficiently  supported  ia 
the  mould,  and  with  no  connexion  between  them  for  the  escape  of  steam 
or  gas,  the  iron  in  some  places  forming  a  diaphragm  at  the  junction 
of  the  cores.  These  defective  pillars  were,  undoubtedly,  the  primary 
cause  of  the  disaster ;  and,  the  only  wonder  is  that  they  should  have 
stood  so  long  as  they  did.  They  were  furnished  by  the  Eagle  Iron 
Foundry  in  Boston,  for  $8*50  each,  under  a  contract  with  Mr.  rutnam, 
the  agent  of  the  proprietors. 

Fi^s.  3  and  4  show  the  construction  of  the  walls.  Not  considering 
the  pilasters,  they  were  of  uniform  thickness  in  all  the  stories,  and 
contained  air  spaces,  or  vaults,  as  they  are  termed  at  Lawrence.  The 
whole  thickness  was  twenty  inches,  formed  of  an  outer  and  inner  wall 
of  a  thickness  equal  to  the  length  of  one  brick,  or  7}  ins.;  leaving  an 
air  space  of  5  ins.  The  two  walls  were  connected,  on  an  average, 
every  two  and  a  half  feet,  the  main  connexions,  which  were  opposite 

Moriiiy  Aids  Mtnoln,  p.  S82. 
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each  beam,  being  a  whole  brick  in  width;  the  others  half  a  brick  each. 
In  addition  to  this  uniform  wall,  the  two  lower  stories  had  pilasters, 
where  the  beams  rested  on  the  walls;  they  were  2  ft.  10  ins.  wide,  and 
projected  into  the  rooms  one  brick  or  7f  ins.  The  mortar  was  com- 
posed of  lime  and  sand  of  good  quality,  and  apparently  well  made. 
The  windows  were  unusually  large,  taking  out  of  the  brick-work,  on 
the  outside,  a  width  of  4  ft.  9  ins.,  and  on  the  inside,  5  ft.  1  in.,  and 
were  10  ft.  high.  The  foundations  of  the  building  appear  to  hare 
been  sufficient ;  at  any  rate,  the  fall  is  in  no  degree  to  be  attributed 
to  any  defect  in  them. 

The  following  is  the  testimony  of  a  witness,  examined  chiefly  as  an 
expert,  before  the  jury  of  inquest,  as  taken  down  in  brief  by  their 
clerk,  and  subsequently  corrected  by  the  witness  as  far  as  practicable, 
and  subscribed  by  him  in  the  usual  form. 

J^MES  B.  Francis,  being  called  and  sworn,  testifies  as  follows : — 
I  reside  in  Lowell.  I  am  an  engineer  employed  by  the  various  cor- 
porations there,  and  agent  of  the  Locks  and  Canals  Company.  I  have 
been  employed  as  an  engineer,  by  the  Locks  and  Canals  Company, 
rather  more  than  twenty-five  years ;  my  connexion  with  the  rest  of 
the  companies  has  been  about  fourteen  years.  During  this  time,  I 
have  been  consulted  in  regard  to  the  building  of  various  mills.  Have 
been  called  on  to  design  various  parts  of  the  mills,  principally  relat- 
ing to  the  foundations,  the  power,  the  wheel-pits,  the  main  gearing, 
the  strength  of  floors,  and  of  pillars.  My  business  has  been  mainly 
connected  with  the  water  power  and  the  construction  of  mills. 

The  year  before  this  mill  was  built,  I  was  asked  by  Mr.  Putnam, 
who  was  at  the  time  Treasurer  of  the  Boott  Cotton  Mills  at  Lowell, 
in  relation  to  the  pillars  of  a  mill  he  was  then  intending  to  erect  at 
Lawrence ;  what  was  said,  I  cannot  now  recollect,  but  I  subsequently 
wrote  him  the  following  letter : 

-  Dbab  8ir  : — Auuming  that  the  weight  on  the  lower  colamns  ii  the  same  as  that  oo 
the  corresponding  colamnt  of  the  Prescott  Spinning  Mill,  a  column  seven  inches  ia 
diameter  and  half  an  inch  thick,  would  give  ample  strength,  provided  it  could  be  properly 
cast.  I  should  think  it  would  be  better  to  make  it  six  inches  diameter,  and  three-quarters 
of  an  inch  thick,  which  gives  an  abundant  margin  for  all  contingencies.  Of  course,  soy 
column  which  has  manifest  imperfections  should  be  rejected,  but  my  calculation  is  in- 
tended to  cover  all  ordinary  imperfections.  Of  course  the  columns  in  the  upper  stories 
may  be  gradually  diminished  in  size  and  thickness. 

Very  respectfully,  Yours, 
Lowell,  Dec.  18, 1862.  Jambs  B.  Fbavcis. 

A  diagram  in  the  margin  of  the  letter,  indicates  that  a  five  story 
mill,  eighty  feet  wide,  was  contemplated. 

As  now  informed,  the  area  of  floor  supported  by  each  column  in  the 
Pemberton  Mill,  is  fully  double  that  supported  by  each  correspond- 
ing column  of  the  Prescott  Spinning  Mill ;  and,  consequently,  each 
column  has  to  support  double  the  weight  at  the  Pemberton  Mill,  as  at 
the  Prescott.  This,  of  course,  is  assuming  that  the  weight  per  square 
foot  of  floor  is  as  great  at  the  Pemberton  as  at  the  Prescott,  of  which 
I  suppose  there  can  be  no  doubt. 

At  the  Prescott  Mill,  the  beams  are  eight  feet  apart,  these  are  ten 
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feet  apart ;  the  space  from  column  to  column  at  the  Prescott  Mill,  is 
sixteen  feet,  here  nearly  twenty-seven  feet.  The  product  of  8  by  16, 
equals  128  square  feet;  that  multiplied  by  the  number  of  stories  (four), 
equals  512  square  feet  of  floor,  which  is  supported  by  each  column  in 
the  lower  story  of  the  Prescott.  In  the  Pemberton  Mill,  26  ft.  10  ins., 
by  10  X  4,  equals  1073  square  feet,  which  is  supported  by  each  column 
in  the  lower  story ;  the  roof  being  also  supported  in  addition  at  the 
Pemberton.  The  roof  when  loaded  with  snow,  might  be  equal  to  one- 
third  or  one-half  another  floor.  When  I  have  made  an  estimate  of 
the  strength  of  columns,  it  has  been  based  on  what  weight  they  would 
have  to  support.  I  always  made  an  estimate,  or  have  been  furnished 
with  one,  for  each  particular  case,  when  called  on  to  calculate  the 
strength  of  columns.  As  I  recollect  now,  it  has  been  my  rule  to  make 
the  columns  of  that  size  which  would  require  a  weight  twelve  or  fif- 
teen times  greater  than  they  will  be  required  to  support,  to  crush  them.'*^ 
When  I  say  it  would  take  twelve  or  fifteen  times  the  weight  to  crush 
a  column,  I  mean  a  column  made  and  set  as  perfectly  as  the  columns 
from  which  the  rules  are  deduced. 

I  have  in  my  possession,  estimates  which  have  been  made  of  the 
weight  per  square  foot  of  machinery  on  the  different  floors  of  mills. 

By  a  column  six  inches  in  diameter,  I  should  understand  that  this 
was  the  diameter  at  the  middle.  A  column  five  and  three-quarters 
inches  in  diameter,  five-eighths  inch  thick,  and  twelve  feet  long,  (which 
is  said  to  be  the  size  of  the  columns  in  the  lower  story  of  the  Pember* 
ton  Mill,)  according  to  the  rule  given  by  Hodgkinson,t  has  a  breaking 
weight  of  two  hundred  and  thirty-one  tons.  A  column,  five  and  a  half 
inches  in  diameter,  five-eighths  inch  thick,  and  twelve  feet  long,  by 
the  same  rule,  has  a  breaking  weight  of  two  hundred  and  three  tons 

•  At  flrtt  tigbt,  tlilt  af}pMn  an  exosBdye  illowanoe,  but  the  following  ooniideratlonf  will  show  that  it  li 
BO  more  than  ia  required  for  aeeurlty. 

HodKkinaon'H  formala  (Philo.  Trans.  1840.)  fa  deduced  from  pillan  with  flat  ends,  rery  carefnily  fitted,  io 
fimit  the  preaaare  wonld  be  uniformly  diatribiited.  lie  found  Uiat  when  a  pillar  ia  ao  fixed  that  the  preerora 
ia  in  the  direction  of  the  diagonal,  ita  strength  is  diminished  to  one^third;  and,  it  la  highly  probable,  that 
in  n  pillar  In  which  the  core  u  not  central,  this  would  not  be  the  weakest  position.  As  pitlars  are  ordinarily 
Itted  and  put  up,  nothing  else  could  be  safely  relied  on,  except  such  an  nnfiiTorable  position.  We  must 
therefore  assume  Uiat  the  breaking  weight  ia  diminished  to  at  least  one-third,  by  imperiectiona  in  the  bear- 
iBganrfiioea. 

The  {hilars  fttnn  which  the  formula  is  deduced,  were  cast  with  great  care,  and  were  either  perfisetly  straight 
or  were  rendered  ao  in  the  lathe.  They  were  of  a  superior  quality  of  iron,  (Low  Moor,  No.  3.)  Their  dimen- 
aiooa  were  much  leas  than  are  usual  in  practice.  It  is  well  kuown  that  iron  cast  in  large  massea  is  of  Ifss 
strength,  both  tensile  and  oiublng,  than  when  cast  in  small  masses,  and,  in  long  pillars,  both  these  oualitiea 
are  eseential  to  their  strength.  Again.  Tlie  breaking  weight  found  by  experiment,  was  one  that  would  cause 
fnetora  in  a  short  time,  in  a  pillar  not  in  a  state  of  sensible  ribration ;  whereaa,  in  practice,  time  is  unlimited, 
and  the  Tibration  (at  least  in  mills)  rery  apparent,  finally,  the  formula  is  an  empirical  one,  and  consequently 
not  to  be  trusted  implicitly  much  beyond  the  limits  of  the  experiments  on  which  it  is  founded.  It  is  lmpoa> 
siUe  to  estimate  with  precision  the  diminution  of  strength  in  practice  due  to  these  oauses ;  all  must  agree, 
however,  that  one-hair  is  not  an  exceeaive  allowance.  Adopting  this,  and  combining  it  with  the  preceding 
one-third  for  imperltet  bearing  at  the  ends,  we  hare  one-sixth  of  the  breaking  weight,  as  computed  by  tbo 
fomola  for  pillars  with  flat  ei^  as  the  breaking  weight  of  cast  iron  pillars,  as  ordinarily  made  and  set  up. 
So  for  we  hare  no  margin  for  safety ;  what  this  should  be,  depends  in  part  upon  the  amount  of  mischief 
that  would  be  caused  by  a  ihilure,  and  alao  upon  the  degree  of  confidenoe  in  the  founder  and  fitter-np  Two, 
two  and  a  hall^  or  even  three  timea,  could  not  be  considered  excessire.  These  numbers  combined  with  the 
preceding  ooe-sixtb,  gives  a  brsaking  weight  ^y  thejormida,  twelve,  fifteen,  or  eighteen  times  greater  than 
the  actual  weight  to  be  supported. 

fBxpsvlmeotal  rasearehes  on  the  strength  and  other  properties  of  cast  iron  by  ISaton  HodgkioMDi  Loih 
4»D,  VMI^  p.  8M.    Tha  formula  ^van  for  hollow  pillara,  whose  endf  are  flat  and  firmly  flixed,  is 

Strengtt  In  tons,  (of  22M  lbs,)  =  44-8X 7^;^ 

from  whkh  m  dedoee 

Btrsogth  In  tool,  (of  9000  Ibf,)«  Id-ax Jul 
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A  column,  five  and  three-eighths  inches  in  diameter,  five-eighths  inch 
thick,  and  twelve  feet  long,  has,  by  the  same  rule,  a  breaking  weight 
of  one  hundred  and  ninety  tons.  These  calculations  are  made  from 
pillars  accurately  set;  the  rule  was  deduced  from  a  number  of  colamns 
of  various  sizes,  made  of  good  iron,  of  one  uniform  kind,  and  mostly 
cast  in  dry  sand  vertically,  and  all  pains  taken  to  get  the  cores  exactly 
central,  but  they  did  not  succeed  in  many  cases. 

I  selected  several  of  the  experiments  given  by  Ilodgkinson,  and  cal- 
culated what  the  pillars  should  bear  by  the  rule,  and  compared  it  with 
what  they  did  bear  by  experiment.  I  selected  a  column,  in  which  the 
thickness  was  uniform  all  round  at  the  place  of  fracture,  as  a  standard; 
calling  the  strength  of  this  100;  another,  where  the  metal  was  twice 
as  thick  on  the  one  side  as  on  the  other,  the  strength  was  98 ;  another, 
in  which  the  metal  was  five  times  as  thick  on  one  side  as  on  the  other, 
the  strength  was  84.  But  this  should  not  be  taken  as  the  true  repre- 
sentation of  the  fact,  in  general,  as  the  experiments  were  too  few; 
they,  however,  indicate  that  there  is  not  so  much  difference  in  strength 
from  this  cause,  as  might  be  supposed. 

If  that  capital*  had  been  of  good  iron,  five-eighths  of  an  inch  thick, 
and  making  part  of  a  column  five-eighths-inch  thick,  it  is  immaterial 
if  it  is  only  stronger,  which  I  think  it  is,  than  the  weakest  part  of  the 
column,  which  is  usually  half  way  up.  The  fact  of  the  bulging  of  the 
capital  does  not  add  nor  detract  from  the  strength  of  the  column,  pro- 
vided it  is  still  stronger  than  the  weakest  part  of  the  column,  which  I 
believe  it  is. 

The  breaking  weight  of  a  pintle,  with  a  flanch,  seven  inches  in 
diameter,  one  and  one-eighth  inches  thick,  on  the  top  of  the  pintle  three 
inches  in  diameter,  with  a  column  resting  on  it,  five  and  three-fourths 
inches  in  diameter  outside,  and  half  an  inch  thick,  placed  concentri- 
cally with  the  flanch  and  pintle,  the  top  of  the  flanch  being  uneven, 
as  castings  usually  are,  I  think  would  not  be  far  from  forty-five  tons. 
The  safe  weight,  in  my  opinion,  would  be  one-fourth  part  oi  this;  one- 
fifth  would  be  safer;  certainly  not  more  than  one-third  of  this  would 
be  safe.  It  does  not  require  so  large  a  margin  for  security  as  hollow 
columns.  If  on  the  same  pintle  a  pillar  of  six  inches  had  been  placed, 
I  should  have  considered  it  weaker.  I  do  not  think  that  the  fact  of 
heavy  timbers  bebg  under  the  flanch  of  the  pintle  made  it  any  less 
liable  to  break. 

Estimating  the  weight  aa  follows: 

Machinery  on  second  floor,  ai  given  by  Mr.  Chaae, 

»«  third        "  "  " 

-  fourth     «  «  "  . 

"  fifth  u  u  u 

Shafting,  as  given  by  Mr.  Barke,  .  • 

600  people  at  sixteen  to  the  ton,  •  .  . 

Stock  on  upper  floors,  as  given  by  Mr.  Chase, 
Piping  and  columns,  estimated  at  .  •  . 

4i  floors,  estimated  at  25  lbs.  per  square  foot,  • 

ToUl, 
*  See  Plate,  rig.  2. 
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1260 
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8141 

tons. 
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One-third  of  this  weight  rests  on  the  side  walls ;  reckoning  two  col- 
umns for  the  ends  of  the  mill,  making  in  all  equal  to  fifty-six  columns, 
and  dividing  the  remaining  two-thirds  of  the  whole  weight  by  that 
nnmher,  gives  about  twenty-five  tons  on  each  of  the  lower  columns. 
This  would  be  between  one-ninth  and  one-tenth  of  the  breaking  weight, 
as  calculated  by  Hodgkinson's  rule,  of  the  columns  in  the  lower  story. 

Provided  the  columns  are  as  perfect  as  columns  are  usually  made 
for  mills  in  this  neighborhood,  I  cannot  call  this  unsafe,  although  not 
Bo  large  a  margin  of  safety  as  I  would  recommend ;  but  as  the  columns 
turn  out  to  be  on  examination,  I  consider  it  entirely  unsafe.  The 
weight  of  twenty-five  tons  on  the  pintles,  being  more  than  one-half  of 
the  calculated  breaking  weight,  I  should  consider  unsafe,  even  if  all 
the  castings  were  perfectly  sound.  If  these  columns  had  been  as  per- 
fect as  they  ordinarily  are,  and  a  pintle  had  broken,  I  think  it  would 
not  have  caused  the  mill  to  fall.  There  would  have  been  a  shock, 
equivalent  to  a  great  additional  weight ;  but,  if  the  column  came  down 
on  the  beam,  as  I  suppose  it  would,  and  did  not  crush  through,  I  think 
it  would  not  have  endangered  the  whole  structure. 

If  this  plan  of  pintle  had  been  brought  to  me,  I  should  have  gone 
through  a  similar  calculation  to  that  I  have  here^  and  think  I  must 
have  arrived  at  a  similar  conclusion. 

I  think  there  ought  to  have  been  another  row  of  columns ;  twenty- 
seven  feet  is  too  great  a  span  as  we  get  materials  here. 

If  I  were  to  build  a  thin  vaulted  wall,  I  should  put  a  portion  of 
cement  in  the  mortar.  All  vaulted  walls  which  I  know  of,  except 
these,  have  cement  in  the  mortar.  I  should  prefer  solid  walls,  if  laid 
in  lime  mortar,*without  cement.  Our  practice  at  Lowell,  has  been  to 
build  thicker  walls.  I  dont  think  any  disaster  would  have  followed 
from  the  walls,  if  the  interior  arrangement  of  the  mill  had  been  good. 
If  the  walls  had  been  as  thick  as  our  Lowell  walls,  and  several  of  the 
pillars  had  given  way  near  together,  I  should  have  expected  the  walls 
to  fall.  The  fact  of  the  walls  remaining  true  to  the  lines,  and  the 
building  free  from  cracks,  would  give  confidence  in  the  strength  of  the 
walls,  and  the  strongest  reason  to  think  that  the  trouble  originated  from 
the  inside.  The  fact  of  the  windows  being  so  large,  would  render  the 
wall  weaker  than  if  they  were  smaller.  My  opinion  of  the  original 
cause  of  the  disaster  is,  that  it  was  something  connected  with  the  pil- 
lars ;  but,  if  the  supports  generally  had  been  sufficient,  and  the  walls 
stronger,  the  giving  way  of  one  support  would  not  have  caused  the 
whole  structure  to  come  down.  The  fact  of  cracks  by  the  side  of  the 
chimney,  would  not  lead  me  to  distrust  the  strength  of  the  mill,  be- 
cause such  cracks  are  to  be  expected  where  a  large  and  lofty  chimney 
is  joined  to  a  building. 

As  far  as  I  know,  it  has  not  been  a  custom  to  make  any  systematic 
examination  of  the  pillars  at  Lowell ;  the  parties  who  furnish  the  pil- 
lars are  considered  responsible  for  them.  I  don't  know  that  I  ever 
heard  of  an  iron  column  breaking  before  these.  If  the  columns  were 
coming  from  persons  whom  I  knew  nothing  about,  and  I  had  any  sus- 
picions, I  think  they  would  be  looked  after  more  closely.     I  think 
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6ome  columns  have  been  objected  to  on  account  of  their  crookedneBS. 
The  fact  that  these  columns  have  stood  six  years,  poor  castings  as 
they  are,  gives  me  great  confidence  in  the  safety  of  iron  columns  as 
usually  made  for  mills.  James  B.  Fbancis. 

James  B.  Francis,  re-called. — If  the  original  cause  of  the  disaster 
was  the  failure  of  a  column  or  pintle,  the  weakness  of  the  walls  greatly 
increased  the  danger  of  the  whole  mill  falling,  as  it  did.  The  flanch 
of  the  pintle  being  an  ordinary  rough  casting,  and  the  bottom  of  the 
column  not  accurately  fitted  to  the  casting,  it  follows  that  the  weight 
could  not  have  been  uniformly  distributed  all  round  the  flanch,  and  in 
many  cases,  most  of  the  weight  must  have  been  on  two  points ;  and  in 
some  cases,  I  have  no  doubt,  half  the  weight  was  on  a  single  point,  or 
on  a  very  small  part  of  the  surface  of  the  flanch ;  and  in  making  my  cal- 
culation of  the  breaking  weight  of  the  pintle,  I  have  so  assumed  it  to  be. 

The  particular  circumstances  in  each  case  govern  the  foundation 
walls  for  mills.  A  reason  why  the  foundations  in  many  of  the  Lowell 
mills  are  so  deep,  is,  that  the  wheel-pits  are  under  the  mills ;  where 
the  wheel-pits  are  not  under  the  mills,  it  would  not,  generally,  require 
the  foundations  to  go  so  deep. 

Most  of  the  mills  at  Lowell  are  four  stories  and  a  basement  in  height ; 
four  stories  in  front,  five  stories  on  back ;  the  thickness  of  the  brick 
walls  in  the  basement,  is  usually  two  feet;  the  next  two  stories,  twenty 
inches,  and  the  next  two  stories,  sixteen  inches ;  solid  walls  laid  in 
lime  mortar  without  pilasters.  Windows  are  about  three  and  a  half 
feet  wide  and  six  feet  high.  The  floor  timbers  are  eight  feet  apart 
and  about  thirteen  by  fifteen  inches,  not  spliced.  Floors  are  of  three 
inch  plan]i[  with  a  boarding  above  and  sheathing  below,  making  in  all 
about  four  and  three-quarters  inches.  The  width  of  the  mills  inside 
is  from  forty-one  to  forty-four  feet  with  one  row  of  columns.  Length 
of  mills  inside,  about  one  hundred  and  fifty-three  feet.  Borne  of  the 
new  mills  are  of  quite  different  dimensions  from  these.  Think  the 
walls  of  mills  with  deepest  foundations,  laid  with  common  dry  walls, 
are  liable  to  crack  the  most. 

I  looked  at  some  parts  of  the  foundations  of  the  Pemberton  Mill, 
and  found  no  perceptible  settling.  The  fact  that  the  mill  stood  so  long 
without  injurious  settlement,  is  good  evidence  that  the  foundation  was 
sufficient.  The  soil  here  is  very  similar  to  that  at  Lowell,  and  I  should 
think  there  would  be  no  unusual  difficulty  in  getting  good  foundations. 

James  B.  Francis. 

■"^ — ' 

Steel  Bell  Casting  at  Sheffield.* 

A  large  number  of  persons  lately  assembled  at  the  works  of  Messrs. 
Naylor,  Vickers  k  Co.,  Millsands,  to  witness  the  casting  of  the  largest 
steel  bell  which  has  yet  been  produced  in  Sheffield.  The  bell,  which 
was  designed  by  Mr.  Roddewig,  the  engineer  of  the  firm,  is  to  be  used 
as  a  fire-alarm  bell  in  the  city  of  San  Francisco.  A  large  iron  vessel, 
plugged  at  the  bottom,  says  the  Sheffield  Independent,  was  placed  in 

*  From  the  Lond.  Buildflr,  No.  880. 
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the  pit,  above  the  mould,  to  act  as  a  funnel,  and  the  molten  steel  was 
poured  into  it  from  the  crucibles.  The  moment  that  part  of  the  pro- 
cess was  finished,  the  plug  was  drawn  from  the  bottom  of  the  funnel  by 
means  of  a  crane.  The  fiery  liquid  then  ran  into  the  mould  in  a  copious 
and  uninterrupted  stream,  and  the  work  of  casting  was  complete.  When 
the  metal  was  sufficiently  cooled  to  permit  of  an  examination,  it  was  found 
that  all  had  gone  right,  and  that  the  casting  was  perfectly  sound.  The 
weight  is  2  tons  12  cwt.,  or  5824  lbs.,  and  the  dimensions  are, — Height^ 
6  feet  3  inches ;  diameter  at  the  mouth,  6  feet  2  inches ;  thickness  at 
the  sound-bow,  (where  the  clapper  strikes,)  4J  inches.  Messrs.  Nay- 
lor,  Vickers  k  Co.  cast  their  first  bell  in  1855,  and  have  since  turned 
out  1300.  Steel  is  considerably  cheaper  than  ''bell  metal,"  and  also 
stronger,  so  that  a  much  smaller  weight  suffices  for  any  required  result, 
thus  making  the  difference  between  the  price  of  the  two  kinds  of  bells 
even  greater  than  is  represented  by  the  difference  in  the  cost  of  the 
material  per  weight. 

Improvements  in  the  Manufacture  of  UmhrellaSj  ParanoUy  Hats  or 
Hat  Covers^  Caps^  Capes,  Coats,  Mantles^  Dresses,  Gloves,  and  other 
similar  articles.*  Stephen  Barnwell  and  Alexander  Bollason. 

Collodion  and  castor  oil  have  received  a  new  application.  Messrs. 
Barnwell  and  Bollason  use  the  mixture  for  making  silks  and  other 
woven  fabrics  water-proof.  Their  manner  of  proceeding  is  as  follows : 
"Assuming  the  material  under  operation  to  be  silk,  we  take  collodion 
and  mix  it  with  vegetable  oil,  such  as  either  hemp-seed,  rape,  olive, 
almond,  nut,  poppy,  castor,  cotton,  or  linseed  oil  in  the  purest  possible 
state,  and  we  find  that  such  oils  when  mixed  with  collodion,  undergo 
a  change  upon  being  subjected  to  heat,  and  this  change  or  decomposi- 
tion is  highly  advantageous  in  the  subsequent  processes  to  which  the 
Bilk  will  be  applied.  The  mixture  of  collodion  and  oil  is  spread  or 
poured  upon  plates  or  cylinders  of  metal  or  glass,  and  before  it  is 
quite  set  the  silk  is  laid  or  rolled  over  it  and  immediately  removed^ 
brmging  away  with  it  a  thin  film  of  collodion  and  oil.  The  silk  thus 
coated  is  now  removed  to  a  stove  or  drying  oven  and  submitted  to  a 
heat  of  100®  to  300®  Fahrenheit,  by  which  the  mixture  undergoes 
the  before  named  change  or  decomposition,  and  the  result  is,  that  a 
slightly  glazed  appearance  is  imparted  to  the  silk,  which  is  at  the  same 
time  considerably  strengthened  or  thickened,  and  may  be  rendered 
almost  or  quite  opaque  by  the  mixture  of  coloring  or  thickening  mat- 
ter with  thie  collodion  and  oil.  A  thin  silk  is  thus  rendered  equal  in 
strength  to  a  mor&costly  one,  and  the  quality  of  imperviousness  to  water, 
which  the  material  possesses  in  a  high  degree,  will  be  of  service.'' 

The  patentees  prepare  their  collodion  with  gun  cotton  or  with  xyloi- 
dine  made  from  hemp,  fiax,  jute,  straw,  saw-dust,  or  starch,  which 
they  dissolve  in  any  of  the  solvents  of  gun  cotton  and  mix  with  any 
of  the  oiln  before-mentioned,  adding  only  so  much  of  the  oil  or  mixed 
oils  as  will  be  freely  taken  up  by  the  solution.     If  they  desire  the 

*  Yfoai  th9  Chcminl  If  «wb,  Jammrj,  1800. 
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coated  silk  or  other  fabric  to  be  soft  and  pliable  in  its  nature,  they 
add  a  small  quantity  of  animal  oil  to  the  solution.  The  proportions 
the  patentees  use  for  coating  silk  are  30  parts  of  the  zyloidine  dis- 
solved in  abovi  300  parts  by  weight  of  ether,  with  100  parts  of  spirits 
of  wine,  with  which  is  mixed  from  75  to  100  parts  of  vegetable  oils. 
This  solution  is  allowed  to  evaporate  in  a  still  until  it  arrives  at  such 
a  density  that  it  will  only  just  flow  evenly  over  a  glass  plate,  so  as  finally 
to  leave  a  substantial  film  behind  it. 

If  the  patentees  can  make  some  light  and  inexpensive  fabric  water- 
proof, and  at  the  same  time  soft  and  pliable,  it  would  be  extensively 
used  by  surgeons.  Oiled  silk  is  expensive,  and  the  oiled  calico  and 
gutta  percha  tissue,  sometimes  used  in  its  stead,  lack  the  softness  and 
pliability  desired.  The  article  we  have  suggested  is  greatly  desired 
in  our  large  hospitals. 

For  the  Joamal  of  Uie  Fnnklin  iDftitvte. 

Particulars  of  the  Steamer  Peruana. 

Hull  built  by  J.  Westervelt  &  Sons.  Machinery  by  Morgan  Iron 
Works,  New  York.     Owners,  Chas.  A.  Denion  &  Os. 

Hull. — 

Length  on  deck,  .  •  .     180  feet. 

Breadth  of  beam  (molded),  .  .  29     •<       3  inchei. 

Frames — molded,  12  int.— sided  7}  ins. — apart  from  cen- 
tres, 30  ins.;  strapped  with  diagonal  and  doable  laid 
braces,  4jx)-in. 

Keel — 13  ins.  deep* 

Bulkheads,     .  •  •  Three. 

Depth  of  hold,  to  spar  deck,  .  .  \l     " 

Length  of  engine  and  boiler  room,  .  .       65    '^ 

Drafl,  forward  and  aft,  •  .  7    ** 

Tonnage,       .  .  .  660. 

Area  of  immersed  section  at  load  draft  of  7  feet,  170  sq.fu 

Masts,  two — Rig,  schooner. 
EvGiiri.— Vertical  beam. 

Diameter  of  cylinder, 

Length  of  stroke. 

Maximum  pressure  of  steam, 
BoiLiBS* — ^Two — Return  flued. 

Length  of  boilers,      • 

Breadth  *< 

Height  " 

Number  of  furnaces,  • 

Length  of  grate  bars, 

Number  of  flues,  • 

Internal  diameter  of  flues, 

L.Bgth  of  flu,.,  j '^^j;;   • 

Diameter  of  smoke  pipe,       • 
Height  •< 

Faddli  Whkblb. 

Diameter  over  boards, 

Length  of  blades,  • 

Depth  ** 

Number         <«  .  •  24. 

'  Remarks. — One  independent  steam,  fire,  and  bilge  pomp.  Cabin 
on  spar  deck.    Date  of  trial,  February,  I860.  C.  H.  H. 


26  lbs. 


2  in  each. 

10. 
12, 16,  and  16  ins. 


44  inches. 
11  feet 


24  feet 

6    **  6  inches. 

6    «  2  - 

e    M  9  u 


20  « 

14  « 

4  «*    10      •' 

32  » 

27  feat    e  inches. 
7    « 

22      « 
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CoUeetum  of  Observations  on  the  Day-light  Meteor  of  Nov,  15,  1859, 
with  remarks  on  the  same.  By  Bbnjamin  Y.  Marsh. 

(Continued  from  page  210.) 

Newburyport,  Mass. 

Dr.  H.  C.  Perkins,  in  a  letter  to  Prof.  Henry,  say8,^'Miss  A.  Brock- 
way  saw  it,  about  8®  or  10°  high,  moving  towards  the  horizon  in  a  S.S. 
W.  direction.  It  was  of  a  brilliant  yellow  color,  and  resembled  a  rocket." 

Alexandria,  Va. 

Caleb  S.  Hallowell,  Principal  of  the  High  School,  was  in  the  open 
air  in  company  with  his  students,  several  of  whom  saw  the  meteor. 
In  a  notice  published  at  the  time  they  say,''The  sun  was  shining  brightly, 
notwithstanding  which,  the  light  given  out  by  the  moving  mass  was 
brilliant  in  the  extreme.  It  appeared  in  the  east  about  45^  above  the 
horizon,  and  ranging  from  thence  in  a  northerly  direction,  obliquely 
towards  the  earth.  In  appearance,  it  most  resembled  a  cone,  moving 
base  foremost,  with  an  entire  length  of  about  10°,  the  edges  being  of  a 
silvery  lustre,  and  the  centre  red." 

Recently,  Mr.  H.  says,  that  Abram  Martin,  a'student  particularly 
veil  qualified  for  such  observations,  ^'was,  fortunately,  standing  per- 
fectly still,  with  the  meteorite  in  full  view  during  its  entire  visibility; 
and  he  seems  completely  to  have  daguerreotyped  its  path  and  its  ap- 
pearance on  his  mind.  By  my  direction,  he  made  at  the  time  a  care- 
ful note  of  the  spot  where  it  fell ;  and,  as  to  the  point  in  the  heavens 
from  whence  it  originated,  he,  on  two  independent  and  distinct  trials, 
pointed  the  telescope  of  the  theodolite  very  nearly  to  the  same  spot, 
as  given  below. — 


Ut  obft'n. 

2d  ob8*n. 

Mean. 

Apparent  altitude  at  moment  of  appearance,    • 
'  Aiimuth                              •• 

Apparent  altitude  at  moment  of  disappearance  behind 
t            hoQsea, • 

Azimuth                            "                    "           .        . 

40° 

R.  83  B. 

ll*> 

H.  77  B. 

39JO 
N.  85  E. 

lO® 

N.  76  B. 

39J<> 

N.  84  E. 

10  JO 

N.  76 J  B. 

"  The  path  of  the  body  was  slightly  curved,  being  convex  towards 
the  earth.  It  appeared  as  a  cone  with  a  flat  base  of  about  half  the 
diameter  of  the  moon,  the  central  part  of  the  train  being  red,  and  the 
edges  intensely  bright  yellow,  nearly  as  bright  as  the  sun,  the  bright- 
ness at  the  edges  being  more  intense  than  at  the  centre." 

Petersburg,  Va. 

T.  C.  Garrison  says,  "When  first  seen,  about  30°  above  the  horizon, 
descending  in  a  vertical  line,  throwing  off  brilliant  corruscations,  re- 
sembling scintillations  from  molten  iron.  The  body  of  the  meteor 
resembled  in  color,  iron  of  a  red  heat.  The  scintillations  were  of  a 
dazzling  brightness,  and  resembled  a  shower  of  sparks  of  large  size. 
It  seemed  to  fall  to  the  earth  within  600  yards  of  my  position.  I  saw 
it  but  for  a  moment.  Its  brilliancy  was  intense.  Time  about  9*20, 
but  my  watch  somewhat  uncertain." 

Mr.  6.  sends  a  sketch  of  the  relative  positions  of  the  meteor  and 
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the  sun,  which  shows  the  elevation  of  the  meteor,  when  first  seen,  to 
have  been  about  one-third  greater  than  that  of  the  sun. 

At  Beasley's  Point,  N.  J. 

Samuel  Ashmead  says,  '^  The  day  was  calm,  atmosphere  perfectly 
clear,  and  not  a  cloud  to  be  seen.  A  sudden  flash  of  light  exceeding 
that  of  the  sun  (which  was  shining  brightly)  was  soon  followed  by  a 
terrific  rattling  noise  immediately  overhead.  I  was  out  of  doors  at 
the  time,  and  could  compare  the  noise  to  nothing  else  than  the  dis- 
charge of  a  thousand  cannons  in  the  shortest  space  of  time,  unthout 
any  two  guns  exploding  at  the  same  moment.  These  explosions  were 
sharp  and  distinct,  not  like  the  prolonged  roll  of  thunder,  and  con- 
tinued at  least  one  minute.  The  course  of  the  meteor  was  rapid  from 
north-east  to  south-west,  leaving  behind  a  curling  track  of  a  smoky  or 
light  cloudy  appearance,  which  in  a  few  minutes  melted  away  in  the 
atmosphere.  According  to  the  opinion  of  several  persons,  the  inter- 
val between  the  flash  and  report  was  about  one  minute." 

Mr.  Ashmead  further  says  that  the  form  of  the  cloud  was  oblong, 
its  diameter  perhaps  twice  that  of  the  moon,  and  its  length  many  times 
greater — the  western  end  more  distinct  than  the  eastern.  The  sound 
which  first  reached  him,  was  a  kind  o{  fluttering  or  rushing  sound, 
comparatively  faint,  conveying  the  impression  that  a  horse  was  mn- 
ning  away ;  that  he  looked  up,  and  just  then  came  the  crashing  thun- 
dering sound,  already  described. 

At  Dennisville,  Cape  May  County,  N.  J. 

Dr.  M.  Beesley  says,  ^'  I  was  reading  in  my  house  about  half-past 
nine  o'clock,  when  the  report  commenced,  which  was  simOar  to  that 
made  by  a  chimney  when  burning  out  at  full  blast.  I  immediately 
went  out  of  doors,  and  there  discovered  that  the  noise  was  directly  over- 
head, and  might  have  been  compared  to  a  train  of  cars  passing  rapidly 
over  a  rough  road,  with  incessant  detonations  which  seemed  to  be  of 
an  explosive  character,  much  resembling  a  distant  park  of  artillery. 

There  was  a  small  cloud  or  belt  of  white  smoke  left  in  the  train  of 
it  about  5°  N.  W.  of  the  zenith,  the  atmosphere  being  perfectly  clear 
at  the  time,  and  it  passed  ofi*  in  a  N.  E.  direction. 

The  detonations  and  rushing  sounds  lasted  something  over  a  minute, 
when,  after  an  entire  suspensionj  they  were  faintly  repeated  again, 
far  off  in  the  N.  E. 

It  created  very  general  alarm  throughout  the  country.  Kumbers 
saw  a  flash  of  light  precede  the  report.  It  was  so  near  us,  that  dishes 
were  moved  standing  upon  stoves,  and  sash  trembled,  and  the  first 
thought  that  struck  me,  on  goinff  out  of  doors,  w^  that  an  earthquake 
was  in  progress  near  us.  The  detonations,  from  all  the  information  I 
can  get,  were  louder  and  more  apparent  here  than  at  any  other  place. 
In  fact,  they  were  absolutely  alarming,  many  people  quitting  their 
work  in  consequence  of  it,  and  one  man  went  home  and  told  his  wife, 
that  time  was  nearly  at  an  end,  for  the  Angel  Gabriel  had  given  the 
first  blast  of  his  trumpet." 

Judge  Goff,  5  miles  west  of  me,  says,  ^^The  smoke  was  at  an  eleva- 
tion of  60°  or  70°  eastwardly."  Samuel  Springer  of  Dyas  Creek,  8 
miles  S.  W.,  says,  ^^  It  was  north-westward— elevated  about  60° — and 
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on  the  sea-shore  road,  Smiles  east,  I  learn  it  was  about  60°  westwardly — 
and  at  this  place,  it  was  about  5°  N.  W.  of  zenith.  This  cloud  of  smoke, 
or  rather,  it  had  the  appearance  of  steam  as  it  passes  from  the  pipe  of 
a  steamboat,  occupied  but  a  small  space,  and  that  near  the  zenith." 

Dyer's  Creek,  Cape  May  County,  N.  J. 

A.  Smith  says,  "  Several  saw  clouds  of  a  roundish  form,  others,  col- 
umns of  smoke  as  that  rising  from  the  firing  of  artillery.  The  noise 
was  great,  lasted  two  or  three  minutes,  shaking  the  house  I  was  in 
so  much  that  the  shutters  jostled  on  the  hinges.  The  sound  was  very 
much  like  that  of  a  wagon  full  of  empty  barrels  driven  furiously  over 
a  rough  road,  or  a  train  of  cars  passing  over  a  bridge.  Horses  were 
frightened  and  cattle  huddled  together  in  the  fields.  Some  persons 
saw  a  flash — I  saw  it  in  the  house  about  three  minutes  before  the  re- 
port. It  was  similar  to  the  reflection  of  the  sun  from  a  looking-glass. 
The  smoke  was  seen  by  many,  in  a  north-east  direction,  elevation  75° 
to  80°.  The  form  is  differently  stated.  Some  say  it  was  roundish; 
others,  that  it  rose  in  form  of  columns,  three  in  number.  The  clouds 
were  small ;  seemed  to  diverge  as  they  shot  up.  The  noise  was  at  no 
time  very  much  louder  than  at  others,  yet  it  began  by  growing  grad* 
ually  louder,  and  then,  as  gradually  grew  fainter." 

Fishing  Creek,  Cape  May  County,  N.  J. 

L.  Cummings  says,  "Heard  a  low  rumbling  sound  in  the  north-east, 
which  gradually  grew  louder,  resembling  thunder.  Saw,  in  the  direc- 
tion of  the  sound  about  60°  above  the  horizon,  a  round  body  twice 
the  size  of  the  full  moon,  and  very  near  the  color  of  the  moon  in  the 
day-time,  having  something  like  a  tail  pointing  towards  the  sun.  I 
first  thought  it  a  balloon.  The  noise  changed  from  a  rumbling  to  a 
crackling  sound  like  the  flapping  or  fluttering  of  a  loose  sail  in  a  heavy 
wind,  and  gradually  ceased  with  the  flapping  sound.  The  body  looked 
like  smoke  and  soon  began  to  change  its  shape,  break  in  pieces,  and 
roll  away  to  the  eastward.  When  first  seen,  it  appeared  to  be  moving 
slowly  in  a  north-east  course.  In  two  minutes  all  was  gone.  Some 
saw  a  bright  gleam  of  light  pass  through  the  room  before  the  rumbling 
began.  The  sound  appeared  very  heavy,  causing  windows  to  shake, 
and  other  bodies  seemed  to  jar  and  tremble.  It  was  not  over  the  bay. 
Many  thought  their  houses  or  chimneys  were  on  fire,  and  others  thought 
horses  were  running  away." 

Month  of  Antuxet,  Delaware  Bay. 

Capt.  Harris,  of  the  Miller* 8  Daughter^  saw  nothing;  heard  a  noise 
about  east.  It  lasted  about  three  minutes.  At  first  resembled  the 
sound  of  a  cannon  in  a  calm  cloudy  morning,  being  a  kind  of  prolonged 
roar  and  not  a  sudden  explosion ;  afterwards  a  kind  of  quivering  noise ; 
finally  pronounced  it  an  earthquake.  Besides  at  Maurice  River  Cove. 
The  oystermen  there  told  him  they  saw  a  ball  of  fire  as  large  as  a  barrel. 
That  it  burst  and  balls  of  fire  flew  all  around.  On  shore  people  thought 
chimneys  on  fire.    Some  within  doors  saw  a  bright  flash  on  the  bricks. 

Egg  Island. 

Vessels  shaken  so  much  that  one  captain  thought  his  vessel  was 
grazing  bottom.  Sounded  and  found  deep  water.  Saw  a  longish  cloud 
east  or  north-east,  at  an  elevation  of,  say,  20°.  Roaring  noise. 
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Maurice  River  Cove. 

Many  captains  of  oyster-boats  there  heard  noise  in  eastemlj  direc- 
tion.    Vessels  shaken.     Nothing  seen  or  heard  over  the  bay. 

East  Point,  Cumberland  County,  N.  J. 

J.  H.  Zane  was  in  a  field  one  mile  north-east  of  East  Point.  "At  first 
thought  it  was  thunder.  Looked,  but  saw  no  cloud  or  fire.  Sound 
came  from  north-east  or  perhaps  a  little  further  east — was  quite  loud, 
seemed  near  the  earth,  very  much  like  thunder.  Some  of  my  neigh- 
bors saw  fire  and  smoke  three  minutes.  I  didn't  hear  it  three  minutes, 
scarcely  two." 

Four  miles  west  of  Dover,  Del. 

P.  F.  Nickerson  says  he  was  in  a  carriage.  His  wife  saw  the  me- 
teor and  called  his  attention  to  it;  but  he  only  saw  ^'  the  trail  as  a  sil- 
very vapor  or  smoke,*'  direction  due  east.  The  column  was  nearly  or 
quite  vertical,  its  base  20°,  and  its  top  40°  above  the  horizon.  "  Of  a 
silvery  appearance,  and  disappeared  at  the  bottom  end  first  as  smoke 
would,  only  it  did  not  spread  or  ascend,  but  disappeared  in  the  dis- 
tance ;  was  visible  8  or  10  minutes ;  heard  no  sound,  owing  perhaps 
to  the  noise  made  by  the  carriage." 

Lewistown,  Del.     Robert  West  sends  the  following  : 

L.  D.  Martin,  near  Lake  Newbold,  heard  noise  f  to  1  minute;  sup- 
posed a  ship  had  let  go  her  anchor,  the  noise  resembling  that  of  a 
heavy  chain;  Direction,  that  of  Cape  May.  Saw  no  light.  His  child- 
ren saw  ^'an  instantaneous  light,  like  the  reflection  of  the  sun  on  glass 
or  bright  metal." 

George  M.  Cooper,  Lake  Newbold,  was  at  work  in  his  field.  First 
thought  it  thunder ;  then,  seeing  no  cloud,  concluded  it  the  wheels  of  a 
large  steamer ;  thought  of  an  earthquake.  Direction,  that  of  Cape  May. 

A  lady  IJ  miles  south-west  of  Lewistown,  was  riding  north-east 
towards  town ;  saw  a  bright  light  enveloped  in  smoke — thundering  or 
loud  rumbling  noise  at  same  time.  Was  greatly  alarmed,  so  that  she 
stopped  at  the  house  of  a  friend,  near  by. 

From  the  nature  of  the  case,  most  of  the  preceding  observations 
are  necessarily  very  uncertain,  but  the  discrepancies  are  scarcely 
greater  than  might  fairly  be  expected.  It  is  well  known  that  persons 
unaccustomed  to  such  observations,  are  pretty  sure  greatly  to  over- 
estimate altitudes,  and  underrate  zenith  distances;  and  it  will  no  doubt 
be  found  that  most  of  the  altitudes  given*above  will  require  reduction. 
The  observations  as  a  whole,  seem  to  me  best  represented  by  the  fol- 
lowing, which  are,  of  course,  only  rude  approximations,  but  may  per- 
haps serve  to  pave  the  way  for  something  more  exact. 

1.  The  inclination  of  the  meteor's  path  to  the  vertical,  was  probably 
about  35^,  and  the  direction  of  its  motion  nearly  west.  The  obser- 
vations at  Medford  and  Petersburg,  indicate  a  much  more  southerly 
movement,  but  those  at  Washington,  Alexandria,  and  Dover,  require 
it  to  have  been  almost  due  west. 

2.  Tho  column  of  smoke  was  near  1000  feet  in  diameter,  and  its 
base  was  vertical  about  4  miles  north  of  Dennisville,  at  a  height  of 
near  8  miles,  which  may  be  assumed  to  be  the  approximate  position 
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of  one  point  in  the  meteor's  path*  The  height  is  inferred  not  merely 
from  the  angular  elevations  of  the  smoke  as  seen  from  different  points, 
but  from  the  interval  between  the  flash  and  the  report,  as  observed  at 
Beasley's  Point. 

This  position  assigned  to  the  base  of  the  clond,  from  local  reports, 
coincides  pretty  nearly  with  that  indicated  by  distant  observations. 

At  New  Haven,  latitude  41°  18'  18'',  longitude  72°  65'  10",  at  an 
elevation  of  6°,  the  bearing  was  S.  86°  34'  W.,  and  at  Alexandria, 
latitude  88°  49',  longitude  77°  4',  at  an  elevation  of  10 J°,  it  was 
N.  76|°  E.  These  directions  meet  half  a  mile  west  of  Dennisville  in 
latitude  89°  11  J',  longitude  74°  50J'.  The  line  from  New  Haven 
having  a  vertical  height  ac  this  point  of  22^  miles,  and  that  from  Alex- 
andria, 24}  miles.  Continuing  the  path,  as  observed  at  Alexandria, 
down  to  9|°  elevation,  we  have  corresponding  azimuth  76^°,  and  the 
lines  then  meet  half  a  mile  north-west  of  Dennisville  at  a  height  of  22^ 
miles;  but  this  makes  the  nearest  point  in  the  meteor's  path  24  miles 
from  Beasley's  Point,  and  consequently,  the  interval  there  between  the 
flash  and  the  report  two  minutes  instead  of  one,  as  observed.  Besides, 
the  observations  on  the  smoke  show  pretty  clearly  that  the  minimum 
height  at  Dennisville  could  not  have  exceeded  ten  miles.  We  must, 
therefore,  conclude  the  meteor's  actual  position  to  have  been  several 
miles  east  of  that  indicated  by  these  distant  observations.* 

3.  On  the  above  supposition,  the  meteor's  path  would  reach  the 
earth  near  Hughesville,  on  the  north-western  boundary  of  Cape  May 
County,  in  which  vicinity,  or  perhaps  still  further  west,  it  is  probable 
that  the  meteor  or  some  of  its  fragments  will  yet  be  found. 

4.  Some  observers  must  have  seen  the  meteor  at  a  height  of  more 
than  100  miles;  and,  to  have  completed  its  path  within  their  estimates 
of  time,  it  must  have  had  a  velocity  of  from  80  to  50  miles  per  second. 

The  extreme  shortness  of  the  time  occupied  in  its  flight,  is  proved 
not  merely  by  the  estimates  of  several  observers,  but  by  the  failure 
of  people  in  the  vicinity  of  the  explosion  to  distinguish  the  source  of 
the  sudden  flash  of  light  seen  by  them,  and  by  the  impression  of  even 
the  most  distant  observers,  that  it  fell  very  near  to  them. 

5.  The  sound  was  explosive,  and  not  caused  by  the  falling  in  of  the 
air  after  the  meteor.  In  the  latter  case,  it  must  have  been  continuous 
and  uninterrupted ;  but  the  testimony  of  Dr.  Beesley,  and  others,  shows 
that  it  ceased  entirely  and  then  began  again.  Supposing  the  meteor 
to  have  been  a  stony  mass,  we  may,  perhaps,  consider  the  explosion 
to  have  consisted  of  a  series  of  decrepitations  caused  by  the  sudden 

*  J.  p.  PInson,  while  passing  alnnir  Broadway,  directly  oppoalto  Bond  Street,  New  York,  saw  the  meteor, 
simI  immadiataly  stopped  to  fix  Its  bjaring. 

Id  a  Dotloe  pobllnbed  at  the  time,  he  says," Tt  disappeared  behind  the  tall  Iron  warehoaae  opposite  St. 
Thomas'  Cbarefa,  and  la  a  Uo«>,froin  my  positloo,  with  the  white  sign  painted  upon  its  north  wall,  near  the 
fruot,**  it#  inclination  to  the  rertical  being  Sifito4Ap  westward. 

Since  the  above  woe  In  type,  Unp^  D.  Vail  has  TMted  the  apot  with  Mr.  P.,  and  by  measnrement  with  a 
theodolite,  has  ascertained  that  the  apparent  elevation  of  the  point  of  disappearance  was  8°  M',  and  the 
anide  made  with  Broadway,  abont  9P  '2f. 

According  to  the  *•  Harbor  Commissioners*  Map,"  Broadway  mns  8. 329  31'  W.,  which  makes  the  bearing 
of  the  meteor  a  «<»  W  W. 

This  line  erosare  the  parallel  of  IlngheaTlllo  (300  160  io  longitude  7¥>  4^',  at  a  h?lght  of  187  mllet,  and 
r<^hes  that  of  SO^  ll^^',  in  longitude  T4<'  60}^';  so  that  the  lines  from  Alexandria.  New  Haven,  and  New 
York,  all  pass  exactly  over  this  spot,  at  the  hefghto  of  94}^.  ii}^.  and  18^  milea,  reepeetively;  which  wonkl 
bring  the  meteor  to  the  earth  at  the  distances  of  17, 1514,  *i^  1<^  miles  westward  from  this  point. 

Buppualog  It  to  have  been  on  the  parallel  of  Unghcaville,  this  observation  makes  it  roach  the  earth  8  nilet 
VIM  of  that  TlUnfS. 
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expansion  of  the  surface,  the  whole  time  of  flight  not  being  sufficient 
to  allow  the  heat  to  penetrate  the  mass.  At  the  forward  end  these 
explosions  would  take  place  under  great  pressure,  which  maj  account 
for  the  loudness  of  the  sound. 

6.  The  estimated  duration  of  the  sound  at  Beasley's  Point,  was  not 
less  than  one  minute ;  indicating  that  the  most  distant  point  of  the 
explosion  was  not  less  than  12  miles  further  from  that  place  than  its 
nearest  point.  Comparing  this  with  the  position  of  the  assumed  path, 
we  find,  that  during  the  explosion,  the  meteor  must  have  traveled  15 
or  20  miles,  occupying  about  half  a  second  of  time. 

7.  The  explosions  were  very  numerous,  arranged  in  two  series,  the 
whole  occupying  only  \  second  of  time ;  but  the  individual  sounds 
were  distinguishable,  because  of  the  different  distances  they  had  to 
travel  to  reach  the  ear.  The  velocity  of  the  meteor  being  more  than 
one  hundred  times  that  of  sound,  the  reports  must  have  come  in  the 
order  of  distance,  and  not  in  the  order  of  their  occurrence,  causing 
the  end  of  the  explosion  to  be  heard  before  the  beginning.  The  faint 
rushing  sounds  first  heard  by  Mr.  Ashmead,  must  have  had  their  ori- 
gin below  the  explosion,  and  been  caused  by  the  flight  of  the  frag- 
ments towards  the  earth.  If  the  direction  of  this  first  faint  sound 
could  be  indicated  by  persons  further  west,  it  might  serve  to  point 
to  the  place  where  fragments  fell. 

8.  The  meteor  lost  its  luminosity  with  the  explosion  or  shortly  after, 
and  hence  was  not  seen  by  persons  in  Cape  May  County  and  vicinity, 
it  being  too  much  overhead  to  come  within  the  ordinary  range  of  vision, 
and  the  time  of  flight  being  too  short  to  allow  them  to  direct  their  eyes 
to  it  after  seeing  the  flash. 

If  the  heat  be  due  to  the  resistance  of  the  air,  it  must  be  principally 
developed  at  the  surface  of  the  forward  half  of  the  meteor.  Consequent- 
ly, most  of  the  explosions  must  occur  there^  and  the  force  of  each  be 
oirected  backward,  tending  to  check  the  velocity  of  the  mass.  In  fact, 
we  may  perhaps  consider  the  series  of  explosions  to  be  merely  one  of 
the  forms  of  the  atmosphere  resistance.  This  must  increase  rapidly 
with  the  density,  although  it  may  be  insufficient  to  account  for  so  great 
a  reduction  of  speed  as  would  entirely  destroy  the  luminosity  of  the 
meteor  before  it  reached  the  earth. 

9.  From  the  tremendous  force  of  the  explosion,  and  from  the  fact 
that  this  meteor  was  seen  by  persons  who  were  not  within  two  hundred 
miles  of  any  part  of  its  path,  as  at  Salem,  Mass.,  and  Petersburg,  Ya., 
we  must  certainly  conclude  that  it  was  of  very  considerable  size;  but 
we  seem  to  have  no  data  for  any  approximation  to  its  actual  dimen- 
sions. It  was  certainly  heated  to  a  most  intense  brightness,  and  the 
experiments  of  Prof.  J.  Lawrence  Smith,  detailed  in  Silliman*s  Jour- 
nali  Vol.  xix,  fol.  840,  2d  series,  in  which  he  found  that  a  piece  of  lime, 
less  than  J-in.  in  diameter,  in  the  flame  of  the  oxyhydrogen  blow- 
pipe, had,  when  viewed  in  a  clear  evening,  at  the  distance  of  half  a 
mile,  an  apparent  diameter  twice  that  of  the  full  moon,  show  conclu- 
sively that  no  reliance  can  be  placed  upon  calculations  founded  upon 
the  apparent  diameter  of  bodies  in  a  state  of  incandescence. 

10.  The  apparent  form  of  the  meteor — that  of  a  cone  moving  base 
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foremost — mvj  have  been  due  to  its  great  angular  velocity,  combined 
with  the  effect  of  irradiation  above  referred  to.  The  impression  made 
upon  the  eye  by  the  incandescent  body  itself,  would  doubtless  be  greater 
than  that  made  by  the  sphere  of  light  surrounding  it.  Consequently 
we  should  continue  to  see  the  body  itself  after  the  impression  of  the 
mere  glare  had  faded  away ;  so  that  the  apparent  diameter  of  the  end 
of  the  tail  may  represent  the  actual  angular  diameter  of  the  body. 

11.  The  invisibility  of  the  meteor  to  persons  at  Philadelphia  and 
vicinity,  was  no  doubt  due  to  the  position  of  the  sun,  the  direction  of 
which  there  coincided  with  that  of  the  meteor. 

PliUAdelphIa,  Febnuiy,  1860. 

Facts  Relating  to  the  Use  of  Zinc  Abroad,* 

The  reputation  of  zinc  for  roofing  is  not  good  in  England.  Abroad 
the  material  appears  to  be  used  very  largely  and  successfully.  To  as- 
certain the  reason  for  this  difference  the  Vieille  Montague  Zinc  Mining 
Company  have  recently  commissioned  Mr.  James  Edmeston  to  inquire 
into  the  matter.  His  report,  which  was  read  at  the  Institute  on  Mon- 
day evening  last,  and  is  about  to  be  published,  is  now  before  us.  The 
Yieille  Montague  Company  is  a  very  extensive  undertaking : — 

"In  the  teven  large  smeltinj;  establishments  in  Belgium  and  Prussia,  comprising 230 
furnaces,  29,000  tons  of  spelter  are  produced,  and  23,000  tons  of  sheet  zinc  arc  annually 
made,  besides  about  7000  tons  rolled  at  mills  which  are  not  the  property  of  the  company. 
Id  the  three  establishments  for  making  oxide  of  zinc,  about  6000  tons  of  oxide  are  an- 
nually manufactured.  The  company  is  besides  a  large  purchaser  of  spelter  in  the  market. 

"It  is  said  that  the  general  consumption  of  spelter  throughout  the  world  is  about  67,006 
tons  per  annum,  of  which  about  45,000  tons  are  made  to  take  the  shape  of  rolled  sheets, 
and  these  are  estimated  to  be  applied  as  follows,  each  quantity  being  somewhat  below 
the  truth:—  Tons.  Tons. 

RoofiniT  and  architectural  purposes,  23,000     Domestic  utensils,  12,000 

Ship  sheathing,  3,500     Stamped  ornaments,  1,600 

Lining  packing-cases,  2,500     Miscellaneous,  1,500 

44,000 
Fifteen  years  ago  the  quantity  used  for  roofing  did  not  exceed  5000  tons:  none  was 
employed  for  ship  sheathing  or  lining  packing-cases,  and  the  stamped  ornaments  in  zinc 
date  only  from  1852." 

The  process  of  manufacture  is  simple :  the  calamine  (carbonate  of 
sine)  is  first  calcined,  bj  which  it  loses  about  20  per  cent,  of  its  quan- 
tity: it  is  then  ground  in  a  mill  and  mixed  to  the  extent  of  one-third 
of  its  bulk  with  powdered  coal,  to  assist  the  smelting.  The  whole  being 
much  moistened,  this  mixture  is  put  into  the  smelting-pots,  and  these 
at  six  o'clock  every  morning  are  placed  in  the  furnaces.  At  six  o'clock 
in  the  evening,  that  is,  in  twelve  hours,  the  smelting  is  complete.  The 
metal  is  drawn  out  and  run  into  metal  moulds :  it  then  goes  into  the 
rolliDg-house,'and  is  again  melted  and  re-cast  in  a  metal  mould  to  pro- 
duce ingots  of  the  proper  size  and  weight  for  the  required  gauge  of 
sheets  to  be  rolled :  this  second  melting  is  also  desirable  to  obtain  pro- 
per purity. 

In  the  first  place,  purity  in  the  metal  to  be  used  for  building  pur- 
poses is  important :  if  there  be  much  impurity  no  after-care  will  be  of 
any  avail.  For  ship  sheathing — and  zinc  is  now  very  largely  used  for 
this — ^perfect  purity  is  essential,  for  it  becomes  immersed  in  a  down- 

•from  the  London  Builder,  No.  884. 
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right  galvanic  bath ;  and  if  iron  be  present  in  even  a  small  quantity, 
or  lead,  it  would  quicklj  destroy  itself.  This  is  not  so  much  the  case 
in  roofs,  but  purity  is  most  desirable ;  and  impurity  may  exist  to  an 
extent  sufficient  to  spoil  the  best-constructed  roofs,  and  in  many  cases 
has  done  so  beyond  doubt. 

Mr.  Edmeston  made  inquiries  in  England  previous  to  going  abroad, 
and  all  the  replies  were  condemnatory,  with  two  exceptions. 

<'  Some  inBtanccs  of  failure  were  brought  before  me,  and  these  were  mostly  as  follows: 
"  Crumbling  to  pieces;  black  spots  appearing,  supposed  to  be  the  effect  of  Jjondon  at- 

tnosphere  ;  holes  and  wearing  out  of  the  metal  in  a  short  time; — all  these  would  arise 

from  impurity  in  the  metal,  or  from  contact  with  iron.     Then, 

**Cracking  in  places;  soldered  jointa  parting;  dripa  or  joints  failing  in  flats;  tendency 

to  buckle  and  to  have  an  untidy  appearance  in  consequence,  and  general  unsooadness 

of  the  work; — all  these  would  arise  from  bad  construction." 

Abroad,  amongst  the  failures,  he  mentions  one : — 

**  But,  even  if  the  zinc  contains  no  iron,  the  contact  of  iron,  where  a  little  confined 
damp  may  exist,  will  be  quite  as  injurious.  I  cannot  find  that  this  is  understood  here: 
iron  nails  are  commonly  used  for  boarding  under  the  zinc,  and  if  a  nail  head  is  ia  con- 
tact, and  there  is  damp,  in  three  months  a  hole  will  be  eaten  through.  Generally  upeak- 
ing,  for  the  best  roofs  on  the  Continent,  zinc  nails  are  used  for  the  boarding,  and  all  iron 
work,  where  necessary,  and  if  used  at  all,  is  galvanized.  Or  where  iron  nails  are  used 
for  boarding  they  have  amall  heads,  and  are  hammered  well  into  the  wood  so  aa  to  be 
buried,  and  a  little  cement  or  slopping  is  frequently  rubbed  in  over  them.  Practice  has 
found  that  the  nails  thus  used  rarely  do  any  mischief,  and  as  the  zinc  naib  require  cer^ 
tain  care  and  take  more  time,  and  are  dearer  than  the  iron,  I  found  that  in  Paris,  at  all 
events,  the  iron  were  used  frequently,  but  always  with  the  above  precautions. 

"  I  could  not  discover  that  the  contact  of  lead  was  injurious,  but  it  is  considered  to 
be  better  avoided. 

"Impure  zinc  being  brittle  will  crack  when  turned  up  against  the  rolls,  or  it  will  break 
off  entirely,  and  the  builder  who  saves  something  in  first  cost,  is  quite  likely  to  lose  more 
in  the  end  from  waste. 

'*  The  second  set  of  defects  to  which  I  have  alluded,  and  other  modifications  of  them, 
will  be  referable  to  ignorant  construction :  they  none  of  them  exist  where  proper  know- 
ledge has  been  exercised  in  this  respect,  and  the  one  object  to  be  kept  in  view  is  to  per^ 
mit  perfect  freedom  to  the  Mheets,  to  confine  them  no  where,  and  to  separate  lengths  of 
guttering,  and  any  other  portions  of  a  roof  requiring  to  be  made  in  long  pieces,  as  mach 
as  possible. 

**  £aves  gutters  should  be  made  in  short  lengths,  bent  in  the  direction  of  the  way  in 
which  the  sheet  has  been  rolled  and  soldered  ;  the  solder  put  l)etween  the  sheets  and  one 
sheet  lapping  over  the  other ;  they  must  not  of  course  be  screwed  to  the  raner*s  feet — 
a  practice,  by  the  way,  which  occasions  a  constant  failure  in  the  joints  of  iron  eaves 
gutters.  Wherever  a  down  pipe  comes,  there  should  be  a  stopped  end  in  the  gutter, 
and  the  gutter  should  never  be  continued  longer  than  possible  in  one  piece:  where  it  is 
laid  behind  a  parapet,  as  in  all  the  new  and  magnificent  buildings  in  Paris,  a  separate 
piece  of  flashing  will  disconnect  it  wholly  from  the  sheeting  on  (he  roof.  For  guttering, 
the  gauge  used  should  be  increased  in  proportion  to  length,  say  No.  14  for  10  feet.  No. 
lA  for  20  feet,  and  so  on  up  to  No.  18.  There  ahould  be  a  proper  substance  in  all  caseii 
No.  14  is  ample  for  London  ;  in  Germany  it  is  customary  to  use  a  lesa  thickness. 

'*The  choir  of  the  cathedral  at  Cologne  is  covered  with  Silesian  zinc.  The  old  lead 
was  defective  and  was  removed,  and  the  line  substituted  by  Herr  Zwirner,  in  1889.  The 
gutters  are  zinc:  it  is  laid  in  the  old  way  without  wooden  rolls  or  fillets, as  is  the  castom 
still  in  Germany.  Uerr  Zwirner,  the  architect  to  the  Aoyal  Commnsion,  informs  me 
'  that  zinc  is  now  commonly  used  for  roofs  in  the  whole  of  Germany,'  and  that  all  his 
practice  has  taught  him  *  the  solidness  and  closeness  of  a  well-constructed  zinc  roof.' 

*'Oak  boarding  will  spoil  the  zinc,  and  the  fir  should  be  dry;  the  boards  laid  with  an 
aperture  of  about  half  an  inch  between  each ;  if  they  are  damp,  as  much  oxidation  will 
take  place  on  the  underside  of  the  zinc  as  on  the  top  of  iL 

**A  good  way  of  laying  flats  in  some  situations  is  without  rolls,  but  with  sank  gutters 
between  the  sheets,  with,  in  fact,  inverted  rolls,  which  form  gutters ;  for  London,  how- 
ever, I  would  recommend  the  ordinary  way,  m  the  small  gutters  are  liable  to  be  filled 
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with  blackc  and  soot  if  neglected.  In  forming  laps  care  roust  be  taken  to  prevent  the 
water  from  ascending,  by  capillary  attraction  ;  there  must  either  be  space  enuugb  to  pre- 
vent the  drops  thus  rising,  or  the  end  of  one  sheet  must  touch  altogether,  and  that  of  the 
other  be  kept  well  away;  and  this  is  found  the  best  mode,  and  the  least  open  to  careless 
treatment  by  workmen. 

"The  thicker  the  zinc,  the  less  its  expansion  and  contraction.  And  I  find  as  follows, 
in  a  report  made  to  the  Academy  of  Sciences,  by  the  director  of  the  Conservatoire  des 
AKs  et  Metiers,  a  government  institution  existing  in  the  Kue  8t.  Martin,  to  inquire  into 
scientific  inventions,  civil  engineering,  and  all  constructive  science  : — 

'*'It  appears  from  actual  experiment,  that  the  oxidation  proceeds  for  about  four  years, 
gradually  diminishing  after  the  first  three  months,  and  that  it  then  hardens  into  a  pro- 
tecting coat  (*  ^mail  *)  of  a  dark  grey  color,  preserving  the  metal  beneath  from  any  fur- 
ther deterioration.'  And  it  concludes  by  saying,  Hhat  it  becomes  evident  that  as  a  sheet 
of  zinceiposed  to  the  atmosphere  for  a  series  of  years  loses  little  or  nothing  of  its  weight 
or  thickness,  and  as  its  surface  remains  hard  and  polished,  like  enamel,  it  may  be  fairly 
deduced  that  the  following  years  are  not  likely  to  occasion  any  alteration,  and  therefore 
that  zinc  will  be  placed  in  the  same  condition  as  bronze,  which  is  protected  by  its  *  pat- 
tine'  for  ages.' " 

Amongst  new  works  in  Paris,  Mr.  Edmeston  mentions — 

**  The  new  markets,  constructed  of  iron,  under  the  direction  of  M.  Baltard,  architect, 
in  1856.  These  great  roofs  are  covered  wholly  with  ^inc.  No.  14  gauge,  the  gutters 
being  No.  16,  the  whole  in  perfect  condition,  except  in  one  place,  where  some  undula- 
tion has  occurred  in  consequence  of  the  workmen  having  confined  the  metal  by  solder 
very  needlessly,  because  a  little  extra  labor  was  necessary  to  lay  the  zinc  properly:  the 
down  pipes  are  of  zinc  No.  14. 

**Also  the  entire  roofs  of  the  magnificent  houses  forming  the  Boulevard  de  Sebastopol, 
the  new  mansions  in  the  Champs  Ely  sees,  the  new  part  of  the  Louvre,  in  which  the 
fiats  of  the  zinc  and  the  curbs  only  of  slate;  the  roof  of  the  H6tel  de  Villa ;  the  roof  of 
the  Church  of  8t.  Clotfailde;  and,  in  fact,  nearly  every  roof  formed  in  Paris  within  the 
last  fifteen  years." 

He  mentions, —  . 

"That  while  cement  does  no  injury  to  the  zinc,  the  lime  of  Paris  destroys  it,  and  that 
when  cisterns  or  other  zinc  constructions  are  confined  with  brick-work,  in  mortar,  the 
custom  ia  to  fill  in  round  them  with  earth  so  as  to  protect  the  zinc  from  the  lime." 

A  report  of  a  committee,  appointed  by  the  Central  Society  of  Archi- 
tects in  Paris,  recommends, — 

"  That  zinc,  which  was  at*  first  rejected,  but  is  now  so  generally  used,  should  be  ap- 
plied with  great  care,  as  certain  precautions,  very  simple,  but  never  to  be  overlooked,  are 
indispensable :  thus  contact  with  plaster,  which  contains  a  destructive  salt,  is  to  be 
avoided ;  alao  contact  with  iron,  which  is  very  injurious,  and  liable  to  cause  a  rapid 
oxidization  :  eaves  guttets  should  always  be  supported  by  galvanized  brackets,  and  no 
gutter  or  sheet  zinc  should  be  laid  on  oak  boards. ' 

Mr.  Edmeston  deduces  from  these  facts  and  independent  inquiries, 
that  it  is  impossible  longer  to  contend — 

''That  zinc  is  other  than  a  valuable  and  excellent  material  for  building  purposes, too 
important  to  be  overlooked,  and  worthy  of  a  more  extended  use  and  of  a  belter  apprecia- 
tion than  it  has  yet  received  with  us." 


Experiments  on  the  Strength  of  Cast  Iron  Girders.*  By  J.  G.  Ltnde, 

M.  I.  C.  E.,  F.  G.  S. 

The  following  paper  was  read  at  the  Manchester  Literary  and  Phi- 
losophical Society,  Nov.  1,  1859. 

The  beams  experimented  on  were  eighty-nine  in  number,  and  were 
cast  by  Mr.  Mabon,  at  the  Ardwick  Iron  Works,  Manchester,  from 
iron  of  the  following  descriptions : — 

s  J^rom  the  Meehaaios'  Magasins,  Dec,  1859. 
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One  charge  of  the  cupola  consisted  of 

12  cwt.  Goldendale,  Stafibrdshire. 


12 

44 

Lane  End. 

12 

II 

Ormesby,  Yorkshire. 

12 

4« 

Blair,  Scotch. 

12 

« 

Cnlder,     " 

All  No.  3  hot  blast  iron. 

12 

(< 

Scrap. 

Tons. 

Cwt 

31 

8  the  deflection  was 

42 

16              " 

46 

12              « 

60 

8               " 

64 

4              « 

68 

0  the  beam  broke, 

The  beams  were  cast  on  their  sides,  and  were  a  yerj  good  sample 
of  workmanship. 

The  section  of  each  beam  was  of  the  form  recommended  by  Profes- 
sor Hodgkinson,  and  upon  which  his  formulae  were  based ;  the  total 
depth  of  the  beam  in  the  centre  was  24^  inches,  and  at  the  ends  20 
inches ;  the  bottom  flanch  was  15  inches  wide,  and  2^  inches  thick ; 
the  vertical  part  of  the  beam  was  1^  inch  thick ;  and  the  top  flanch 
was  4^  ins.  wide,  and  1^  ins.  thick;  the  total  length  of  the  beam  was 
84  feet  6  inches,  and  the  distance  between  the  supports  was  30  feet 
9  inches ;  the  weight  of  the  beam  was  3  tons  8  cwt.  1  qr. 

One  of  the  beams  was  tested  up  to  the  breaking  weight  with  the 
following  results: — 

With  a  load  in  the  centre  of — 

Inch. 
•  -87. 

2-00. 
2-25. 
2*56. 
2*70. 

the  ends  springing  back  from  each  other  2  feet  3  inches,  the  fracture 
indicating  a  good  sound  casting. 

There  was  no  permanent  set  observable  in  any  of  the  experiments, 
until  the  breaking  weight  was  applied,  the  beam  being  allowed  to  re- 
cover itself  on  the  removal  of  the  load  in  eacK  case. 

Each  of  the  remaining  beams  was  tested  with  a  load  of  20  tons  in 
the  centre,  the  deflection  varying  from  ^  to  {  of  an  inch. 

The  calculations  for  the  strength  were  based  on  the  following  for- 
mulae, given  by  Professor  Hodgkinson  in  his  "Experimental  Researches 
on  the  Strength  and  Properties  of  Cast  Iron  :*' — 

First  formula,  art.  146 : 

Let  w=the  breaking  weight  in  tons  placed  on  the  centre  of  the 
beam, 

as  the  area  of  the  bottom  flanch  in  inches, 

d=the  total  depth  of  the  beam  in  inches, 

2»the  length  between  the  supports  in  feet, 

2-166  ad 
then  w= J 

In  this  case  a=  36* 

d=  24-25, 

/ -30-75, 
which  gives  60*09  tons  as  the  breaking  weight  of  the  beam. 
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The  second  formnla,  art.  147,  takes  into  account  the  thickness  of 
the  vertical  part  of  the.  beam,  and  is  as  follows  :— 
Let  Wathe  breaking  weight  in  tons  placed  on  the  centre  of  the 

beam, 
I  ssthe  length  between  the  supports  in  feet, 
b  vthe  breadth  of  the  bottom  flanch  in  inches, 
h'^mthe  thickness  of  the  vertical  part  in  inches, 
d  sthe  whole  depth  in  inches, 

d'esthe  depth  from  the  top  of  the  beam  to  the  upper  side  of  the 
bottom  flanch  in  inches, 

then  w=g|-yj(P— (6— 6')^"). 

la  this  case  I  =30-75, 

b  =16- 
i'-  1-5, 
d- 24-25, 
d'=22-03,     - 

which  giyes  62*19  tons  as  the  breaking  weight  of  the  beam. 

The  actual  breaking  weight  being  58  tons,  it  would  appear  that  the 
constant  co-efficient  assumed  is  in  each  instance  too  high  for  the  quali- 
ty of  iron  of  which  these  beams  were  cast.  This  result  appears  to 
have  been  anticipated  by  Professor  Hodgkinson  in  the  case  of  large 
beams;  and  in  one  of  his  experiments,  art  147,  on  a  beam  cast  for 
Messrs.  Marshall  and  Co.,  of  Leeds,  he  gives  *625  as  the  co-efficient, 
which  agrees  with  the  result  of  this  experiment. 

Applying  this  co-efficient  to  Professor  Hodgkinson's  formulae,  they 
will  be  as  follows: — 

T7-    X  p        1  2-05  ad 

First  formula,  w™ — j — 

Second  formula,  w=-^(di*— (6— JO^'^y 

The  first  of  these  would  give  58*2  tons,  and  the  second  58-31  tons, 
18  the  breaking  weight;  either  of  which  calculations  would  be  suffi- 
ciently correct  for  any  practical  purpose. 

Cflaim  to  the  Invention  of  Hunt's  Steam  Boiler. 

To  the  Editor  of  the  Jonrnal  of  the  Franklin  Institute. 

Sir  : — In  the  London  Engineer  of  Nov.  30,  and  in  a  recent  num- 
ber of  the  Practical  Mechanic's  Magazine^  will  be  seen  a  description 
and  cut  of  a  boiler  patented  Feb.  14,  1859,  by  Mr.  Thomas  Hunt,  of 
Crewe,  England,  which  is  substantially  the  same  as  that  patented 
and  put  in  use  by  Capt.  R.  F.  Loper,  of  this  city.  The  Patent  Office 
Report  for  1849,  and  the  Journal  of  the  Franklin  Institute  of  same 
year.  Vol.  xvin,  Third  Series,  contain  the  specification  and  claim, 
which  are : 

"  The  object  of  mj  inyention  is,  so  to  construct  a  boiler  as  io  cause  the  products  of 
comhnttioD  from  the  furnace  or  furnaces  to  divide  into  two  parts,  and  again  commingl« 
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alternately  through  a  wries  of  labyrinth  flues,  against  the  sides  of  which  thay  tre  caused 
to  impinge  many  times  in  the  course  of  their  passage  through  the  boiler." 

A  modification  of  this  plan  is  had  by  placing  a  series  of  vertical 
tubes  in  the  flues. 

Claim. — "What  I  claim  as  new,  is  constructing  the  boiler  in  the  manner  deacribed, 
by  the  employment  of  a  series  of  central  and  side  water  tables,  forming  a  flue  in  which 
the  gases  are  alternately  divided  and  commingled,  in  the  manner  and  for  the  purpose 
set  forth." 

Shortly  after  the  issuing  of  the  patent,  two  boilers  were  built  upon 
his  plan,  for  Gapt.  Loper,  at  the  works  of  Messrs.  Reaney,  Neafie  & 
Co.,  from  drawings  made  by  the  writer,  and  placed  one  on  board  the 
steam  barge  Hector^  and  the  other  on  the  tug  Charles  H,  Saswellj 
where  they  are  still  in  use  from  present  accounts,  and  giving  satisfac- 
tion. The  latter  boat  has  two  cylinders  of  12  ins.  bore,  12  ins.  stroke; 
carrying  steam  for  half-stroke,  and  making  about  100  revolutions  per 
minute.  The  boiler  of  this  boat  was  the  first  made.  The  dimensions  are 
not  remembered,  but  it  is  quite  small ;  nevertheless,  the  flues  are  of 
sufScient  size  to  admit  of  access  for  cleaning  and  repairs. 

The  Hector  has  one  cylinder  18  ins.  diameter,  24  ins.  stroke,  carry- 
ing steam  for  half-stroke,  and  making  75  to  80  revolutions  per  minute. 
Her  boiler  is  12  ft.  long,  6  ft.  6  ins.  wide  and  high;  furnace  3  ft.  6  ins. 
long,  by  6  ft.  6  ins.  wide  in  the  clear.  The  balance  of  the  boiler  con- 
tains the  flues  and  water  legs,  thus :  The  water  leg  forming  the  back 
of  the  furnace,  is  6  ins.  in  clear,  and  has  an  opening  in  the  middle, 
rising  from  grate  bars  to  crown  of  furnace,  of  18  ins.;  then  comes  the 
flue  about  13  ins.  in  clear ;  then  a  water  leg  of  5^  ins.  in  clear,  with 
a  flue  on  each  side  between  it  and  the  sides  of  the  boiler,  of  10  ins. 
wide,  and  extending  from  water  bottom  to  crown ;  then  a  flue  of  13  ins. 
again  succeeded  by  water  legs  of  5  ins.  in  clear,  extending  from  the 
sides  towards  each  other,  with  a  passage  of  15  ins.  between  them,  and 
80  on ;  the  water  legs  diminishing  by  half  inches  as  they  approached 
the  back  end  of  the  boiler ;  but  the  flues  are  made  of  the  same  size 
to  permit  of  access. 

In  addition,  a  row  of  return  flues  about  b\  ins.  in  diameter,  was 
placed  above  the  water  legs  in  order  to  determine  the  efficiency  of  the 
boiler  with  an  increased  amount  of  surface,  compared  with  that  in  the 
C  JET.  Haswell^  in  which  the  temperature  of  the  escaping  gases  was 
considered  to  be  too  high ;  the  small  size  of  the  boiler  compelling  a 
sacrifice  of  heat-absorbing  surface,  in  order  to  get  flues  of  such  a  size 
as  would  afford  a  passage  through  them  for  examination  and  cleaning. 
As  expected,  a  gain  resulted  from  the  addition  of  flues.  The  uptake 
was  not  in  danger  of  being  overheated  by  hard  firing,  whilst  it  proved 
that  the  boiler  could  be  shortened,  thus  saving  valuable  freighting- 
space.  The  Patentee  did  not  strongly  advocate  the  introduction  of  the 
original  form,  his  preferences  being  for  that  with  the  vertical  tubes  in 
the  flues ;  hence,  it  was  not  placed  upon  any  other  boats  than  those 
named,  whilst  the  modified  type  was  put  upon  several  steam  barges 
plying  between  Philadelphia  and  New  York,  where  it  proved  to  be 
both  economical  and  efficient. 
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This  claim  is  not  intended  to  detract  from  the  merit  of  Mr.  Hunt, 
as  an  inventor,  as  he  no  doubt  is  not  aware  of  his  having  been  antici- 
pated; bnt  simply  to  show  that  the  priority  of  design  and  introduction 
to  active  use,  belong  to  Capt.  Loper.  J. 


Tor  the  Joarnal  of  the  Franklin  Instltate. 

Proposed  remedial  alterations  of,  and  additions  to,  the  present  Law 
regulating  the  grant  of  Letters  Patent  for  Designs. 

By  H.  HowsoN. 

By  the  third  section  of  an  Act  approved  August  29th,  1842,  'Mn 
addition  to  an  Act  to  promote  the  Progress  of  Science  and  the  Useful 
Arts,  and  to  repeal  all  acts  and  parts  of  acts  heretofore  made  for  that 
purpose,"  a  new  class  of  objects,  for  which  no  protection  had  been  pre- 
viously afforded  by  legislative  enactments,  was  made  the  subject  of  Let- 
ters Patent,  the  duration  of  which  is  for  seven  years;  the  fees  being  fif- 
teen dollars. 

These  patents  are  for  new  and  original  designs  applied  to  any  manu- 
facture, whether  of  metal  or  other  material,  the  act  taking  no  cog- 
nizance of  any  peculiar  advantages  or  utility  which  the  object  may 
possess,  or  of  any  process  or  art  by  which  the  form  or  ornamentation 
of  the  object  is  produced. 

The  ornamental  articles  of  manufacture  which  would  form  appro- 
priate subjects  for  this  class  of  patents,  are  so  numerous  that  it  would 
be  a  difficult  matter  to  classify  them,  and  yet  how  few  manufacturers 
of  such  articles  avail  themselves  of  a  law  which  was  evidently  enacted 
for  their  especial  benefit!  How  few  instances  of  new  ornamental 
fabrics,  new  styles  of  jewelry,  or  other  objects,  the  merits  of  which 
depend,  for  the  most  part,  on  their  ornamentation  and  pattern,  are  to 
be  found  in  the  list  of  patents  for  designs ! 

It  cannot  be  supposed  that  the  manufacturers  of  such  articles  have 
no  desire  to  maintain  a  brief  monopoly  of  their  productions  and  a  pro- 
tection against  copies  and  imitations  of  their  wares  by  rival  manufac- 
turers. 

How  is  it,  then,  that  they  so  seldom  avail  themselves  of  the  protec- 
tion which  the  Act  of  1842  is  presumed  to  afford? 

The  cause  of  this  cannot  be  attributed  to  any  indifference  or  nedect 
on  the  part  of  the  manufacturers,  but  to  some  radical  defect  in  the  law. 
A  lengthened  experience  as  a  Patent  attorney  has  convinced  the 
writer  that  such  is  the  case ;  and  that  the  defects  are  a  source  of  gene- 
ral complaint,  and  that  the  law  is  generally  unpopular. 

The  Act  has  been  declared  to  be  ambiguous  by  more  than  one  good 
legal  authority,  and  its  ambiguity  has  been  frequently  admitted  by  the 
authorities  of  the  Patent  Ofnce. 

The  defects  of  the  Act  regulating  the  grant  of  Letters  Patent  for 
designs  may  be  classed  under  two  general  heads. 

First,  the  duration  of  the  patent  and  the  amount  of  fees  are  the 
same  for  every  ornamental  article  of  manufacture,  and  this,  it  is  be- 
lieved^ is  the  main  imperfection  of  the  law. 
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Secondly.  The  law  affords  a  very  doubtfal  protection  against  in- 
fringers on  a  patented  design. 

It  is  proposed  to  devote  the  present  paper  to  the  discussion  of  the 
defects  arising  from  the  uniformity  in  the  charges  for  and  the  dura- 
tion of  the  time  of  patents  for  designs,  and  to  suggestions  as  to  the 
most  appropriate  remedies,  leaving  the  inquiries  as  to  the  insecurity 
of  this  class  of  patents  for  a  future  communication. 

It  is  contended  that  for  some  ornamental  articles,  a  patent  of  seven 
years*  duration  is  too  short,  and  for  other  articles  too  long. 

In  order  to  demonstrate  this  clearly,  it  will  be  necessary  to  discuss 
the  subject  in  reference  to  two  objects  of  a  very  different  nature. 

A  design  for  an  ornamental  stove  and  a  fabric  of  a  new  and  orna- 
mental pattern,  will  be  appropriate  selections  for  this  purpose. 

Under  the  present  law,  the  patent  will  endure  for  seven  years  and 
the  fee  will  be  fifteen  dollars  in  both  cases. 

Now,  in  getting  up  a  new  design  for  a  stove,  the  manufacturer  must, 
in  the  first  place,  be  possessed  of  a  well  cultivated  taste,  a  readiness  for 
producing  figures  and  ornaments  of  pleasing  effect. 

In  the  second  place,  he  must  be  in  possessoin  of  the  requisite  capi- 
tal to  meet  the  expenses. 

In  preparing  a  new  design  for  a  stove,  it  is  necessary  to  make  three 
or  four  sizes;  the  patterns  for  these  cost  one,  two,  or  even  three  thou- 
sand dollars,  according  to  the  nature  and  extent  of  the  ornamentation. 

Is  there  any  just  reason  why  a  new  and  original  ornamental  manu- 
facture which  requires  such  an  outlay  as  this,  which  demands  no  small 
amount  of  taste  and  artistic  skill,  should  be  protected  by  a  patent  of 
only  seven  years'  duration,  while  trifling  mechanical  devices,  many  of 
them  of  doubtful  merit,  requiring  but  little  outlay,  and  the  exercise  of 
very  limited  inventive  faculties,  are  protected  by  a  patent  of  fourteen 
years*  duration  ? 

It  may  be  argued  that  in  one  case  the  object  relates  to  ornaments 
of  no  intrinsic  value;  whereas  the  object  in  the  other  case  is  for  the 
accomplishment  of  some  useful  end,  and  that  one  object  is,  therefore, 
a  more  appropriate  subject  for  legislative  protection  than  the  other. 

This  would  be  a  very  contracted  view  of  the  matter. 

It  is  true  that  the  production  of  an  original  ornamental  design  and 
the  invention  of  a  new  machine,  art,  or  composition  of  matter,  require 
different  mental  capacities,  but  both  are  of  equal  value  to  a  civilized 
j  community. 

Ingenuity  and  art  go  hand  in  hand  together ;  both  have  an  equal 
demand  on  the  fostering  care  of  the  government;  as  much,  and  per- 
haps more,  time  and  labor  are  expended  in  the  production  of  orna- 
mental articles  of  manufacture  which  are  fit  subjects  for  patents  for 
designs,  as  in  the  construction  of  appliances  which  can  be  protected 
by  the  ordinary  class  of  patents.  Why  then  should  the  laws  make  an 
invidious  distinction  between  the  inventor  and  the  artist?  Why  should 
the  laws  say  to  the  designer  of  jewelry,  "You  can  have  a  seven  years' 
patent  for  your  design  for  a  bracelet/'  and  to  the  inventor,  "You  can 
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have  a  fourteen  years*  patent  for  jour  device  which  forms  the  fasten- 
ing for  the  same  bracelet.** 

It  is  an  anomalous  law  which  restricts  the  duration  of  a  patent  for 
a  design  to  seven  years,  because  it  is  a  superfluous  ornament,  and  pro- 
tects the  fastening,  on  the  ground  that  it  is  a  mechanical  device  for  se- 
curing the  same  superfluous  ornament.  There  can  be  no  just  reason 
why  the  designer  should  not  be  allowed  to  protect  his  production  for 
the  same  length  of  time  as  the  inventor. 

The  framers  of  the  Act  of  1842  had,  doubtless,  no  intention  of  legis- 
lating to  the  injury  of  the  artist ;  they  may  have  been  actuated  by 
every  desire  to  encourage  art  in  deciding  upon  the  reduced  term  for 
the  duration  of  this  class  of  patents  and  the  reduced  fees,  thinking 
that  it  would  meet  the  wishes  and  requirements  of  the  designers  them- 
selves. 

They  appear,  however,  to  have  lost  sight  of  the  fact  that  the  law 
mnst  have  an  unequal  bearing  on  the  producers  of  different  ornamental 
articles. 

To  return  to  the  manufacture  of  ornamental  stoves.  It  has  been 
already  remarked  that  the  preparation  of  the  patterns  is  a  most  costly 
matter;  so  great  is  the  original  outlay  that  every  stove  manufacturer 
would  be  glad  to  secure  his  design  for  double  the  length  of  time  at 
present  allowed,  by  the  payment  of  additional  fees. 

It  is  well  known  that  small  manufacturers,  men  with  neither  taste, 
enterprise,  nor  capital,  are  in  the  habit  of  waiting  for  the  expiration  of 
a  patent  of  a  popular  and  elaborately  carved  stove,  and  after  this  ex- 
piration, of  purchasing  a  stove,  using  the  plates  for  patterns,  and  fur- 
nishing them  to  the  public  to  the  injury  of  the  original  producers. 

If  a  stove  will  retain  its  popularity  for  twelve  or  fourteen  years,  who 
should  reap  the  benefit  of  that  popularity?  Surely  not  the  piratical 
foundryman,  who  not  only  makes  a  fac-simile  of  the  stove,  but  actually 
uses  the  plates  for  patterns;  but  the  original  designer  or  producer,  the 
man  who  can  command  the  necessary  artistic  talent,  the  capital  to  turn 
that  talent  to  account,  and  the  business  tact  and  enterprise  which  en- 
able him  to  furnish  the  public  with  a  highly  ornamental  article  of 
utility,  at  a  comparatively  small  cost. 

An  extended  intercourse  with  stove  manufacturers  enables  the  writer 
to  assert  that  quite  as  many  patents  would  be  obtained  for  designs  for 
stoves  at  a  charge  of  $30  government  fee,  as  are  now  procured  at  a 
cost  of  $15;  provided  the  duration  of  the  patent  could  be  increased  in 
proportion. 

If  the  duration  of  a  patent  for  a  design,  however,  be  fixed  at  four- 
teen years  and  the  fees  at  $30,  the  law,  while  it  worked  to  the  advan- 
tage of  stove  manufacturers,  would  bear  injuriously  and  unjustly  on 
manufacturers  of  other  ornamental  articles. 

The  producer  of  the  ornamental  fabric  would  deem  it  a  great  hard- 
ship if  he  was  compelled  to  pay  $30  for  the  protection  of  a  design 
which  would,  most  probably,  be  out  of  fashion  in  two  or  three  years. 
For  a  class  of  ornamental  articles,  the  sale  of  which  depends  on  the 
caprices  of  fashion,  the  duration  of  the  patent  as  at  present  fixed  by 
law  (seven  years)  is  too  long,  and  the  fees  ($15)  too  large. 
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It  is,  for  the  most  part,  the  amount  of  fees  demanded  whicli  has 
hitherto  prevented  manufacturers  of  an  extensive  class  of  ornamental 
goods  from  availing  themselves  of  the  protection  which  the  present 
law  affords. 

Gould  the  manufacturer  of  the  ornamental  fabrics  obtain  a  patent 
for  three  years  by  paying  a  government  fee. of  85,  J6,  or  J7,  there  can 
be  no  doubt  that  numbers  would  avail  themselves  of  an  opportunity 
which  they  had  hitherto  neglected  on  the  ground  of  economy. 

It  appears  to  the  writer,  that  a  very  simple  alteration  of  that  part 
of  the  law  which  regulates  the  duration  of  time  and  the  amount  of  fees 
for  patents  for  designs  would  meet  the  exigencies  of  all  manufacturers 
of  ornamental  articles. 

The  proposed  alteration  is,  to  establish  three  classes  of  patents,  as 
follows : 

First  class,  duration  14  years,  fee,  J30*00 

Second  "  "        7     "  "     15-00 

Third     «  "        8J  "  "       8-00 

Then  will  arise  the  question — "who  shall  have  the  power  of  classify- 
ing the  different  ornamental  articles  which  form  the  application  of 
patents  for  designs?" 

Not  the  authorities  of  the  Patent  Office,  for  this  would  be  too  arbi- 
trary a  measure,  and  one  which  would  give  rise  to  tedious  and  expen- 
sive correspondence  between  the  applicants  and  the  Office,  and  would 
be  a  certain  source  of  much  dissatisfaction. 

Let  the  producers  or  applicants  themselves  select  the  class  under 
which  they  desire  the  patent  to  be  granted. 

This  is  a  power  which  may  be  safely  entrusted  into  their  hands. 

The  stove  manufacturer  will  deem  it  to  his  interest  to  select  the  first 
class ;  the  designer  of  a  bust  of  some  popular  character,  thinking  that 
his  production  will  retain  its  popularity  for  seven  years,  might  select 
the  second  class. 

The  weaver,  and  wall-paper  manufacturer,  owing  to  the  sadden 
changes  in  the  fashion  of  their  productions,  would  doubtless  select  a 
patent  of  the  third  class. 

After  the  patent  has  been  granted  for  the  time  selected  by  the  ap- 
plicant, he  should  be  allowed  no  extension  of  this  time;  he  should  have 
no  right  to  transfer  his  patent  of  the  third  class  to  that  of  the  second 
or  first  class,  by  the  payment  of  additional  fees;  should  such  a  coarse 
be  allowed,  it  would  certainly  give  rise  to  much  extra  labor  in  the 
Patent  Office,  much  confusion  and  constant  litigation. 

If  an  applicant  has  selected  for  his  production  a  three  years'  pa- 
tent, and  subsequently  discovers  that  the  design  patented  will  retain 
its  popularity  for  a  longer  period  than  he  expected,  no  fault  could  be 
found  with  the  law,  as  it  afforded  him  an  opportunity  of  selecting  a 
longer  term ;  the  blame  rests  with  himself,  and  his  own  want  of  fore- 
sight. 

The  law,  too,  should  compel  the  patentee  to  mark  the  article  pa- 
tented, not  only  with  the  date  of  the  patent,  but  with  the  class  under 
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which  it  has  been  issued,  so  that  the  public  may  be  aware  of  its  true 
nature  and  extent* 

Should  such  modifications  be  established,  it  would  be  but  an  act  of 
justice  to  introduce  a  provision  by  which  the  holders  of  unexpired 
patents  for  designs  granted  under  the  old'  law,  might,  by  the  pay- 
ment of  the  extra  fees,  have  their  patents  extended  to  fourteen  years 
from  the  date  of  the  original  grant. 

Whenever  any  sweeping  modification  in  the  law  regulating  the  grant 
of  Letters  Patent  is  contemplated,  there  are  three  points  to  be  con- 
sidered in  connexion  with  the  proposed  alterations. 

First.  How  will  it  affect  the  public  ? 

Secondly.  What  efiect  will  it  have  on  the  manufacturer?  and 

Thirdly.  Will  it  tend  to  increase  or  diminish  the  revenues  of  the 
Patent  Office? 

What  efiect  will  the  alterations  suggested  above,  have  as  regards  the 
interests  of  the  general  public  ? 

A  manufacturer  of  ornamental  articles,  whose  productions  can  be 
protected  at  a  trifiing  cost,  will  have  some  inducement  for  calling  into 
play  superior  skill,  and  a  higher  class  of  art,  knowing  that  the  mo- 
nopoly will  prove  an  ample  re-payment  for  the  outlay  and  exertion ; 
the  rival  manufacturer  will  endeavor  to  outstrip  his  neighbor  in  pro- 
ducing articles  of  a  superior  and  more  attractive  design. 

Thus  would  the  demand  for  labor  be  increased,  the  cultivation  of 
the  higher  branches  of  art  be  stimulated,  and  the  restless  demands  of 
the  public  for  constant  changes  in  all  ornamental  articles  be  satisfied. 

It  will  be  needless  to  remark,  that  the  manufacturers  and  producers 
must  be  benefited  by  the  above  alterations;  the  benefit  being  especially 
felt  by  the  manufacturers  of.  stoves  and  other  metal  ornaments ; — 
smaller  manufacturers  of  this  class  of  articles  will,  no  doubt,  continue 
to  use  as  patterns  the  castings  from  the  original  design,  even  after  the 
expiration  of  a  patent  of  fourteen  years. 

But  the  alteration  will,  at  least,  allow  the  original  designer  to  efiect 
sales  sufficient  to  repay  him  for  the  outlay  before  the  piratical  foun- 
dryman  can  deprive  him  of  his  monopoly. 

What  efiect  will  the  proposed  alterations  have  on  the  revenues  of 
the  Patent  Office  ? 

As  many,  or  perhaps,  more  patents  for  designs  for  stoves  would  be 
granted  under  fees  of  $30,  as  have  hitherto  been  issued  under  fees  of 
$15,  so  that  the  revenue  arising  from  this  class  of  ornamental  articles 
would  be  at  least  doubled,  without  the  demand  of  any  extra  labor  on 
the  part  of  the  Patent  Office  clerks. 

Then  the  alterations  would  open  a  channel  for  a  further  revenue 
arising  from  patents  of  the  second  and  third  class. 

It  is  impossible  to  estimate  the  probable  number  of  applications  of 
the  third  class  of  patents,  but  it  is  very  certain  that  as  soon  as  the 
producers  became  aware  of  the  facilities  which  the  law  afforded  for 
protecting  their  productions  at  a  trifling  cost,  the  number  of  applica- 
tions would  be  very  large,  and  the  revenue  proportionately  increased. 

S3* 
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It  18  true  that  an  extra  number  of  clerks  might  be  necesaary  to  at- 
tend to  this  influx  of  patents  of  the  third  class,  but  the  salaries  of  these 
additional  clerks  would  be  but  a  fraction  of  the  revenue  derived  from 
the  additional  fees  resulting  from  the  alterations  suggested  above. 


On  Phosphorescence^  Fluorescence^  ^c*  By  Prof.  Faraday. 

The  agent  understood  by  the  word  "light,"  presents  phenomena  so 
varied  in  kind,  and  is  excited  to  sensible  action  by  such  different  causes, 
acting  apparently  by  methods  differing  greatly  in  their  physical  nature, 
that  it  excites  the  hopes  of  the  philosopher  much  in  relation  to  the  con- 
nexion which  exists  between  all  the  physical  forces,  and  the  expecta- 
tion that  that  connexion  may  be  greatly  developed  by  its  means.  This 
consideration,  with  the  great  advance  in  the  experimental  part  of  the 
subject  which  has  recently  been  made  by  E.  Becquerel,  were  the  de- 
termining causes  of  the  production  of  this  subject  before  the  Members 
of  the  Royal  Institution  on  the  present  occasion.  The  well-known 
effect  of  light  in  radiating  from  a  centre,  and  rendering  bodies  visible 
which  are  not  so  of  themselves,  as  long  as  the  emission  of  rays  was 
continual — the  general  nature  of  the  undulatory  view,  and  the  fact 
that  the  mathematical  theory  of  these  assumed  undulations  was  the 
same  with  that  of  the  undulation  of  sound,  and  of  any  undulations 
occurring  in  elastic  bodies,  were  referred  to  as  a  starting  position. — 
Limited  to  this  effect  of  light  it  was  observed  that  the  illuminated  body 
was  luminous  only  whilst  receiving  the  rays  or  undulations.  But  super- 
added occasionally  to  this  effect  is  one  known  as  phosphorescence^  which 
is  especially  evident  when  the  sun  is  employed  as  the  source  of  light. 
Thus,  if  a  calcined  oyster-shell,  a  piece  of  white  paper,  or  even  the 
hand,  be  exposed  to  the  sun's  rays,  and  then  instantly  placed  before  the 
eyes  in  a  perfectly  dark  room,  they  are  seen  to  be  visible  after  the 
light  has  ceased  to  fall  on  them.  There  is  a  further  philosophical  dif- 
ference, which  may  be  thus  stated ;  if  a  piece  of  white  oyster-shell  be 
placed  in  the  spectrum  rays  issuing  from  a  prism,  the  parts  will,  as 
to  illumination,  appear  red,  or  green,  or  blue,  as  they  come  under  the 
red,  green,  or  blue  rays ;  whereas  if  the  phosphorescent  effect  be  ob- 
served, t.  e.  that  effect  remaining  after  the  illuminating  rays  are  gone, 
the  light  will  either  be  white,  or  of  a  tint  not  depending  upon  the  color 
of  the  ray  producing  it,  but  upon  the  nature  of  the  substance  itself, 
and  the  same  for  all  the  rays.  The  ray  which  comes  to  the  eye  in  an 
ordinary  case  of  visibility,  may  be  considered  as  that  which,  emanatiug 
from  the  luminous  body,  has  impinged  upon  the  substance  seen,  aod 
has  been  deflected  into  a  new  course,  namely,  towards  the  eye ;  it  may 
be  considered  as  the  same  ray,  both  before  and  after  it  has  met  with 
the  visible  body.  But  the  light  of  phosphorescence  cannot  be  so  con- 
sidered, inasmuch  as  time  is  introduced ;  for  the  body  is  visible  for  a 
time  sensibly  after  it  has  been  illuminated,  which  time  in  some  cases 
rises  up  to  minutes,  and  perhaps  hours.  This  condition  connects  these 
phosphorescent  bodies  with  those  which  phosphoresce  by  heat,  as  apatite 
and  fluor-spar ;  for  when  these  are  made  to  glow  intensely  b j  a  heat 
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far  below  redness,  it  is  evident  that  thcj  have  acquired  a  state  which  has 
enabled  them  for  a  time  to  become  original  sources  of  light,  just  as 
the  other  phosphorescent  bodies  have  bj  exposure  to  light  acquired 
a  like  state.     And  then  again  there  is  this  further  fact,  that  as  the 
fluor-spar,  which  has  been  heated,  does  not  phosphoresce  a  sec<9hd  time 
when  re-heated,  still  it  may  be  restored  to  its  first  state  by  passing 
the  repeated  discharge  of  the  electric  spark  over  it,  as  Pearsall  has 
shown.    Then  follows  on  (in  the  addition  of  effect  to  effect)  the  phe- 
nomena o{  fluorescence y  and  the  fine  contributions  to  our  knowledge  of 
this  part  of  light  by  Stokes.    If  a  fluorescent  body,  as  uranium  glass, 
or  a  solution  of  sulphate  of  quinine,  or  decoction  of  horse-chestnut  bark, 
are  exposed  to  diffuse  day-light,  they  are  illuminated,  not  merely  abun- 
dantly but  peculiarly,  for  they  appear  to  have  a  glow  of  their  own  ;  and 
this  glow  does  not  extend  to  all  parts  of  the  bodies,  but  is  limited  to  the 
parts  where  the  rays  first  enter  the  substances.    Some  feeble  flames, 
as  that  of  hydrogen,  can  produce  this  glow  to  a  considerable  degree. 
If  a  deep  blue  glass  be  held  between  the  body  and  the  rays  of  the  sun, 
or  of  the  electric  lamp,  it  seems  even  to  increase  the  effect ;  not  that 
it  does  so  in  reality,  but  that  it  stops  very  many  of  the  luminous  rays, 
yet  let  the  rays  producing  the  effect  pass  through.    By  using  the  solar 
or  electric  spectrum,  we  learn  that  the  most  effectual  rays  are  in  most 
cases  not  the  luminous  ones,  but  are  in  the  dark  part  of  the  spectrum ; 
and  so  the  fluorescence  appears  to  be  a  luminous  condition  of  the  sub- 
stance, produced  by  dark  rays  which  are  stopped  or  consumed  in  the 
act  of  rendering  the  fluorescent  body  luminous :  so  they  produce  this 
effect  only  at  the  first  or  entry  surface,  the  passing  ray,  though  the 
light  goes  onward,  being  unable  to  produce  the  effect  again ;  and  this 
effect  exists  only  whilst  the  competent  ray  is  falling  on  to  the  body, 
for  it  disappears  the  instant  the  fluorescent  substance  is  taken  out  of 
the  light,  or  the  light  shut  off  from  it.    When  E.  Becquerel  attacked 
this  subject  he  enlarged  it  in  every  direction.     First  of  all,  he  pre- 
pared most  powerful  phosphori ;  these  being  chiefly  sulphurets  of  the 
alkaline  earths,  strontia,  baryta,  lime.    By  treatment  and  selection  he 
obtained  them  so  that  they  would  emit  a  special  color :  thus,  seven 
different  tubes  might  contain  preparations  which,  exposed  to  the  sun, 
or  diffused  day-light,  or  the  electric  light,  should  yield  the  seven  rays 
of  the  spectrum.    The  light  emitted  generally  possessed  a  lower  de- 
gree of  refrangibility  than  the  ray  causing  the  phosphorescence ;  but 
in  some  instances  he  was  able  to  raise  the  refrangible  character  of  the 
ray  emitted  to  that  of  the  exciting  ray.    By  taking  a  given  prepara- 
tion, and  raising  it  to  different  temperatures,  he  caused  it  to  give  out 
different  colored  rays  by  the  single  action  of  one  common  ray;  this  va- 
riation in  power  returning  to  a  common  degree  as  the  temperatures 
of  the  phosphori  became  the  same  in  all.     He  showed  that  time  was 
occupied  in  the  elevation  of  the  phosphorescent  state  by  the  ray;  and 
also  that  time  was  concerned  in  various  degrees  during  the  emission 
of  the  phosphorescent  ray:  that  this  time,  which  in  many  cases  was 
long,  might  be  affected,  being  shortened  by  the  action  of  heat,  and 
then  the  brilliancy  of  the  phosphorescence  for  the  shortened  time  was 
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increased.  He  showed  the  special  relation  of  the  different  phosphor! 
to  the  different  rays  of  the  spectrum,  pointing  out  where  the  maxi- 
mum effect  occurred ;  also  that  there  were  the  equivalents  of  dark 
bands,  t.  e,  bands  in  the  spectrum,  where  little  or  no  phosphorescence 
was  pi^duced.  These  phosphori  were  many  of  them  highly  fluores- 
cent. Thus,  if  one  of  them  was  exposed  to  the  strong  voltaic  light, 
and  then  placed  in  the  dark,  it  was  seen  to  be  brilliantly  luminous, 
gradually  sinking  in  brightness,  and  ultimately  fading  away  altogether: 
but  if  it  were  held  in  the  rays  beyond  the  violet  end  of  the  spectrum 
(the  more  luminous  rays  being  shut  off)  it  was  again  seen  to  be  beau- 
tifully luminous,  but  that  state  disappeared  the  instant  it  was  removed 
from  the  ray.  Now  this  is  fluorescence,  and  the  same  body  seemed 
to  be  both  phosphorescent  and  fluorescent.  Considering  this  matter, 
and  all  the  circumstances  regarding  time,  Becquerel  was  led  to  be- 
lieve that  these  two  luminous  conditions  differed  essentially  only  in 
the  time  during  which  the  state  excited  by  the  exposure  to  light  con- 
tinued ;  that  a  body  being  really  phosphorescent,  but  whose  state  fell, 
instantly,  was  fluorescent,  giving  out  its  light  while  the  exciting  ray 
continued  to  fall  on  it,  and  during  that  time  only;  and  that  a  phos- 
phorescent was  only  a  more  sluggish  body,  which  continued  to  shine 
after  the  exciting  ray  was  withdrawn.  To  investigate  this  point  he 
invented  the  phosphoroscope  ;  an  apparatus  which  may  vary  in  its  par- 
ticular construction,  but  m  which  discs  or  other  surfaces  illuminated 
by  the  sun  or  an  electric  lamp  might,  by  revolution,  be  rapidlj*-  placed 
before  the  eye  in  a  dark  chamber  and  so  be  regarded  in  the  shortest 
possible  space  of  time  after  the  illumination.  By  such  an  apparatus 
Becquerel  showed  that  all  the  fluorescent  bodies  were  really  phospho- 
rescent ;  but  that  the  emission  of  light  endured  only  for  a  very  short 
time.  An  extensive  series  of  experimental  illustrations  upon  the  fore- 
going points  was  made  with  some  fine  specimens  of  phosphori,  for  which 
the  speaker  was  indebted  to  M.  Becquerel  himself.  The  phosphoro- 
Boope  employed  consisted  of  a  cylinder  of  wood,  one  inch  in  diameter 
and  seven  inches  long,  placed  in  the  angle  of  a  black  box  with  the 
electric  lamp  inside,  so  that  three-fourths  of  the  cylinder  were  exter- 
nal, and  in  the  dark  chamber  where  the  audience  sat,  and  one-fourth 
was  within  the  box,  and  in  the  full  power  of  the  voltaic  lisht.  By 
proper  mechanical  arrangements  this  cylinder  could  be  revolved,  and 
the  part  which  was  at  one  instant  within,  rapidly  brought  to  the  out- 
side, and  observed  by  the  audience.  As  the  cylinder  could  be  made  to 
revolve  300  times  in  a  second,  and  as  the  twentieth  part  of  a  revolu- 
tion was  enough  to  bring  a  sufficient  portion  of  the  cvlinder  to  the  out- 
side, it  is  evident  that  a  phosphorescent  effect  which  would  last  only 
the  l-3000th  or  even  the  l-6000th  of  a  second  might  be  apparent.  All 
escape  of  light  between  the  moving  cylinder  and  the  box  was  prevent- 
ed by  the  use  of  properly  attached  black  velvet.  The  cylinder  was  first 
supplied  with  a  surface  of  Becquerel's  phosphori.  The  effect  here  was, 
that  when  by  rotation  the  part  illuminated  was  brought  outside  the  box 
it  was  found  phosphorescent.  If  the  cylinder  continued  to  rotate  it  ap- 
peared equally  luminous  all  over,  and  when  the  rotation  ceased,  or  the 
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lamp  was  extinguished,  the  light  gradually  sank  as  the  phosphores- 
cence fell.  Then  a  cylinder  having  a  surface  of  quinine  or  aesculin 
was  put  into  the  apparatus.  Whilst  the  cylinder  was  still  it  was  dark 
outside ;  but  when  revolving  with  moderate  velocity  it  became  lumi- 
nous outside,  ceasing  to  be  so  the  moment  the  revolution  stopped. 
Here  the  fluorescence  was  evidently  shown  to  occupy  time  :  indeed, 
the  full  time  of  a  revolution:  and  taking  advantage  of  that,  the  self- 
shining  of  the  body  was  separated  from  its  illumination  within,  and 
the  fluorescence  made  to  assume  the  character  of  phosphorescence. 
Another  cylinder  was  covered  with  crystals  of  nitrate  of  uranium,  a 
hot  saturated  solution  having  been  applied  over  it  with  a  fine  brush. 
The  result  was  beautiful.  A  moderate  degree  of  revolution  brought 
no  light  out  of  the  box ;  but  with  increased  motion  it  began  to  appear 
at  the  edge.  As  the  rapidity  became  greater,  the  light  spread  over 
the  cylinder,  but  it  could  not  be  carried  over  the  whole  of  its  surface. 
It  issued  as  a  band  of  light  where  the  moving  cylinder  left  the  edge 
of  the  box,  diminishing  in  intensity  as  it  went  on,  and  looking  like  a 
bright  flame,  wrapping  round  half  the  cylinder.  When  the  direction 
of  revolution  was  reversed,  this  flame  issued  from  the  other  side ;  and 
when  the  motion  of  the  cylinder  was  stopped,  all  the  phenomena  of 
fluorescence  or  phosphorescence  disappeared  at  once.  The  wonderfully 
rapid  manner  in  which  the  nitrate  of  uranium  received  the  action  of 
the  light  within  the  box,  and  threw  off  its  phosphorescence  outside, 
was  beautifully  shown.  The  electric  light,  even  when  the  discharge 
is  in  rarified  media,  or  as  a  feeble  brush,  emits  a  great  abundance  of 
those  rays  which  produce  the  phenomena  of  fluorescence ;  but  then  if 
these  rays  have  to  pass  through  common  glass  they  are  cut  off,  being 
absorbed  and  destroyed  even  when  they  are  not  expended  in  produc- 
ing fluorescence  or  phosphorescence.  Arrangements  can  however  be 
made  in  which  the  advantageous  circumstances  can  be  turned  to  good 
account  with  such  bodies  as  Becquerel's  phosphori  or  uranium  glass. 
If  these  be  enclosed  within  glass  tubes,  having  platinum  wires  at  the 
extremities,  and  which  are  also  exhausted  of  air  and  hermetically 
sealed,  then  the  discharge  of  a  Ruhmkorff  coil  can  be  continually  sent 
over  the  phosphori,  and  the  effects  both  fluorescent  and  phosphores- 
cent be  beautifully  shown.  The  first  or  immediate  light  of  the  body 
is  often  of  one  color,  whilst  on  the  cessation  of  the  discharge  the  sec- 
ond or  deferred  light  is  of  another;  and  many  variations  of  the  effects 
can  be  produced.  In  connexion  with  rarefied  media  it  may  be  re- 
marked, that  some  of  the  tubes  by  Geissler  and  others  have  been 
observed  to  have  their  rarefied  atmospheres  phosphorescent,  glowing 
with  light  for  a  moment  or  two  after  the  discharge  through  them  was 
suspended.  Since  then  Becquerel  has  observed  that  oxygen  is  ren- 
dered phosphorescent,  ue.  that  it  presents  a  persistent  effect  of  light, 
when  electric  discharges  are  passed  through  it.  I  have  several  times 
had  occasion  to  observe  that  a  flash  of  lightning,  when  seen  as  a  linear 
discharge,  left  the  luminous  trace  of  its  form  on  the  clouds,  enduring 
for  a  sensible  time  after  the  lightning  was  gone.  I  strictly  verified 
this  fact  in  June,  1857,  recording  it  in  the  Philosophical  Magaziney 


274  MechatiicSy  Pliyncs^  and  Chemistry. 

and  referred  it  to  the  phosphorescence  of  the  cloud.  I  have  no  doubt 
that  that  is  the  true  explanation.  Other  phenomena,  having  relation 
to  fluorescence  and  phosphorescence,  as  the  difference  in  the  light  of 
oxygen  and  hydrogen  exploded  in  glass  globes,  or  in  the  air,  were 
referred  to,  with  the  expression  of  strong  hopes  that  Becquerel's  ad- 
ditions to  that  branch  of  science  would  greatly  explain  and  extend 
them. 


On  the  Progress  of  Steam  Navigation  at  StilL*^ 
By  James  Oldham,  M.  Inst.  C.  E. 

For  generations  past,  Hull  has  been  noted  for  its  Greenland  and 
Davis  Straits  fishery,  and  for  many  years  this  has  constituted  the  chief 
feature  of  the  port.  Within  the  last  two  or  three  years  steam  has  been 
put  into  successful  requisition  to  aid  the  dauntless  and  hardy  mariner 
in  the  pursuit  of  this  hazardous  calling,  and  now  we  have  several  screw 
steam  ships  employed;  and  although  some  of  them  are  fitted  with  com- 
paratively small  power,  they  have  proved  to  be  possessed  of  great  ad- 
vantage in  the  service,  and  in  some  instances  satisfactorily  to  the 
owners.  We  have  had  two  descriptions  of  steam  vessels  employed  in 
the  fishery;  the  first,  the  old  wooden  sailing  ships,  which  had  been 
engaged  in  the  service  for  some  years,  but  which  were  afterwards  fit- 
ted with  screw  machinery  and  auxiliary  steam  power.  The  second, 
iron-built  ordinary  screw  steam  vessels ;  but  which  proved,  I  believe^ 
almost  a  total  failure :  the  material  of  which  they  were  built  and  the 
want  of  Btrenffth  for  such  a  purpose  proving  them  altogether  unfit  to 
contend  with  the  severity  of  the  climate  and  rough  encounters  with  the 
bergs  and  fields  of  ice,  some  becoming  total  wrecks,  while  others  return- 
ed bruised  and  rent,  and  were  with  difficulty  kept  from  sinking.  A  ques- 
tion here  arises,  how  far  iron  ships  are  calculated  to  bear  the  severe 
frosts  of  high  latitudes,  and  whether  wooden-built  vessels,  with  all  their 
defects,  are  not  the  best  adapted  for  encountering  such  a  climate? 
The  screw  steam  ship  which  was  first  sent  from  Hull,  or  any  other 
place,  to  the  fishery  as  an  experiment,  was  the  Diana^  timber-built, 
355  tons  and  40  horse-power,  high  pressure,  the  property  of  Messrs. 
Brown,  Atkinson  &  Co.,  of  Hull.  This  vessel  had  been  some  time 
engaged  in  the  fishery  as  a  sailing  ship ;  but  her  spirited  owners,  think- 
ing an  important  advantage  could  be  gained,  determined  upon  the  adop- 
tion of  steam  power,  and  at  once  had  the  Diana  fitted  up  for  the  spring 
of  1857  by  Messrs.  C.  and  M.  Earle,  who  put  in  the  engines,  and  made 
the  screw  to  lift  out  in  case  of  need.  The  experiment  fully  answering 
their  expectations,  Messrs.  Brown,  Atkinson  k  Co.  bought  the  Cha$ej 
a  fine  American  built  ship  of  immense  strength,  and  of  558  tons.  She 
was  fitted  by  Messrs.  Martin,  Samuelson  k  Co.  with  condensing  en- 
gines of  80  horse-power,  and  dispatched  to  the  fishery  in  the  early 
part  of  1858,  and  with  good  results.  By  the  application  of  steam, 
ships  in  this  service  can  now  make  a  voyage  first  to  Greenland,  and 
afterwards  to  the  Davis  Straits.  In  the  commencement  of  this  year 
several  ordinary  iron  screw  steamers  were  dispatched  to  Greenland^ 
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yit:  the  Corkscrew^  Gertrude^  Emmeline^  and  Lahaun;  the  latter 
only  of  this  class,  which  is  the  property  of  Messrs.  Bailey  &  Leetham, 
had  any  success;  but  in  consequence  of  her  great  strength  and  pecu- 
liar form,  succeeded  in  a  tolerable  way;  the  others  were  much  damaged, 
and,  as  I  have  already  remarked,  returned  in  a  bad  condition.  The  La- 
haun is  584  tons  burthen  and  40  horse-power. 

Tho  next  point  of  interest  connected  with  the  steam  ships  of  the 
port  of  Hull  refers  to  alterations  made  in  some  of  the  vessels.  The 
Emerald  Isle^  a  paddle  timber-built  ship  of  1835,  the  property  of 
Messrs.  Gee  &  Co.,  originally  135,-®g  long,  lengthened  85  feet,  with 
a  gain  of  14  inches  draft  of  water,  and  an  increased  capacity  for  100 
tons  dead  weight.  The  Sultana^  iron  screw  steam  ship  of  1855,  the 
property  of  the  same  house,  originally  150  feet  long,  lengthened  30 
feet,  with  a  gain  of  10  inches  draft  of  water,  and  an  increased  capacity 
of  about  100  tons.  It  is  interesting  to  observe  that  in  both  cases  we 
have  no  diminution  of  speed  through  the  water,  and  that  both  vessels 
are  improved  as  sea  boats.  Daily  experience  teaches  the  advantage 
gained,  in  almost  every  point  of  view,  by  ships  of  great  comparative 
length.  The  iron  steam-ship  Zion,  of  Hull,  formerly  a  paddle-boat 
249  feet  long,  but  now  converted  into  a  screw  steamer  by  her  owners, 
Messrs.  Brownlow,  Lumsden  &  Co.,  under  the  direction  of  Mr.  Ander- 
son, their  engineer,  exhibits  the  great  advantage  gained  by  the  altera- 
tion. Her  register  tonnage  is  690,  and  the  total  tonnage  1014.  She 
was  formerly  fitted  with  steeple  engines  of  350  horse-power,  and  had 
four  boilers,  two  before  and  two  abaix  the  engines ;  but  these  were  sub- 
stituted for  direct  action  engines  of  150  horse-power,  and  two  of  her 
old  boilers  replaced,  and  by  this  alteration  a  clear  length  of  hold  in 
midships  of  23  feet  is  gained.  She  required  before  the  conversion  650 
tons  of  coal  for  a  St.  retersburg  voyage,  and  consumed  30  to  40  cwt. 
per  hour;  but  now  850  tons  for  the  voyage,  and  a  consumption  of  20 
cwt.  per  hour.  By  the  change  of  machinery  about  130  tons  of  dead 
weight  is  removed  from  the  ship,  and  she  is  now  able  to  carry  400  tons 
more  cargo.  Her  speed  is  also  improved  considerably;  before  the 
alteration,  when  drawing  14  feet,  the  rate  was  six  knots  and  a  half, 
but  since  the  change,  when  drawing  even  more  water,  they  can  steam 
eight  knots.  Thus,  throughout,  a  saving  in  almost  all  departments  of 
the  ship,  and  other  advantages,  have  been  effected  by  this  important 
change.  During  the  last  two  years  many  fine  steam  ships  have  been 
built  in  Hull,  and  others  are  in  process  of  building  for  English  and 
foreign  service  by  Messrs.  Brownlow,  Lumsden  &  Co.,  Messrs.  C. 
and  W.  Earle,  and  Messrs.  Martin,  Samuelson  &  Co.  The  last-named 
firm  are  making  rapid  progress  in  the  building  of  two  large  paddle 
steam  ships  for  the  Atlantic  Royal  Mail  Steam  Navigation  Com- 
pany, of  the  following  dimensions,  power,  &c. — 

Feet. 
Length  between  the  perpend iealtrfl,  •  •  *  •        860 

Beam  monlded,  •  .  •  •  40 

Depth,        •  •  •  •  •  .30 

Tonnage,  batlder's  meaiarep  •  •  •  S860 

lYomiDtJ  hone  poweri  •  •  •  •        800 
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cloudg  at  the  hours  of  observation,  and  four  days  on  which  the  sky 
was  entirely  covered  with  clouds. 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  February,  I860,  iciM 
those  of  February,  1859,  and  of  the  same  month  for  nine  years,  at  Fhiladelphia, 


Feb.  1860. 

Feb.  1859. 

Feb.  9  years. 

Thermometer. — Highest, 

70® 

63® 

70® 

«( 

Lowest, 

1 

18 

—  I 

« 

Daily  oscillation, 

17-8 

13-2 

13-2 

it 

Mean  daily  range. 

8-8 

6-3 

7*3 

«< 

Means  at  7  A.  M., 

27-24 

32-70 

28-70 

M 

2  P.  M., 

38  07 

40-64 

37-92 

4< 

9  P.  M., 

31-69 

35  99 

32-93 

«l 

"  for  the  month, 

.32-33 

36-43 

33-18 

Barometer. 

— Highest, 

30-358  in. 

30-229 

30*638 

u 

Lowest,        • 

29*099 

29316 

29*065 

«l 

Mean  daily  range,     . 

•209 

•230 

•215 

« 

Means  at  7  A.  M., 

29-970 

29-900 

29-915 

M 

•«       2  P.  M..    . 

29-886 

29  864 

29867 

<l 

«       9  P.  M., 

29-918 

29-891 

39  896 

«( 

*<  for  the  month, 

29-924 

29*886 

29*892 

RaiD  and  melted  snow, 

2-724  in. 

3*669 

2-729 

Preyailing 

winds. 

N.62®w298. 

N.43®w.«241. 

N.68iOw..294. 

This  table  shows  at  a  glance  the  variations  of  temperature.  The 
daily  oscillation  is  seen  to  be  nearly  5®  greater  than  it  was  last  Feb- 
ruary, and  the  same  amount  greater  than  the  average  for  the  last  nine 
{rears.  This  daily  oscillation  is  the  difference  between  the  highest  and 
owest  degrees  of  temperature  for  each  day.  The  average  of  all  these 
differences  for  the  month  gives  the  number  in  the  table.  By  the  mean 
daily  range  of  the  thermometer,  is  meant  the  difference  between  the 
temperature  of  one  day  at  the  several  hours  of  observation,  and  that 
of  the  day  immediately  preceding,  at  the  same  hours.  Thus,  if  the 
thermometer  at  7  A.  M.,  2  P.  M.,  and  9  P.  M.  of  the  1st  of  the  month, 
indicated  11®,  14°,  and  7°,  and  at  the  same  hours  on  the  2d,  4®,  14J**, 
and  9°,  then  the  mean  daily  range  for  the  2d  of  the  month,  would  be 
ascertained  by  adding  the  differences  at  each  hour  together  and  divid- 
ing the  sum  by  8,  to  obtain  the  average.     In  this  case,  it  would  be 

»  8'17°.      This  mean  daily  range  being  found  for  each 

o 

day,  the  average  for  the  month  is  found  by  adding  them  together  and 
dividing  by  the  number  of  days  in  the  month. 

It  will  be  noticed  in  the  table  that  the  mean  daily  range  of  tempe- 
rature for  February  last,  is  considerably  greater  than  for  February, 
1859,  and  a  degree  and  a  half  greater  than  the  average  for  February 
for  nine  years. 

Winter. — ^As  it  is  frequently  interesting  and  important  to  compare 
the  seasons  of  different  years  with  each  other,  I  have  prepared  the  fol- 
lowing table,  giving  the  same  particulars  for  the  winter  as  are  given 
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in  the  above  table  for  tbe  month  of  February.  The  winter  for  meteor- 
ological purposes,  inclades  the  months  of  December,  January,  and 
February. 


A  Comparison  of  the  Wihtib  of  1859- 

60,  with  that  t 

/ 1858-9,  and 

of  the  same 

season  for  nine  years,  at  Philadelphia, 

1 

Winter, 

Winter, 

Winter, 

18.59-60. 

1858-9. 

for  9  years. 

Thermometer. — Highest,     .        •        • 

71«» 

63« 

71° 

"               Lowest, 

1 

—2 

-6i 

"                Daily  oscillation. 

15-60 

12-70 

12-40 

*'                Mean  daily  range,   . 

7-90 

6-87 

6-92 

•<               Means  at  7  A.  M., 

28*93 

32-41 

29-29 

-                    "          2  P.  M.,  . 

37-64 

4008 

37*46 

••                    "          9  P.  M.,      . 

32-18 

3560 

32-82 

«                    "    for  the  winter, 

1 

32-91 

3603 

3319 

1 
Birometer. — Highest, 

30-399  in. 

30-476 

30-704 

'*           Lowest,        .        •        • 

29-099 

29-206 

28  941 

**           Mean  daily  range,  . 

•189 

-214 

•212 

"            Means  at  7  A.  M., 

29-960 

29-973 

29-949 

«                 *«          2  P.  M.,  .         . 

29-902 

29-931 

29-908 

"          9  P.  M.,        . 

29-929 

29-958 

29-932 

**                     for  the  winter, 

29-930 

29954 

29-930 

Rain  and  melted  snow,    . 

1 

9-535  in. 

14-258 

9-602 

Prevailing  winds,         .... 

N.68°w.289. 

N.67<>w.268. 

N.63<'w.304. 

Decimal  Coinage  in  Great  Britain.* 

The  Commissioners  appointed  to  investigate  how  far  it  would  be 
practicable  and  advisable  to  introduce  the  principle  of  decimal  division 
into  the  coinage  of  the  United  Kingdom,  have  just  issued  their  report, 
from  which  we  extract  the  following : — 

"  The  conclusions  at  which  we  have  jointly  arrived  are  embodied  in 
the  following  resolutions : — 

1.  "  That  the  circumstances  under  which  decimal  coinage  has  been 
introduced  in  foreign  countries,  although  aflfording  both  instruction 
and  warning  to  us,  differ  in  many  important  respects  from  those  which 
exist  in  this  country,  and  therefore  no  safe  conclusions  for  our  guid- 
ance can  be  drawn  from  the  example,  more  or  less  satisfactory,  of 
other  countries. 

2.  "  That  there  appears  to  be  no  approach  to  unanimity  of  opinion 
on  the  question  of  the  introduction  of  decimal  coinage,  in  the  com- 
mercial or  other  classes  of  the  community. 

3.  "  That  it  is  very  diflScult  to  come  to  any  useful  conclusions  as  to 
the  merits  of  the  decimal  principle  in  the  abstract. 

'^  Distinct  and  peculiar  difficulties  attend  each  separate  form  in 
which  it  has  been  proposed  to  introduce  the  decimal  principle  into  the 
coinage  of  the  country.  A  decimal  coinage  founded  on  the  penny, 
necessarily  ejects  the  pound  sterling;  whilst  a  decimal  coinage  founded 

•From  ths  Load.  Cir.Sog.  and  Arch.  Jonm  al,  July,  lSi9. 
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on  the  pound,  must  involve  all  the  inconveniences  attending  the  aban- 
donment of  the  penny. 

4.  '^  That  although  many  important  advantages  would  attend  a  de- 
cimal coinage  founded  on  the  penny,  as  compared  with  the  pound  and 
mill  scheme,  yet  that  a  coinage  which  necessarily  involves  the  disturb- 
ance of  the  pound  sterling  would,  in  the  present  state  of  public  feel- 
ing, be  unadvisable,  and,  in  fact,  impracticable.  ^ 

6.  "  That  the  pound  and  mill  scheme  is  the  only  form  in  which,  un- 
der the  present  state  of  public  feeling  in  this  country  on  the  question, 
the  introduction  of  the  decimal  principle  into  our  coinage  can  be  con- 
templated with  any  reasonable  probability  of  sufficient  support. 

6.  '^  That  as  regards  paper  calculations,  there  appears  to  be  a  pre- 
ponderance of  advantage  on  the  side  of  decimal  coinage ;  but  the  ex- 
tent of  the  superiority  in  that  respect  may  be  the  subject  of  much 
difference  of  opinion. 

7.  *'  That  as  regards  the  comparative  convenience  of  our  present 
coinage,  and  of  the  pound  and  mill  scheme,  for  the  reckonings  of  the 
shop  and  the  market,  and  for  mental  calculations  generally,  the  supe- 
riority rests  with  the  present  system,  in  consequence  principally  of 
the  more  convenient  divisibility  of  4,  12,  and  20,  as  compared  with 
10,  and  the  facility  for  a  successive  division  by  2,  that  is,  for  repeated 
halving,  in  correspondence  with  the  natural  and  necessary  tendency 
to  this  mode  of  subdividing  all  material  things,  and  with  the  preva- 
lence of  binary  steps  in  the  division  of  our  weights  and  measures. 

8.  *'  That  as  regards  the  comparative  convenience  of  the  coins  pro- 
vided by  the  rival  systems,  the  advantage  appears  to  rest  with  our 
present  coinage. 

9.  ^^  That  the  particular  form  of  decimal  coinage  proposed  as  the 
poimd  and  mill  scheme  cannot  be  looked  upon  as  a  well-assured  or  de- 
monstrated improvement  on  our  present  coinage,  but  must  rather  be 
considered  as  an  experiment  of  very  doubtful  result,  accompanied  be- 
yond all  question  by  many  serious  transitional  difficulties. 

10.  ^'  That  these  difficulties  are  partly  of  a  moral  character  arising 
from  the  violent  disturbance  of  established  usages  and  habits,  espe- 
cially amongst  the  uneducated  classes,  which  are  the  least  qualified  to 
comprehend,  and  the  least  disposed  to  acquiesce  in,  such  disturbance 
of  their  customary  course  of  acting  and  thinking ;  and  partly  of  a  me- 
chanical character  arising  from  the  non-interchangeability  of  the  old 
and  the  new  coins. 

11.  ^^  That  the  advantages  in  calculation  and  account-keeping  anti- 
cipated from  a  decimal  coinage  may,  to  a  great  extent,  be  obtained 
without  any  disturbance  of  our  present  coinage,  by  a  more  extensive 
adoption  of  the  practice  now  in  use  at  the  National  Debt  Office,  and 
in  the  principal  assurance  offices,  viz :  of  reducing  money  to  decimals, 
performing  the  required  calculations  in  decimals,  and  then  restoring 
the  result  to  the  present  notation. 

12.  ^^  That  duly  weighing  the  foregoing  considerations,  it  does  not 
appear  desirable  under  existing  circumstances,  while  our  weights  and 
measures  remain  as  at  present,  and  so  long  as  the  principle  on  which 
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their  simplification  ought  to  be  fonnded  is  tindetennined,  to  disturb 
the  established  habits  of  the  people  with  regard  to  the  coins  now  in 
use,  by  a  partial  attempt  to  introduce  any  new  principle  into  the  coin- 
age alone." 


Astronomical  Observations. 

From  the  Lond.  Artlaan,  Dec^  1869. 

We  are  glad  to  hear  that  the  Russian  Naval  Department  has  taken 
up  that  wonderful  invention  of  Mr.  Piazzi  Smyth  for  making  astro- 
nomical observations  on  board  a  rolling  ship,  and  that  the  rulkavo 
astronomers  and  mechanicians  are  engaged  in  manufacturing  a  large 
free-revolving  apparatus  for  observing  altitudes  of  stars  at  night  with- 
out the  aid  of  the  sea-horizon.  We  should  not  be  less  pleasea  to  hear 
of  our  own  Government  taking  some  advantage  of  this  beautiful  and 
ingenious  contrivance. 
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Proceedings  of  the  Stated  Monthly  Meeting j  March  15, 1860. 

John  C.  Cresson,  President,  in  the  chair.    ^ 

John  F.  Frazer,  Treasurer.  >  Present. 

Isaac  B.  Grarrigues,  Recording  Secretary.  J 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  the  Royal  Astrono- 
mical Society,  the  Society  of  Arts,  and  the  Institute  of  Actuaries, 
London;  la  Society  Industrielle  de  Mulhouse,  France;  L.  A.  Huguet- 
Latour,  Esq.,  Montreal,  Ca.;  the  Board  of  Water  Commissioners,  De- 
troit, Michigan ;  the  Maryland  Institute,  Baltimore,  Maryland;  Prof. 
A.  D.  Bache,  U.  S.  Coast  Survey,  Washington  City,  D.  C. ;  George 
Bush  Smith,  Esq.,  Senate,  Penna.  Legislature ;  Messrs.  H.  P.  M.  Bir- 
kinbine,  William  H.  Jones,  Dr.  B.  H.  Coates,  and  the  Mercantile  Li- 
brary Association,  Philadelphia. 

Donations  to  the  Cabinets  were  received  from  Messrs.  Jos.  H.  War- 
rmgton,  and  Chas.  H.  Lyons,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  February. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (9)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (6)  duly  elected. 

The  Board  of  Managers  reported  that  they  have  organized  for  the 

present  year  by  electing  Mr.  William  Sellers,  Chairman,  and  Messrs. 

34» 


282  Franklin  ImtittUe. 

Isaac  S.  Williams  and  James  H.  Bryson,  Garators,  and  have  appointed 
the  following  Standing  Committees  : 


On  Publieationa. 


John  C.  CresBon, 
B.  H.  Bartol, 
J.  Vaughan  Merrick, 
Fairman  Rogers, 
Washington  Jones. 


On  Instruction, 


John  F.  Frazer, 
Frederick  Fraley, 
Isaac  B.  Garrigaes, 
Alan  Wood, 
George  Erety. 


Managert  Sinking  Fund 
and  Finance. 

Frederick  Fralej, 
Samuel  V.  Merrtck, 
Evans  Rogers, 
John  F.  Frazer, 
George  Erely. 


The  Actuary  reported  that  the  following  Standing  Committees  have 
organized  by  electing  their  chairmen,  and  appointing  their  times  of 
meeting. 

Committee,  Chairman.  Ttme  of  Meetmg. 

On  Library,  James  H.  Cresson,  1st  Tuesday  evening. 

••    Exhibitions,  John  E.  Addicks,  1st  Thursday       ^ 

*<    Cabinet  Models,  John  L.  Perkins,  Sd   Moodaj  •* 

«<    Meteorology,  J.  A.  Kirkpatrick,  3d    Friday  *' 

'*    Meetings,  Washington  Jones,  Monday  preyious  to 

3d  Thursday. 

The  following  resolution  was  offered  and  referred  to  the  Committee 
on  Meetings : 

RcMolved,  That  meetings  of  the  Institute  be  held  on  each  Thursday  evening  of  the 
month,  except  the  third,  in  order  to  discuss  scientific  subjects  in  an  informal  manner. 

Messrs.  Bement  &  Dougherty  presented  a  model  of  their  improved 
cotter-driller  and  key-seat  cutter,  designed  for  drilling  and  mortising 
gib  and  key-holes  in  stubs  of  connecting  rods,  and  cutting  out  slots  or 
key-seats  of  any  width,  from  J  to  1 J  ins.,  and  of  lengths  from  J  to 
80  ins.  Two  key-seats  can  be  cut  at  the  same  time  on  opposite  sides 
of  the  one  shaft,  and  perfectly  parallel  with  each  other.  The  quan- 
tity of  work  done  is  estimated  to  be  six  times  greater  than  can  be  done 
by  any  other  means.  Its  operating  parts  are:  Two  revolving  spindles, 
carrying  drills  or  cutters,  moving  in  carriages  which  travel  longitudi- 
nally by  means  of  an  attached  nut  working  upon  a  screw  turning  in 
the  bed-piece  of  the  machine.  The  motion  of  the  screw  is  reversed 
to  give  the  carriages  a  return  movement,  by  means  of  two  steel  clutches 
operated  by  the  stops  and  catches  provided  for  that  purpose,  and  ca- 
pable of  very  nice  adjustment.  A  self-feeding  arrangement  makes 
the  machine  entirely  automatic.  The  work  is  readily  put  in  place, 
and  held  either  witl)  one  center  and  a  pair  of  self-centering  jaws,  or 
by  two  self-centering  jaws. 

Messrs.  Bement  &  Dougherty  claim  an  improvement  over  the  Eng- 
lish and  Scotch  cotter  drillers,  in  the  adaptation  of  the  screw-traverse 
motion,  thereby  obtaining  a  uniformity  of  motion  not  possessed  bj 
the  latter,  which,  with  a  positive  reverse  motion  and  universal  adjust- 
ment in  all  the  parts,  make  a  more  satisfactory  machine :  crank  mo- 
tion combined  with  elliptic  gear  wheels  being  dispensed  with.  They 
also  claim  an  adjustable  stop-motion  as  a  highly  important  feature  of 
the  machine.  Specimens  of  the  work  done  were  exhibited,  and  bore 
witness  to  the  accuracy  and  beauty  of  the  operations  of  the  driller. 
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Mr.  Thomas  E.  McNeill  exhibited  and  explained  his  patent  ^'  Hot 
Air  Moistening  "  Register.  Immediately  above  the  vents  of  the  ordi- 
nary hot  air  register,  a  small  tank  is  inserted  in  the  wall,  and  filled 
with  water.  Dipping  into  this  tank  and  hanging  in  front  of  the  air 
vents,  is  a  net-work  of  candle  wick  or  other  suitable  material ;  the  net- 
work becoming  saturated  with  water,  the  hot  air  passing  between  the 
meshes,  becomes  moistened  before  entering  the  room.  A  small  tank 
below  receives  any  surplus  which  may  pass  over,  which  is  re-absorbed 
by  the  net-work  when  the  water  in  the  upper  tank  is  exhausted.  The 
whole  is  enclosed  in  an  ornamental  frame-work  projecting  about  an  inch 
from  the  wall. 

Mr.  Jos.  H.  Warrington  exhibited  some  articles  of  Japanese  manu- 
facture, and  explained  their  make.  Amongst  them  were : — A  wooden 
bowl,  lackered  with  a  material  of  which  the  composition  and  mode  of 
application  were  jealously  concealed.  Some  copper  wire,  purchased 
at  the  price  of  9  cents  per  pound.  A  rain  coat,  made  of  paper,  oiled, 
to  prevent  the  absorption  of  moisture.  The  Exhibitor  stated  that  he 
had  worn  this  coat  as  a  protection  against  several  heavy  rain-storms, 
and  that  it  answered  admirably.  The  smell  of  the  oil  used,  is  not  plea- 
sant, but  it  is  not  more  objectionable  than  the  materials  used  in  mak- 
ing most  other  water-proof  garments. 

Mr.  Archibald  Wilson  gave  a  highly  interesting  account  and  illus- 
tration of  his  mode  of  lighting  gas  burners  by  electricity.  A  chan- 
delier containing  fifty-six  burners  was  lighted  several  times  with  entire 
certainty.  A  full  description  of  the  plan  and  its  capabilities  will  be 
published  in  the  next  number  of  this  Journal, 

Mr.  F.  P.  Dimpfel  exhibited,  through  the  Committee  on  Meetings, 
a  curious  specimen  of  composition  metal,  formed  of  52  parts  copper, 
48  parts  spelter.  Some  experiments  were  tried  lately  by  Mr.  Dimp- 
fel, in  order  to  determine  the  best  mixtures  for  a  metal  to  answer 
certain  purposes,  and  the  sample  submitted  was  a  portion  which  had 
cooled  in  the  bottom  of  the  crucible.  In  breaking  it  up  for  re-melt- 
ing, it  was  found  to  be  perfectly  fibrous  in  structure,  except  the  outer 
skin,  which  was,  as  usual,  granular.  The  fibres  are  perpendicular  to 
the  surface  cooled  first ;  they  are  sonorous,  tough,  and  elastic,  and  of 
a  golden  yellow  color,  resembling  that  of  spelter  solder,  being  nearly 
of  the  same  composition.  The  endeavor  was  made  to  get  castings 
having  the  same  structure,  for  pump  rods ;  but  the  trial  was  not  suc- 
cessful, the  fibres  being  transverse  instead  of  longitudinal,  probably 
owing  to  a  disposition  to  arrange  themselves  perpendicularly  to  the 
cooling  surfaces.  Experiments  are  still  making  under  varied  condi- 
tions, to  produce  castings  with  the  fibres  in  a  direction  coinciding  with 
that  of  the  rupturing  forces,  but  thus  far  without  success. 

Mr.  D.  P.  Deiterich  sent  for  the  inspection  of  the  members,  a  Vul- 
canite Emery-wheel,  for  cutting^  grinding,  or  polishing.  It  is  com- 
posed of  prepared  india  rubber,  combined  with  emery.  The  latter 
material  is  made  of  any  grade  required  for  cutting  or  for  polishing. 
The  vulcanite  can  be  spread  in  thin  sheets  on  leather,  cloth,  or  paper ; 
or  made  in  solid  plates.  When  used  with  oil,  a  dead  finish  results ; 
when  with  water,  a  grindstone  finish ;  or,  when  dry,  a  bright  polish. 
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The  wheels  can  be  turned  off  in  a  lathe  running  slowly ;  thu8|  any 
desired  shape  can  be  given  to  the  grinding  surfaces,  or  they  can  be 
trued  up,  should  the  surface  become  uneven  or  glazed.  Wheels  of 
from  12  ins.  diameter  2  ins.  face,  to  1^  ins.  diameter  ^-in.  face,  are 
made,  with  intermediate  sizes,  so  that  any  kind  of  work,  either  plain 
or  moulded,  can  be  surfaced  by  them. 

The  Committee  on  Meetings  presented  to  the  notice  of  the  members 
a  Hydraulic  Instrument,  patented  by  Mr.  J.  E.  Wootten,  and  designed 
to  supersede  the  use  of  the  ordinary  crowbar,  as  applied  to  moving 
locomotive  engines  or  railroad  cars  by  hand  power,  an  operation  tech- 
nically known  as  pinching. 

The  instrument  is  compact,  simple  in  its  arrangement,  and  light,  its 
weight  being  but  13  £bs. 

By  its  use,  the  power  applied  to  the  lever  is  multiplied  a  hundred 
times,  and  the  accumulated  power  is  applied  directly  against  the  peri- 
phery of  one  of  the  wheels  of  the  engine  or  car  to  be  moved. 
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Engineering  Precedents^  Vol.  II,  8  vo.  pp.  231.  By  B.  P.  IsHBRWOOD, 
U.  S.  N.:  Bailliere  Brothers,  440  Broadway,  N.  Y. 

The  above  is  the  second  of  the  series,  the  first  volume  of  which  has 
previously  been  noticed  in  this  Journal.  Its  contents  are  more  varied 
and  numerous ;  and,  in  a  practical  point  of  view,  more  valuable  to  the 
engineer:  embracing  the  records  of  experiments  to  determine  the  rela- 
tive efiSciency  of  certain  coals,  the  economic  effect  due  to  the  expansion 
of  steam,  the  value  of  Pressor's  and  of  Ellis'  boilers,  and  the  compara- 
tive advantages  of  Horizontal  and  Vertical  Tubular  Boilers,  together 
with  synopses  of  the  performance  of  the  U.  S.  Steamers  Niagara  and 
Massachusetts. 

The  work  before  us  exhibits  in  a  remarkable  degree  the  care  and 
patient  research  of  its  author. 

The  limits  of  a  brief  notice  on  such  a  work,  forbid  our  entering  criti- 
cally upon  all  the  subjects  so  interesting  to  the  engineer  which  have 
been  treated  in  it.  We  shall  notice  only  a  few  of  the  more  striking. 
The  experiments  on  coals  embraced  Blackheath  anthracite,  Treyorton 
and  Cumberland  semi-bituminous,  burned  with  and  without  perforated 
fire  doors ;  and  although  from  tho^  type  of  boiler,  size  of  the  engine, 
and  other  peculiar  circumstances,  they  afford  no  indication  of  the  abso' 
lute  values  of  either  of  the  combustibles  named;  yet  there  seems  no 
reason  to  discredit  the  accuracy  of  a  comparison  based  upon  the  results 
observed ;  since  in  all  the  experiments  these  circumstances  were  the 
same,  and  the  duration  long  enough  to  eliminate  errors  of  observation. 

The  general  comparison  of  evaporative  efficiency  was  found  to  be  as 
follows: — 

Bjr  Weight.  By  Bulk. 
Blackheath,            •                «                .1*00  1*00 

Trevorton,      •  .  .  l*2i  107 

Cumberlaod,  •  •  .1*34  1«80 
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With  air  holes  in  the  furnace  doors,  these  results  were  increased 
from  2|  to  5^  per  cent. 

The  comparison  between  the  "Horizontal  Fire  Tube,"  and  "Verti- 
cal Water  Tube/'  boilers  of  the  U.  S.  Steamer  San  Jacinto^  has  already 
been  published  in  this  Journal,  It  indicates  an  economical  superiority 
in  the  latter  type  under  the  conditions  of  the  experiments  made,  when 
the  combustion  was  necessarily  slow,  the  vessel  being  moored  at  the 
dock.  The  important  question  remaining  to  be  decided  by  accurate 
experiment  is,  to  what  extent,  if  any,  this  superiority  may  be  affected 
by  the  rapid  evaporation  required  in  the  boilers  of  merchant  steamers? 

We  regard  the  account  of  experiments  made  with  the  Smithery  En- 
gine at  the  New  York  yard  with  a  view  to  determine  the  practical  ad- 
vantages of  working  steam  expansively,  and  the  deductions  drawn 
therefrom,  (to  whatever  extent  they  may  be  sound,)  as  by  far  the  most 
important  part  of  the  book.  The  author,  as  we  have  said,  is  care- 
ful and  pains-taking  in  making  and  observing  his  trials;  he  is  also 
bold  in  enunciating  his  ideas  and  deductions,  although  they  may  conflict 
with  theories  generally  received.  It  is  a  little  unfortunate  that  the 
work  done  by  the  engine  on  which  the  trials  were  made,  was  dispro- 
portionately small  for  it;  and  although  the  disadvantages  attending 
this  fact  were  more  damaging  to  the  economy  of  "following  long" 
than  of  cutting  off  short,  yet,  from  this  cause  cavilers  may  be  disposed 
to  dispute  Mr.  Isherwood's  conclusions.  It  cannot,  however,  be  denied 
that,  in  some  important  particulars,  those  conclusions  are  well  found- 
ed.    He  shows — 

Ist.  That  the  economic  gain  from  expansion  is  very  much  less  than 
theory  indicates. 

2d.  That  leakage  of  valves  plays  an  important  part  in  the  economy 
of  the  steam  engine  when  expansion  is  used ;  increasing  the  apparent 
effect  produced  by  it,  and  assimilating,  to  a  considerable  degree, 
** throttling"  and  "cutting  off"  steam. 

The  reasons  given  for  assertions  so  contrary  to  the  ideas  generally 
held  by  scientific  and  even  by  many  practical  engineers,  are  cogently 
stated  and  deserve  an  attentive  consideration.  In  the  first  place, 
attention  is  drawn  to  the  losses  which  occur  before  steam  is  admitted 
into  the  cylinder,  and  which  therefore  are  to  be  subtracted  from  the 
entire  evaporative  efBciency  of  the  combustible  before  comparisons  can 
be  entered  into  of  the  effect  of  various  degrees  of  expansion ;  these  may 
reduce  the  theoretical  value  of  the  fuel  nearly  one-half  in  marine  en- 
gines; hence  any  gain  from  expansion  must  be  referred  to  this  dimin- 
ished principle;  secondly,  the  losses  of  steam  required  to  fill  clearance 
and  ports  relatively  increase  with  greater  expansions,  because  they 
remain  the  same  while  the  proportion  of  the  cylinder  to  be  filled  is  re- 
duced; thirdly,  the  back  pressure,  amounting  to  about  5  pounds  in  con- 
densing, and  at  least  15  lbs.  in  non-condensing  engines,  is  a  constant 
quantity  for  any  point  of  cutting  off;  fourthly,  the  friction  of  engine, 
or  power  required  to  work  it  at  a  proper  velocity,  is  a  constant  quan- 
tity for  all  degrees  of  expansion ;  fifthly,  there  is  a  certain  condensa- 
tion due  to  the  expansion  itself  and  irrespective  of  all  other  considera- 
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tions,  which  annihilates  a  portion  of  the  steam,  and  this  evil  becomes 
greater,  the  farther  expansion  is  carried  out.  All  these  causes  com- 
bined reduce,  to  an  enormous  amount,  the  theoretical  gain  due  to  ex- 
pansion ;  and  we  advise  all  advocates  of  that  principle  to  studv  oar 
author's  volume.  As  a  necessary  result  of  his  deductions,  Mr.  Isher- 
wood  is  no  friend  to  "  Patent  cut-offs.*' 

As  we  do  not  remember  to  have  seen  elsewhere  a  distinct  statement 
of  the  doctrine  above  alluded  to,  that  condensation  attends  expansion 
as  a  condition  of  the  case,  we  shall  quote  it  for  the  benefit  of  our  readers 
in  the  author's  own  words,  in  order  that  this  verjr  important  subject 
should  receive  a  thorough  "ventilation;"  reserving  to  a  future  oppor- 
tunity any  comments  we  may  have  to  make  upon  it. 

"With  steam  of  any  given  tension,  the  particles  of  water  are  at  a 
certain  distance  apart  and  are  kept  at  that  distance  by  the  repulsive 
effect  of  a  certain  quantity  of  heat  to  which  the  term  "latent"  is  ap- 
plied. The  effect  of  this  heat  being  expended  entirely  in  keeping  the 
particles  asunder,  it  is  balanced  by  the  mechanical  work  equal  to  re- 
sisting their  approach  in  consequence  of  their  attraction  for  each  other, 
hence  it  cannot  be  sensible  to  the  thermometer,  for  it  cannot  be  ex- 
pended two  ways,  one  in  keeping  the  particles  of  water  apart,  and  the 
other  in  imparting  temperature  to  foreign  bodies,  as  the  thermometer. 
By  cutting  off  the  steam  from  any  further  accession  of  heat  and  simply 
expanding  it,  the  particles  are  removed  to  a  further  distance  apart, 
and  to  keep  them  at  this  greater  distance  more  latent  heat  is  required; 
but  the  supply  of  heat  from  fuel  being  shut  off,  this  additional  amount 
of  latent  heat  cannot  be  obtained  except  by  the  condensation  of  enough 
of  the  steam  to  liberate  so  much  heat  as  will  maintain  the  balance  of 
the  steam  in  the  form  of  steam.  In  other  words,  the  latent  heat  that 
was  sufficient  to  keep  a  given  weight  of  steam  of  a  given  tension  in 
the  form  of  steam,  being  insufficient  to  maintain  that  same  weight  in 
the  form  of  steam  when  its  particles  are  removed  further  apart  by 
expansion,  has  concentrated  its  action  upon  such  portion  of  the  steam 
as  it  could  maintain  in  that  form,  and  the  other  portion  by  this  aban- 
donment returns  to  its  original  state  of  water.  And  here  we  have 
the  cause  of  the  condensation  of  steam  by  expansion  per  se, 

"What  is  called  the  sensible  heat  of  steam  is  the  heat  above  what  is 
necessary  for  keeping  the  particles  asunder  in  the  form  of  steam,  and 
the  use  of  sensible  heat  is  merely  to  equilibrate  the  pressure  under 
which  the  steam  is  generated,  and  will  vary  with  the  pressure.  If  steam 
were  generated  in  vacuo  and  free  from  influence  from  outside  tempe- 
rature surrounding  the  vessel,  it  would  have  no  sensible  temperature 
and  the  total  heat  would  be  all  latent  heat,  for  on  that  alone  depends 
the  characteristic  difference  between  steam  and  water,  namely,  elas- 
ticity." 

The  mechanical  execution  of  the  whole  work  is  good,  and  we  feel 
assured  that  the  labors  of  its  author  in  the  cause  of  engineering  will 
be  the  better  appreciated  as  they  are  more  fully  known.  M. 
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TraiMlatad  for  the  Joornml  of  the  FnAklin  Inatitnto. 

2%6  Sewerage  of  Algiere.    By  M.  Piarron  be  MoNDSSiBy 

Ing.  dee  Ponte  et  Chaueefee. 

(Continaed  from  page  226.) 

JUan-hole  Shafts. — These  shafts,  which  served  for  the  excavation  of 
the  tunneling  of  the  branch  Bab-Azoun,  were,  from  the  beginning, 
opened  the  clear  width  of  the  galleries  with  a  length  of  9*84  ft.  mea- 
sured along  the  axis  of  the  sewer.  It  was  found  to  be  necessary  to 
line  them  with  masonry  throughout  their  height  to  preserve  and  trans- 
form them  into  man-holes. 

The  cylindrical  opening  of  the  masonry  of  the  man-hole  shaft  pre* 
serred  the  width  of  the  gallery  in  the  clear ;  its  height  was  variable 
and  its  length  was  always  9*84  feet.  The  horizontal  section  presents 
a  rectangle  much  rounded  at  the  angles,  a  disposition  chosen  from 
simple  motives  of  economy.  The  upper  end  is  covered  by  a  semi-cir- 
cular arch,  in  which  is  placed  a  circular  trap-door  1*96  ft.  in  diameter. 
This  trap  is  closed  by  an  assemblage  of  cut-stone  bedded  in  the  arch, 
and  like  those  of  the  simple  man-holes,  supporting  an  oak  frame  and 
a  cast  iron  frame.  The  position  of  the  trap  varies  in  each  man-hole 
dhaft  for  different  local  reasons,  but  it  is  always  situated  directly^ 
above  the  axis  of  the  sallery,  so  as  to  utilize  the  opening  in  raising  or 
lowering  materials  without  mjury  to  the  landing  places  or  the  ladders. 
To  effect  an  easy  descent  through  the  man-hole  snafts,  landing  places' 
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290  Civil  Engineering. 

of  cut-stone  were  established  at  different  heights,  and  to  them  were 
fastened  oak  ladders  tarred. 

The  upper  landing  is  placed  4*9  ft.  below  the  level  of  the  revetment 
arch.  It  is  approached  by  a  small  portable  ladder.  The  lower  landing 
is  established  at  nearly  half  the  height  between  the  springing  and  the 
key  of  the  main  sewer  arch.  The  lower  ladder,  resting  upon  the  in- 
vert of  the  sewer,  is  hung  upon  the  screw  rings  let  in  upon  the  lower 
landing,  and  may  be  raised  ut  will  by  a  chain  and  pulley  placed  upon 
the  second  landing.  This  disposition  makes  the  access  to  the  sewer 
through  the  man-hole  shafts  as  easy  as  possible.  These  man-hole  shafts 
are  usually  accompanied  by  a  water  inlet  cess-pit,  which  is  connected 
with  it. 

Water  Inlet  Sumphs. — These  sumphs  being  only  1"97  ft.  wide,* 
with  depths  from  29  to  39  ft.,  would  have  presented  peculiar  difficul- 
ties had  they  been  isolated  and  dug  out  separately.  Their  connexion 
with  the  man-hole  shafts,  as  might  be  expected,  has  greatly  facilitated 
their  construction,  as  it  only  called  for  a  simple  enlargement  of  the 
excavation.  These  sumphs  are  not  only  designed  to  receive  the  rain 
water  of  the  grate  surmounting  them,  but  they  serve  for  the  general 
issue  of  all  the  neighboring  sewers.  In  fact,  its  great  depth  did  not 
admit  of  our  multiplying  direct  branches  upon  the  sewer  itself.  They 
have  been  united  by  lateral  secondary  sewers,  and  directed  to  the 
nearest  sumph.  There  are  sumphs  receiving  affluents  upon  their  three 
sides.  By  reason  of  the  great  mass  of  water  which  they  receive,  and 
the  formidable  shocks  to  which  they  are  exposed  on  account  of  their 
great  depth,  these  sumphs  are  well  provided  with  cut-stone  bottoms 
and  covered  with  a  coating  of  Yassy  cement.  The  top  of  each  smnph 
IB  crowned  like  the  common  water  inlets. 

Different  Connections. — It  is  seldom  that  each  private  dwelling  is 
brought  in  direct  communication  with  the  main  sewer.    We  were  com- 

} celled  to  construct  upon  each  branch  a  considerable  development  of 
lateral  collecting  sewers,  which  receives  the  drainage  of  a  series  of 
l^ouses  and  then  branches  into  the  main  sewer.  I  would  observe  that 
the  affluent  or  lateral  branches  were  always  located  so  as  to  arrive  in 
an  oblique  direction.  A  cut-stone  sill,  or  overfall  stone,  is  always 
placed  at  the  outlet  of  an  affluent  into  the  sewer. 

The  terrace  spouts  were  put  in  communication  with  the  sewer,  or 
its  affluents,  by  means  of  small  canals  in  masonry,  much  inclined.  A 
small  chimney  covered  with  a  flagging  serves  to  cleanse  the  small  con- 
duit when  choked  up. 

Projected  Flushing. — It  was  held  as  a  principle,  by  the  Council 
Geperal  of  "Ponts  et  Chauss6es,"  and  by  the  War  Department,  that 
flushing  should  be  practised  in  the  three  branches,  to  operate  a  general 
cleansing.  This  part  of  the  work  is  only  projected.  I  ffive  a  sum- 
mary account  of  it,  as  completing  the  works  pertaining  to  the  sewerage 
system  of  Algiers. 

A  reservoir  containing  1757  cubic  yards  of  water  is  projected  under 
^e  public  square  of  Chartres.    The  aepth  of  the  water  in  the  reservoir 

*Aii  exception  Is  made  in  the  case  of  tht  imTLM  sewer  of  IlToli,  which  has  a  width  of  8*28  ft.  and  is 
Meted  with  the  naa-hole  ahalt,  T  UL 
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18  to  be  18  ft.  The  waste  is  established  at  the  side,  72  ft.  above  the 
mean  level  of  the  sea.  The  reservoir  is  fed  by  the  waters  of  the  Ham- 
ma,  that  is  to  say,  bv  the  product  of  the  conduits  placed  in  the  branch 
Bab-Asoun.  The  nnshing  conduit,  whose  level  is  at  the  level  of  the 
invert  of  the  sewer,  will  be  0*98  ft.  in  diameter.  It  will  pass  through 
the  streets  Ghartres  and  Porte-Neuve.  Arriving  at  the  right  of  the 
Arcades  of  Government  Square,  it  forks  on  one  side  towards  the  head 
of  the  Bab-Azoun  branch,  and  on  the  other,  to  that  of  the  branch  Bab- 
el-Oued.  Opposite  the  street  Divan,  a  branch  at  right  angles  is  direct- 
ed towards  the  head  of  the  Marine  brauch.  Grates  are  disposed  so  as 
to  turn  the  water,  at  will,  into  either  of  the  three  branches. 

The  plan,  as  prepared  and  submitted  to  the  Administration,  has  not 
provided  galleries  for  the  placing  of  the  flushing  pipe  between  the 
heads  of  the  three  branches.  But  this  would  be  an  ill-judged  economy, 
and  the  establishment  of  these  galleries  would  be  so  advantageous  for 
the  general  ventilation  of  the  sewer,  that  a  change  from  the  original 
plan  will  be  proposed  for  this  purpose,  and  will  most  probably  be  ac- 
cepted. The  length  of  the  galleries  to  be  opened  between  the  three 
heads,  will  be  636  feet.  This  length  will  be  reduced  to  295  feet,  if 
we  limit  ourselves  to  the  communication  between  the  heads  Bab-Azoun 
and  Bab-el-Oued. 

Tt  is  Readily  conceived  what  a  powerful  means  of  ventilation  will  be 
gained  by  thus  putting  into  communication  the  three  branches  of  the 
sewer,  or  at  least  the  two  principal  ones.  We  shall  have,  then,  a 
single  canal  emptying  from  its  summit  into  the  sea  at  each  end,  and 
a  very  strong  current,  which  will  drive  the  gas  towards  it,  on  either 
side,  according  to  the  direction  of  the  wind. 

In  note  B,  will  be  found  calculations  and  observations  relative  to 
the  effects  of  these  flushings. 

Workmen  killed  and  wounded. — It  is  well  known  that  subterranean 
works  are  dangerous  for  the  workmen.  Accidents  would  increase  at 
every  step,  unless  the  greatest  precautions  were  taken,  and  the  most 
active  supervision  maintained  by  the  Administration.  Fortunately, 
we  had  but  few  accidents  to  regret,  upon  the  works  of  the  sewer.  Two 
workmen  only  were  killed,  five  were  seriously  injured,  and  seventeen 
slightly.  One  of  the  workmen  was  a  victim  to  his  own  awkwardness  in 
falling  from  the  top  of  the  ladder,  in  a  man-hole  shaft.  Another  was 
the  victim  of  his  own  imprudence  and  disobedience  of  the  engineer's 
order,  in  using  an  iron  tamping-bar  to  charge  a  blast,  instead  of  the 
prescribed  one  of  copper.  The  wounds  were  mostly  received  in  the 
subterranean  galleries  of  Bab-Azoun.  They  were  generally  occasioned 
by  the  falling  of  the  rocks.  The  government  generously  relieved  the 
principal  sufferers  from  accidents. 

I  cannot  let  this  opportunity  go  by  without  bearing  testimony  to 
the  unshaken  devotion  of  the  laborers  employed  on  the  sewerage  works. 
A  large  number  of  excavators,  miners,  and  masons,  have  been  upon 
the  work  from  its  commencement  to  its  completion,  without  refusing 
any  task,  however  painful  or  dangerous.  I  have  never  seen  these  men 
leave  their  post  in  time  of  danger.    I  would  also  bear  witness  to  the 
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good  conduct  of  M.  Gay,  the  Overseer,  who  Bupervised  the  works  of 
the  three  branches  most  creditably  in  all  respects. 

Archceological  Discoveries. — In  the  execution  of  the  work,  there 
were  frequent  deep  diggings  in  variable  soil.  While,  in  the  galleries  of 
the  Bab-Azoun,  was  found  the  vir^n  rock,  the  base  of  the  site  of  Al- 
giers ;  in  the  streets  Bab-Azoun,  Bab-el-Oued,  and  Marine,  was  fre- 
quently encountered  made  ground,  and  already  worked,  either  by  the 
Moors  or  Romans. 

There  was  brought  to  light,  in  the  Marine  street,  at  depths  from 
13  to  16  ft.,  an  ancient  Roman  Way,  whose  walls  of  hard  cut-stone 
were  used  for  pit-fall  stones  in  the  construction  of  the  sewer.  The 
inhabitants  of  Algiers  must  have  seen  a  great  number  of  these  flags 
deposited  in  some  of  their  streets.  The  rain  had  cleansed  them,  and 
in  their  worn  and  polished  surfaces  might  be  seen  the  traces  of  circu- 
lation interrupted  many  centuries  back.  Similar  flaggings  were  found, 
but  in  less  quantities,  in  the  streets  Bab-Azoun  and  Bab-cl-Oued. 

Upon  all  points  where  the  ground  occupied  and  traveled  by  the  Ro- 
mans has  been  laid  bare,  has  been  found  a  great  number  of  medals. 
Also,  at  the  extremity  of  the  street  Bab-el-Oued  near  Fort  Neuf,  were 
discovered  articles  of  pottery,  such  as  lamps,  lachrymals,  funeral  urns, 
&c.     The  relics  have  been  sent  to  the  Museum  of  Algiers. 

Results  in  a  Sanitary  point  of  view. — In  its  actual  state,  the  har- 
bor, freed  from  the  product  of  a  great  majority  of  the  waters  which 
polluted  it  before,  is  not  as  yet  thoroughly  cleansed.  Indeed,  some 
of  the  constructions  adjoining  the  sea,  and  especially  many  houses 
in  the  street  of  Are,  in  the  quarter  of  the  Marine,  are  found  to  be  too 
low  to  turn  their  waters  into  the  sewer.  The  port  then  receives  a  very 
small  contingence  of  the  filthy  and  impure  water.  But  when  the  mag- 
nificent projected  street,  called  Rempart,  shall  be  completed,  the  port 
will  be  thoroughly  cleansed. 

This  street  will  enclose  the  city  on  the  port  side,  with  a  continuous 
girdle,  and  will  form  an  upper  quay  built  upon  arches,  and  separated 
from  the  quays  proper  by  an  enormous  breast-wall. 

The  establishment  of  this  new  street  will  of  necessity  occasion  the 
disappearance  of  all  the  low  structures  which  still  empty  into  the  port, 
and  its  levels  being  calculated  to  deliver  all  their  water  in  the  main 
sewer  through  transverse  sewers  already  begun  to  be  built,  the  harbor 
will  not  then  receive  a  single  drop  of  water  coming  from  the  city.  It 
will  only  receive  the  waters  of  the  islet  of  the  Marine,  and  of  some 
new  quays,  a  surface  for  which  no  account  has  been  taken  in  my  cal- 
culations, as  once  before  stated. 

Expense. — It  remains  now  to  give  the  amount  of  expenditure. 

The  enclosure  sewer  of  Algiers,  comprising  ail  the  secondary  canals  and 
accesaory  works,  such  as  the  tram  railroad,  consola  aupport  for  the 
water  pipea  and  wiera,  amounta  to  the  aum  of         •  .   $  103,550-00* 

The  reservoir  and  flushing  pipes,  with  communicating  galleries,  will 

cost  ....  20,900-00 

Total,         •  f  124,45QH)0 

*  CUUng  tlie  ft  ftano  ptsoe  94  seats. 
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I  giye  now  some  mean  prices  resnlting  from  the  settlement  of  the 

accounts. 

A  running  yard  of  the  branch  Bab-el-Oued,  excluaive  of  man-holea, 
watcr-inlett,  connexions,  conioli,  &c.,  (lyean  price  for  the  three 
■eU  of  3  93  ft,  4*26  ft.,  and  4*92  ft.  of  this  branch,)  .  $  14-86 

Do.   for  the  branch  of  the  Marine  (two  sections,  2*3  ft.  and  3*3  ft. 

wide),  .  •  •  •  10*ie 

Bo.   for  the  branch  Bab-Aaonn,  parUj  in  open  cat,  (two  sections^ 

3*93  ft.  and  4*9  ft.  wide,)  ....     14*80 
Do.   for  the  branch  Bab-Asoun,  subterranean  part,  (four  aets,  6*9  ft., 

6-2  ft.,  6*66  ft,  and  13*12  ft.  wide,)  .  .  41*43 

Mean  price  per  runninf  yard  of  secondary  canals  (their  widths  varying 

between  1*3  ft.  and  4*26  ft.,  lyith  flag  coverings  or  brick  arches),  •      4*03 

Total  expense  of  connexions  relative  to  1 10  private  sewers,  69  gutters, 

and  24  urinals,  ....  2,253-34 

Mean  price  of  one  of  these  works,  •  •  •     ]  1*10 

Do.      of  a  simple  man-hole,         •       .  •  •  73*33 

Do.      of  a  shaft  withsamph  attached,  (exclusive  of  excavation,)  •  282-18 

Dc     of  a  water-inlet  with  spare  cast  iron  cover,     .  .  64*60 

A  mnning  yard  of  tram  railway,  including  the  wagons,  •  .      9*40 

All  these  prioes  should  be  increased  18  per  cent,  to  allow  for  con- 
tingencies. 

In  terminating  .this  article^  I  find  I  have  gone  farther  than  I  in- 
tended at  the  commencement.  It  may,  perhaps,  be  thought  that  I 
have  allowed  myself  to  be  drawn  into  useless  and  uninteresting  details. 
I  accept  the  reproach  at  the  outset,  I  make  no  pretensions  here  to 
anything  new,  either  in  the  question  of  sanitary  matters,  or  in  the 
special  art  of  constructing  subterranean  canals.  My  main  purpose 
was  simply  to  publish  this  extremely  useful  work  which  insured  the 
health  of  a  city  and  harbor,  and  which,  in  this  regard,  places  the  port 
of  Algiers  in  an  unquestioned  superiority  over  that  of  many  other  ports, 
and  especially  that  of  Marseilles* 

NOTES  ON  THE  PRECEDING  MEMOIR. 

Kon  K.^-'Upon  ike  inerea$ein  the  delivery  of  the  branch  Bah'AzmMy  resulting  from 
the  modification  adopted  in  the  execution  of  this  work* 

(See  the  profile  of  the  branch  Bab-Asoan,  PI.  11,  Fig.  8.) 

It  will  be  seen  upon  the  longitudinal  profile  between  Sripio  street  and  the  sea,  that 
the  line  of  springing  has  followed  exactly  the  uniform  slope  of  the  adjudged  plan,  which 
is  not  quite  ^Ol  ft.  per  foot.  The  invert  lowered  successively  1*47  ft.,  8*13  ft.,  and  2*78 
ft,  lies  parallel  to  the  springing  line,  except  at  the  lower  part  of  479  ft.,  where  the  slope 
is  reduced  to  *005  ft.  per  foot. 

Each  section  carries  a  different  volume  of  water.  We  will  admit  that  this  volume  is 
the  same  throughout  the  length  of  the  section.  This  is  not  exact  in  practice,  since  the 
lection  receives  afillaents  throughout  its  course.  But,  if  we  consider  that  the  greater 
portion  of  the  additional  liquid  of  each  section  of  5*9  ft.,  6-23  ft.,  and  6*66  ft.,  enters 
precisely  at  the  origin  of  the  three  united  sewers  of  the  rampart  Bab*Azoun,  Poadriere» 
tad  of  Ttvoli,  we  may  regard  the  assumption  as  admissible  for  calculations. 

As  the  question  is  to  ascertain  the  maximum  volume  each  stream  will  deliver,  with- 
out exceeding  the  level  of  the  springing  line,  and  as  their  respective  lengths  are  suffi- 
ciently great  to  produce  a  uniform  motion  between  the  falls,  it  is  unnecessary  to  take 
the  falls  into  account  in  the  calculations.  Their  effect  cannot  be  construed  but  by  a 
dtminotioo  in  the  height  of  the  water  above  and  below,  that  is  to  say,  between  the  limits 
of  uniform  motion  in  the  two  consecutive  sections.  The  force  of  impulse  of  the  falls 
will  yet  be  in  part  counteracted  by  the  shock  of  the  water  of  the  three  ravine  aewen* 

26» 
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We  will  rappon  that  the  slope  of  the  eecttone  is  exactly  H)!  ft  per  foot*  This  granted 
we  will  calculate  the  felocity  by  the  reduced  formula  «^61  W—  in  units  of  metres, 

vaEs63*33  W^  in  units  of  yds.  jv  is  the  slope,  s  the  section,  and  e  the  wetted  perime- 
ter.   This  formula  becomes  for  the  case  where  the  slope  is  H)!  ft.,  tr  s  6*338^  —     in 

yards. 

It  gives,  for  the  section  of  1*64  yds.,  •  •  .    «  ss  3*66  yds, 

••  •*  l'«7  .  .  v»4-16 

•*  '**  208  .  .  .    ««4-34 

•*  **  8-19  .  «»4*49 

It  gives  for  the  volumes  delivered  without  surpassing  the  limits  of  the  springing  line, 

ydi.  enb.  jda.  par  sbq. 

For  the  section  of  1 64  ...  6*56 

•*  1-97        ....     12-97 

'<  8*08  .  .  .  16*83     . 

««  8-19         ....     19-89 

We  must  now  compare  these  deliveries  with  the  products  of  a  storm  of  0-16  ft.  for 
the  bssins  answering  to  each  section.* 
These  basins  are  as  follow : 

Section  of  1*64  yds.,      •  •  •  66*8  acres. 

•*  1 97  ...  108-0 

**  8  08  .  .  .        1970 

••  8-19  ...  8790 

The  section  of  13-18  ft  does  not  deliver  above  that  of  6  56  ft,  other  than  the  prodoet 
of  the  Port  Bab-Axoun  sewer.    We  must,  then,  consider  the  whole  product  of  the  Bab* 
lAaoun  basin  as  passing  through  the  section  of  6-56  ft.;  it  is  for  this  reason  that  we  have 
token  the  879  acres  aa  belonging  to  this  section. 
The  products  of  a  storm  of  0-16  ft  answering  to  the  above  areas,  are  as  follow : 

jrds.  eub.  yds.  per  ssc 

Basin  of  the  seetton  1*64  •  .  4*17 

•*  1-97        ...  .      7«99 

**  8  08  ...  14-53 

**  8-19         ....    80*53 

These  results  show  that  the  whole  of  the  rain  fall  can  be  passed  througb  fbe  deep- 
ened sections  of  the  Bab-Axoon  branch  without  getting  above  the  epringing  line. 

The  section  of  6*56  ft  is  that  in  which  the  water  will  reach  its  maximum  depth;  bat 
we  would  observe  that  the  conduit  pipes  only  begin  at  the  shaft  T  u,  and  that  the  last 
406  ft.  of  the  section  is  wholly  without  these  pipes. 

It  remains  now  to  ascertain  whether  the  whole  volume  of  30*53  cub.  yds.  per  second, 
can  pass  through  the  section  of  13-13  ft,  whose  slope  is  but  -005  ft.  per  foot.  Though 
this  portion  has  only  a  length  of  479  ft.,  and  though  it  is  found  between  the  inclined 
plane  at  the  outlet  of  the  sewer  into  the  sea,  and  the  sudden  change  in  the  condition  of 
flow  arising  from  the  doubling  of  the  section,  we  may  still  admit  that  a  uniform  motion 
will  be  established  for  a  certain  length  upon  the  middle  of  the  section.  Admitting  this, 
we  proceed  by  trial  to  find  the  height  of  Uie  water  in  the  part  where  the  uniform  motion 
is  established. 

Supposing  this  height  to  be  4*59  ft,  and  taking  account  of  the  railroad  causeway,  in 

calculating  the  value  of  — ,  we  find  for  the  discharge  of  the  13*18  ft  section,  19*78  cub. 

c 

yds.  per  second.  It  is  then  demonstrated  that  the  whole  volume  of  the  storm  of  Ot6  ft. 
per  hour,  after  passing  through  the  deepened  sections,  will  also  pass  through  the  en- 
larged section  of  13-18  ft.,  without  sensibly  surpassing  the  level  of  the  springing  line. 


*  lbs  storm  of  O-IM  ft.  per  hour,  adopted  beie  ■■  the  besJe  of  the  cetoilettem,  msy  be  ooMhlwed  ei  • 
meTimmn  but  rarelj  prodaoed.  Woe  ten  yeen^  the  ndn  guge  opentloos  of  M.  Kiigliieer4»Ghier  Dos, 
'  bere  ^iTen  for  the  meilmnm  a  fldl  of  0*10  ft,  in  1  boor  80  mlnutM  whieb  oorrespondi  with  •  b4|bt  of 
MOSItperliour. 
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Appljhif  now  the  ctleiiUtionf  to  the  original  plan  for  the  last  section  of  6*66  ft.,  wo 
find  that  the  whole  discharge  was  restricted  to  9*43  cub.  yds.  per  second,  with  the  con« 
dttion  of  not  exceeding  the  level  of  the  springing  line  between  t  14«  and  the  raTine  sewer 
of  Tivoli ;  a  discharge  answering  to  the  yield  of  a  storm  of  *076  ft  per  hoar. 

The  change  has  thus  more  than  doubled  the  discharge  of  the  branch  Bab-Aioua* 
The  wiera  designed  to  be  sometimes  used  in  the  system  of  the  original  project,  will  pro- 
hthly  Defer  be  called  into  action,  in  that  of  the  plan  since  modified  and  executed. 

NoTi  B. — Effect  of  ike  propoMtd  JluahingB  in  the  tetoer. 

We  first  present  the  elements  of  the  calculations. 

1.  Branch  Bab-Azoun. 


Ordinate  of  the  overfall  of  the  reaervoir^  • 

**      of  the  invert,      •  •  • 

*<      of  the  inlet  or  eentre  of  pipe  at  the  head. 

Height  of  water  in  the  reservoir,  •  • 

Volnme  of  the  leaenroir,  • 

Qidlnate  of  the  invert  at  head  of  branch, 

**      of  centre  of  flushing  pipe  at  ita  discharge  in  sewer, 
Length  of  conduit,  ... 

Heed  on  coodait»  .  • 

8.  Branch  Bab-el-Oued. 
The  elements  are  the  same  except  the  following : 

Ordinate  of  invert  at  head  of  branch, 

'*      of  centre  of  flushing  pipe  at  its  discharge  in  sewer, 
Length  of  conduit,  • 

Head  on  conduit,  • 


72-00 
69-00 
69*63 
13-lS 

Cab.  yda. 
175800 

Veet 

62-48 

62  97 

86100 

19-03 


63-98 

64  48 

684-00 

17-14 


7Mt 

47-79 

48  88 

869-00 

33-87 


3.  Branch  of  the  Marine. 
The  elements  are  the  same  except  the  following : 

Ordinate  of  invert  at  head  of  branch,      .  .  • 

"      of  centre  of  fluahing  pipe  at  ita  discharge  in  sewer,    . 
Length  of  conduit,  •  .  •  • 

Head  on  eonduit,  •  •  •  .  < 

The  initial  velocity  of  the  flashing,  or  that  of  its  discharge  in  sewer,  if  the  raaervoir 
femaina  constantly  full,  by  Prony'a  formula  (Oenieysi  page  163^,  will  be» 

l^st. 
At  the  head  of  the  branch  Bab-Axoun,    .  •  •  11*16 

•*  •*       Bab-el-Oued,  •  .  .        8-3a 

«*  **       Marine,  •  •  •  7-87 

The  section  of  the  flushing  pipe  being  equal  to  0*773  sq.  It,  the  flashing  will  deliver 

the  following  quantities  per  second  in  each  of  the  three  branches : 

Xni|>.gsl]s. 
In  the  bimnch  Bab-Axoun,  •  {  •  .63 

•*  Bab-el-Oued,  •  •  •  39*6 

**  Marine,  •  •  •  •      37«4 

To  aeeertain  the  time  of  flushing  in  each  branch,  we  will  suppose  the  quantity  issuing 
from  the  reservoir  equal  to  1700  cub.  yds.  only,  and  admit  that  it  receives  no  supplies 
durinic  the  flashing.  It  is  well  known  that  the  time  required  to  empty  a  prismatic  basin 
is  doable  what  would  be  needed  to  discharge  all  its  waters,  were  the  head  to  remain  the 
same  m»  at  the  commencement  of  the  discharge*  On  this  basis,  the  time  of  flushing  in 
each  bimnch  would  be : 

hfs.  ailB.  see. 
In  the  branch  Bab-Asoun,   •  •  •  •    3      0    88 

**        Bab-el-Oued,  •  .  •  4      0    44 

**        Marine,  •  •    4    14    61 

It  m  apparent  that  these  flashings  will  be  vselest  in  the  winter,  for  the  least  storm 
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will  introduce  into  the  main  lewer  quBntities  far  above  those  juet  calculated,  Mpedilly 
in  the  branch  Bab-Azoun.  But  the  flushing  will  have  a  great  effect  in  hot  weather  and 
times  of  low  water. 

We  mny  have  an  idea  of  this  by  comparing  the  delivery  of  the  three  branches  with 
tke  quantity  introduced  by  the  flushing.  I  have  not  as  yet  gauged  the  quantity  passed 
in  sewer  during  the  low  stage,  but  it  may  be  approximately  calculated  as  follows: 

The  volume  entering  the  city  in  summer  is  about  3924  cub. yds.  for  twenty-four  honn, 
or,  say,  7*7  Imp.  galls,  per  second.  We  may  admit  that  the  loss  from  consumption,  eva- 
poration, dec,  is  compensated  by  the  quantity  derived  from  wells  and  cisterns,  and  adopt 
7*7  galls,  as  representing  the  combined  delivery  of  all  the  sewers  of  Algiers,  in  the  low 
stage. 

To  make  a  just  distribution  of  these  7*7  galls,  among  the  three  sewers,  we  must  take 
as  a  basis  not  the  general  basins  of  each  branch,  but  only  the  inhabited  portion  of  each 
basin,  for  the  uninhabited  portions  do  not  feed  the  sewers,  since  there  are  no  rains,  and 
because  the  ravines  are  dry  at  that  time.  Takin8[  the  inhabited  part*  of  the  basins,  we 
have  the  following  approiimate  surfaces : 


Branch  Bab-Azoun,   ....  88*9 

«•       Babel-Oued,  .  .  .  44-4 

**       Marine,  ....  14*8 

Sewer  emptying  directly  outside  of  port,  •  14'8 

16^9 

Dividing  the  7*7  galls,  proportionately  to  these  surfaces,  we  have  for  the  delivery  of 

each  branch  in  the  low  stage,  the  following  quantities  per  second : 

Cab.  yds. 

Branch  Bab-Azoun,    .  .  •  •    272 

'*      Bab-el-Oued,  ...  179 

**      Marine,  .  .  .  .64 

During  the  flushing,  these  volumes  will  be  each  increased  by  1700  cub.  yda.;  that  ii 
to  say,  that  during  this  time,  the  volume  of  the  branch  Bab-Azoun  will  be  multiplied 
by  7-26 ;  that  of  the  branch  Bsb-el-Oued,  by  10  50  ;  and  that  of  the  branch  Marine,  by 
27*50.    These  results  prove  the  advantage  of  flushing  in  hot  weather. 

It  will  be  well  to  reduce  the  period  of  flushing  in  the  branehes  Bab-el-Oaed  and  Ma- 
rine, or  what  is  equivalent,  to  fluah  more  frequently  in  the  branch  Bab-Azoun. 


•  Yor  the  Joanal  of  the  Franklin  Instftats. 

Upon  Balancing  Horizontal  Dtrect-acting  Screw  Engines. 

By  Alban  G.  Stimbrs. 

Great  attention  has  been  paid  by  engineers  during  the  past  few 
years  to  the  su^ect  of  properly  balancing  horizontal  direct-acting 
ecrew  engines.  The  parts  considered  necessary  to  be  balanced  in  this 
description  of  engine,  are  those  which  tend  by  their  gravity  to  depress 
Uie  crank-pin  when  the  piston  is  at  either  end  of  its  stroke,  and,  ordi- 
naiily,  this  is  equal  to  the  weight  of  the  crank-pin,  half  the  weight  of 
the  connecting-rod,  and  half  the  weight  of  the  two  cranks. 

The  practice  of  engineers  has  not  materially  differed  about  the 
ttmount  of  counter-balance  which  is  required  in  each  case,  it  being  usual 
to  apply  sufficient  weight  upon  the  side  of  the  shaft  directly  opposite 
the  cranks  to  prevent  the  engine,  when  in  a  state  of  rest,  having  any 
tendency  to  move  in  either  direction  when  the  piston  is  at  the  end  of 
the  stroke.  The  improvements  which  have  been  made,  have  been  in 
placing  this  counter-balance  in  the  most  favorable  position. 
.    Tho  object  of  this  paper  is  to  show  that  an  engine  perfectly  balanced 
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when  in  a  state  of  rest  is  not  balanced  when  in  motion,  and  that  if  it 
is  mn  in  one  direction  the  weight  of  the  usual  counter-balance  is  too 
great,  while  if  it  is  run  in  the  other,  it  is  not  sufficient. 

Let  A  B,  in  the  following  diagram,  represent  the  connecting-rod  df 
a  steam  engine,  of  which  bc  i^  the  crank  and  bfg  the  circle  in  which 
the  crank -pin  moves.  -The  diameter  of  this  circle,  or  gf,  represents 
the  stroke  of  the  piston. 


Now,  if  from  the  centre,  A,  and  the  radius,  a  b,  equal  to  the  length 
of  the  connecting-rod,  the  arc  B  n  H  is  described ;  the  point  d  will  re- 
present the  position  of  the  piston  in  the  stroke  GF,  when  the  crank  is 
in  the  vertical  position,  c  B.  This,  it  will  be  observed,  is  at  a  sensible 
distance  from  the  middle  of  the  stroke  c,  and  if  the  engine  is  put  in 
motion  in  the  direction  of  the  arrows,  the  half  revolution,  B  F  H,  is 
made  by  a  movement  of  the  piston  equal  to  2i)F,  and  the  other  half  re- 
Tolntion  hgb  by  a  movement  of  the  piston  equal  to  sdg,  and  as  the 
times  and  piston  pressures  are  equal  during  each  of  these  half  revolu- 
tions, the  piston  power  available  to  drive  the  crank-pin  from  its  highest 
to  its  lowest  position,  is  less  than  that  available  to  drive  it  from  the  low- 
est to  the  highest  by  4  C  n  multiplied  into  the  pressure  transmitted  from 
the  piston  to  the  crank-pin ;  and  to  remove  this  irregularity  in  the 
powers  of  the  two  half  revolutions,  it  is  necessary  to  have  a  prepon- 
derance at  the  crank-pin,  which  may  be  determined  in  any  given  case 


hy  the  following  formula : 


»X2oD 
tv=^ 


8 


where  w  ■■  the  preponderance  required  at  the  crank-pin,  jp  =  the  total 
effective  piston  pressure,  and  s = the  stroke  of  piston.  Because  pX2CJ> 
is  the  amount  of  power  which  must  be  deducted  from  one-half  revolu- 
tion and  added  to  the  other,  and  if  this  power  is  obtained  by  adding  un« 
balanced  weight  to  the  crank-pin,  it  is  manifest  that  this  weight  moves 
through  a  perpendicular  distance  equal  to  the  stroke  of  the  piston,  and 
the  foot-pounds  to  be  overcome,  divided  by  the  feet  through  which  the 
weight  acts,  gives  the  number  of  pounds  necessary. 

To  show  that  this  quantity  is  not  an  insignificant  one,  we  will  take 
the  case  of  the  U.  S.  Frigate  Merrimack,  of  which  I  happen  to  have 
the  necessary  data. 

It  may,  with  propriety,  be  premised  that  the  connecting-rods,  &c.,  of 
the  engines  of  this  vessel  were  above  the  average  in  weight  compared 
to  diameter  of  cylinder  and  length  of  stroke ;  that  the  piston  pressure 
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was  less  than  usual ;  and  that  the  ratio  of  length  of  oonnecting-rod 
to  length  of  stroke  was  fully  equal  to  the  arerage. 

There  were  two  horisontal  back-action  engines  connected  direct  to 
the  screw  shaft. 

Diameter  of  cylinder,  •  .  .73  inches. 

Htrolie  of  pittoD,  ...  8  feet. 

Length  of  connecting-rod,        .  •  *  1\    ** 

Mean  effective  preasure  per  aquare  inch  on  the  piaton,  being  the 
average  of  more  than  200  indicator  diagrama  taken  during 
the  year  1859,  •  •  •         10'23  Ibc. 

From  the  above  length  of  connecting-rod  and  stroke  of  piston,  the 
distance  CD  is  easily  found  by  first  obtaining  the  base  AC  of  the  right 

angled  triangle  A  0  B,  which  is  (\/7-5*  — 1-6*  =  )  7*34847,  and  then  de- 
ducting this  from  the  length  of  the  connecting-rod,  or  A  c,  and  we 
have  (7-5  -7-34847=)  0-16163  as  the  value  in  feet  of  CD  in  the  en- 
gines of  the  Merrimack. 

From  the  mean  effective  pressure  on  the  piston  as  given  above,  should 
be  deducted  that  which  is  required  to  overcome  the  friction  of  the  pis- 
ton, piston  rods,  crosshead  guides,  and  connecting-rod  bearings ;  and 
as  the  air  pump  pistons  are  connected  directly  with  the  steam  pistons 
by  a  rod  passing  through  two  stuffing  boxes,  there  is  the  friction  of 
the  pump  piston  and  piston  rod,  and  the  direct  pressure  upon  the 
pump  piston.  This  last  was  often  obtained  by  means  of  indicator  dia- 
grams from  the  pumps  themselves,  and  the  usual  average  was  8  per 
cent,  of  the  total  effective  pressure  on  the  steam  piston.  It  amounted, 
therefore,  to  (10*23  x  *08b)  0*8184  lbs.  per  square  inch  of  the  steam 

fasten,  which,  deducted  from  the  total,  leaves  (10-23—0*8184=)  9*41 
bs.,  and  if  we  assume  that  1*41  lbs.  per  square  inch  of  the  steam  pis« 
ton  pressure  will  overcome  the  loaded  friction  of  the  parts  above  enn- 
merated,  we  shall  probably  not  err  much.  This  leaves  8  lbs.  per  square 
inch  transmitted  to  the  crank-pin,  and  to  obtain  the  value  of  p  in  the 
foregoing  formula  the  area  of  the  piston  must  be  multiplied  by  this 
amount.  The  area  of  a  piston  72  inches  diameter  is  4071*5  square 
inches,  therefore  ^=4071*5x8  =  32572  lbs.,  and  as  «  =  8y  we  have 

32572x2x0*15153      ^^^^  ,. 
tt^= 5 -13290  lbs. 

This  is  the  preponderance  which  it  is  necessary  there  should  exist 
at  the  crank-pin  of  the  Merrimack* %  engines,  to  maintain  them  in  a 
perfectly  balanced  state  when  running  in  the  direction  marked  by  the 
arrows  of  the  foregoing  diagram. 

To  determine  now  how  much  counterbalance  there  should  be  for 
running  them  in  the  direction  shown,  it  is  necessary  to  ascertain  hor 
much  preponderance  there  is  at  the  crank-pin  without  anv  balance. 

The  following  are  the  weights  which  tend  to  depress  the  crank-pin 
when  the  piston  is  at  the  end  of  the  stroke. 

Half  of  one  connecting-rod,  complete,  .  .  1950  Iba. 

Halfof  twocranka,        .  .  .  1315  *< 

One  crank-pin,  .  .  •  486  " 

Total,  8750  « 
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The  caanterbalanbe  required^  then^  upon  the  side  of  the  shaft  directly 
opposite  the  cranks,  and  at  the  same  distance  from  its  centre  as  tha 
crank-pin,  is  (8750  -  8290»)  460  lbs. 

Bj  a  similar  process  of  reasoning,  it  may  be  shown  that  if  the  en-* 
gine  is  run  in  a  direction  contrary  to  that  marked  by  the  arrows,  the 
preponderance,  instead  of  being  required  at  the  crank-pin,  must  be 
placed  on  the  opposite  side,  and  that  in  the  case  of  the  engines  of  the 
Merrifnacky  the  counterbalance  would  require  to  be  (3750+  3290a) 
7040  lbs- 
It  so  happens  that  the  position  of  the  two  engines  of  this  yessel  vs 
such  that  while  the  forward  one  runs  in  the  direction  shown  by  the 
arrows  of  the  diagram,  when  the  vessel  is  being  driven  ahead,  the  after 
one  runs  in  the  contrax^  direction. 

The  counterbalance  for  both  engines  is  in  one  piece,  and  is  placed, 
not  only  abaft  the  engines,  but  upon  the  after  part  of  the  loose  coup- 
ling connecting  the  line  of  shafting,  running  out  through  the  stern  to 
the  screw,  with  the  crank  shaft. 

On  account  of  its  great  distance  from  the  forward  engine  it  probably 
had  very  little  influence  upon  it,  and  it  is  worthy  of  remark  in  this 
connection  that  this  engine  always  worked  much  more  smoothly  and 
reeularly  than  the  after  one. 

It  is  quite  the  common  practice  now  to  run  the  engines  of  our  screw 
steamers  in  the  direction  contrary  to  that  shown  by  the  arrows  in  the 
diagram,  because  the  oblique  action  of  the  connecting-rod  upon  the 
croeshead  guides  is  upward  when  running  in  this  direction,  whereas, 
when  running  the  other  way,  this  action  is  downward,  the  friction  in  the 
latter  case  being  the  oblique  force  of  the  rod  plu»  the  weight  at  the 
erosshead,  and  in  the  other  direction  the  friction  is  only  the  difference 
between  these  quantities* 

The  engines  of  the  Merrimack  afford  an  excellent  opportunity  to 
judge  of  the  importance  of  this  subject,  the  oblique  force  of  the  con- 
necting-rod pressing  down  upon  the  forward  crosshead  at  the  same 
time  that  it  lifts  the  after  one,  and  if  the  fears  of  constructing  engineers 
were  well  founded,  the  former  would  heat  and  give  trouble,  while  the 
latter  would  work  to  a  charm.  The  reverse  of  this,  however,  was  the 
ease  in  fact.  It  was  the  forward  crosshead  that  never  gave  trouble, 
-while  the  after  one  required  frequent  attention,  as  it  was  important 
that  there  should  be  as  little  play  in  the  guides  as  possible,  because 
when  a  few  inches  of  the  stroke  had  been  performed,  the  lifting  force 
of  the  connecting-rod  became  sufficient  to  raise  the  crosshead  against 
the  upper  guide,  and  when  it  arrived  at  a  corresponding  distance  from 
the  other  end  of  the  stroke,  it  would  drop  again  to  the  lower  slide, 
and  it  may  easily  be  imagined  that  when  heavy  engines  like  those 
under  consideration  were  making  forty  or  fifty  revolutions  per  minute, 
Uiis  lifting  and  dropping  process  was  not  a  very  gentle  affair.  The 
only  way  m  which  the  blow  could  be  softened  was  to  make  the  dis- 
tance through  which  the  crosshead  rose  and  fell  as  small  as  possible, 
and  sometimes  this  would  be  reduced  a  trifle  too  much,  and  heating 
ensue  as  a  natural  consequence.    Whereas  the  forward  crosshead 
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always  worked  perfectly  smooth  and  never  gave  the  slightest  trouble 
from  heating  or  any  other  cause. 

It  appears  preferable,  therefore,  to  run  the  engines  in  the  direction 
of  the  arrows  for  reasons  entirely  independent  of  any  consideration  of 
the  counter-balance,  and  when  to  this  is  added  the  great  convenience 
of  having  the  engine  balanced  without  the  application  of  any  counterba* 
lance  whatever,  there  should  certainly  be  very  little  hesitation  about  it 

That  to  apply  no  counter-balance  would  be  the  proper  course  to  pur- 
sue, is  evident  from  an  examination  of  the  case  of  the  Merrimack^  which 
we  have  taken  as  an  example,  for  it  would  only  have  required  an  in- 
crease of  steam  pressure  upon  the  piston  of  1^  lbs.  to  have  caused 
the  engines  to  run  in  a  perfectly  balanced  state,  supposing  them  to  be 
run  in  the  direction  of  the  arrows,  and  if  the  pressure  was  still  more 
increased,  there  would  require  to  be  weight  added  to  the  crank-pin 
to  maintain  the  balance  perfect,  but  even  in  engines  carrying  much 
higher  steam  than  those  of  the  Merrimack^  engineers  would  very  pro^ 
perly  hesitate  to  do  this  on  account  of  the  great  irregularity  with  which 
the  engines  would  run  when  reversed* 
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Concluding  Remarks. 

'  The  first  paper  of  this  series  appeared  in  the  May  number,  and  was 
intended  to  point  out  the  avoidable  difference  existing  between  the 
present  practice  of  steam  engineering,  and  that  which,  if  generally 
adopted,  would  result  in  many  and  undoubtable  advantages. 

It  was  intended  also  to  indicate  that  steam  engineers  were  practi- 
cally neglecting  to  appreciate  the  only  true  principles  in  steam  engi- 
Heering,  on  which  all  economy  must  rest,  and  that  with  few  exceptions, 
we  are  literally  wasting  money  and  time  by  allowing  the  manufacture 
of  steam  engines  to  degenerate  into  a  mere  trade. 

.  During  the  past  six  months,  several  instances  have  occurred,  in  which 
the  possibility  of  an  indicated  horse  power  being  obtained  from  the 
Gonsumption  of  2^  lbs.  of  coal,  has  been. more  than  verified,  and  these 
ijastances  have,  in  many  particulars,  confirmed  fully  the  truth  of  all 
we  have  stated  in  reference  to  the  economy  of  steam  power. 

•  Paddle  engines  of  considerable  power  are  now  regularly  working 
with  a  consumption  less  than  2\  lbs.  of  coal  per  hour,  and  this  is  ac- 
complished with  all  the  disadvantages  arising  from  the  use  of  salt  water. 
This  creditable  result  is  due,  solely,  to  an  intelligent  appreciation,  by 
the  designer,  of  those  truthful  principles  we  have  endeavored  to  re« 
commend. 

.  In  another  case  of  recent  improvements  in  steam  power,  by  iin  im- 
proved class  of  boiler,  the  use  of  distilled  water,  conservation  of  heat, 
and  extensive  development  of  the  expansive  principle,  an  indicated, 
horse  power  has  been  realized  by  a  consumption  considerably  less  than 
2  lbs.  of  coal  per  indicated  horse  power  per  hour. 

•Fron  Am  Loai.  Arttnn,  Dae^  UN. 
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In  another  case,  widi  more  limited  expansion  and  pure  water  for 
evaporation,  the  coal  consumption  has  averaged  for  a  considerable 
period  less  than  2}  lbs.  per  indicated  horse  power  per  hour. 

The  above  cases  in  actual  practice,  are  well  authenticated,  but  it  is 
unnecessary  to  remind  the  practical  reader,  that,  in  the  application  of 
steam  power,  many  conditions  have  to  be  fulfilled  besides  that  of  econ- 
omizing fuel ;  cost  of  construction,  simplicity,  safety,  weight,  space, 
durability,  have  all  to  be  separately  considered ;  and  the  greater  the 
change  introduced,  the  longer  the  time  required  to  test  it  before  it  de- 
serves the  confidence  of  the  public. 

To  insure  the  acceptance  of  our  statements,  even  by  those  most  in- 
disposed to  wander  from  the  beaten  track,  in  all  cases  we  have  stated 
less  than  the  truth ;  that  is,  present  defects  have  been  leniently  repre- 
sented, and  the  advantage  that  may  be  obtained  from  attention  to  true 
principles  of  economy,  has  been  underrated. 

It  must  not  be  forgotten  that  the  success  of  improvements,  and  more 
especially  their  general  adoption,  are  greatly  dependent  on  the  modera- 
tion of  the  engineer  who  introduces  them ;  many  a  fair  and  useful 
change  has  been  kept  in  abeyance  for  years,  by  a  want  of  moderation 
and  judgment  in  the  inventor.  Experience  teaches  us  that  it  requires 
more  judgment  to  decide  how  and  when  to  introduce  an' improvement, 
than  it  does  to  decide  on  the  merits  of  the  improvement  itself. 

In  marine  engineering,  safety  and  the  greatest  possible  freedom  from 
risk  must  be  secured,  even,  if  necessary,  at  the  cost  of  economy ;  and 
whoever  introduces  changes  of  a  radical  kind,  incurs  a  heavy  respon- 
sibility, and  may,  by  a  want  of  prudence,  be  a  curse  to  his  patrons  and 
the  profession ;  but  this  somewhat  severe  caution  need  not  disturb  or 
cheek  the  honest  and  earnest  inventor ;  his  success  is  certain,  if  he  is 
moderate  and  progressive. 

There  are  manv  good  practical  engineers  and  mechanics,  but  few 
practical  philosophers — we  polish  the  shell  but  waste  the  kernel.  When 
shall  we  estimate  the  efficiency  of  a  steam  engine  by  the  difierenco  exist- 
ing between  heat  expended  and  heat  utilized  ?  When  shall  we  appro- , 
ciate  the  vitality  and  importance  of  the  true  principles  of  economy, 
as  distinct  from  mechanical  construction  ?  When  shall  we  cease  to 
sacrifice  solid  advantages  to  apathy,  ignorance,  and  trade  pufiery  ? 

In  the  June  number,  the  generation  of  steam  was  considered,  and  we 
trust  our  readers  will  excuse  our  requesting  particular  attention  to  the 
statements  made  on  that  subject. 

Statistics  embracing  a  large  field  of  observation  have  lately  been 
published,  giving  accurate  information  on  the  duty  and  economy  of 
the  Lancashire  engines  and  boilers,  and  we  have  the  satisfaction  of 
knowing  that  these  statistics  have  most  fully  confirmed  our  own  esti- 
mates, a  matter  of  no  slight  importance,  when  it  is  remembered  that 
present  duty  must  form  the  basis  from  which  all  improvements  spring. 

A  steam  engine  is  attractive  to  the  young  steam  engineer,  but  what 
does  he  care  about  the  dirty  black  looking  boiler?  As  a  general  rule 
(comparatively)  he  never  takes  any  interest  in  boiler  construction  until 
he  is  thrown  on  his  own  resources,  when  he  is  compelled  to  do  so  to 
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maintain  his  credit  and  position ;  there  are  now  hundreds  of  engineeers 
holding  important  and  responsible  positions,  in  positive  ignorance  of 
the  laws  that  determine  the  economical  efficiency  of  a  steam  boiler — 
dogmatism  takes  the  place  of  knowledge,  and  we  pick  the  fruit  of  such 
a  state  of  things  in  wholesale  waste. 

Perfect  combustion  is  the  starting  point  in  steam  generation,  and 
thanks  to  the  perseverance  of  some,  earnest  in  their  adherence  to  first 
principles,  there  is  a  prospect  of  great  improvement  in  the  furnace 
arrangements  of  steam  boilers  ;  but  it  is  extraordinary  what  time  it 
takes  to  convince  engineers  that  it  is  impossible  to  obtain  a  sufficient 
supply  of  air  through  the  grate  bars ;  or  that  perfect  combustion  is 
not  attainable  except  at  a  very  high  temperature;  and  that  space  should 
be  given  to  allow  the  air  ana  gases  to  combine. 

The  conversion  of  coal  and  air  into  an  equivalent  of  heat  must  be  the 
first  process — and  then,  as  the  second  process,  that  heat  can  be  applied 
with  full  effect — but  the  custom  is,  by  low  furnaces  and  contracted  com- 
bustion chambers,  to  begin  the  second  process  before  the  first  is  half 
completed,  the  result  being  a  certain  loss. 

With  brick  furnaces  a  much  less  space  for  combination  and  combus- 
tion is  sufficisnt,  as  the  furnace  case  approaches  in  temperature  that 
of  the  furnace  itself;  but  with  furnaces  inside  a  steam  boiler  it  is  quite 
different — the  plates  surrounding  the  fuel  are  always  at  a  low  tempera- 
ture compared  with  that  of  combustion,  and  will,  if  in  too  close  con- 
tact with  the  fuel,  absolutely  prevent  the  necessary  temperature  for 
perfect  combustion  ever  being  attained. 

This  is  so  self-evident  that  the  present  faulty  construction  of  boiler 
furnace  is  quite  unaccountable. 

In  the  boilers  of  the  Cheat  Uattemy  it  is  quite  evident  that  they 
were  designed  in  improved  accordance  with  the  right  principles  of  con- 
struction we  have  alluded  to — the  combustion  space  being  in  excess  of 
the  general  practice. 

In  the  June  and  July  numbers,  we  pointed  out  the  characteristics 
of  the  wasteful  and  economical  generation  of  steam,  and  as  they  are 
more  neglected  than  any  other  connected  with  boiler  construction,  we 
must  yet  add  a  few  more  statements  in  illustration. 

It  must  be  allowed  as  undisputed  that  with  an  average  rate  of  com- 
bustion and  a  given  class  of  boiler,  a  certain  amount  of  heat  absorbing 
surface  must  be  given  to  take  up  the  heat  generated  in  the  furnace, 
minus  what  is  required  for  draft  in  the  uptake — if  this  surface  is  not 

S'ven,  a  certain  amount  of  the  heat  is  transferred  from  the  water  to 
e  chimney. 

Referring  to  the  tables  of  ratios  in  the  June  number,  we  find  expe- 
rience fully  confirms  the  fact  stated  above ;  and  it  will  be  found  with- 
out a  single  exception,  other  points  of  construction  being  similar j  the 
evaporative  duty  obtained  from  a  pound  of  coal  is  always  proportionate 
to  the  ratio  between  the  heating  surface  and  the  rate  of  combustion,  a 
large  ratio  increasing,  and  a  small  ratio  decreasing  that  duty. 

it  is  matter  of  sincere  regret  that  we  have  to  select  as  one  of  the 
most  striking  cases  of  a  neglect  of  the  above  undeviating  principle  of 
economy,  the  boilers  of  the  Chreat  Eastern. 


Steam  Engineering  in  1859.  808 

In  February,  1855,  the  late  Mr.  Brunei  reported  to  the  proprietors 
of  the  great  ship,  that  much  attention  had  been  paid  to  economy  of 
fiiel  in  the  design  of  the  boilers,  and  that,  to  prevent  a  chance  of  error, 
an  experimental  boiler  had  been  made.  After  such  a  report  it  might 
have  been  expected  that  a  maximum  evaporation  would  be  obtained 
from  the  coal. 

At  pages  137  and  138,  are  given  two  experiments  of  evaporative 
duty  in  boilers  of  similar  construction  to  those  in  the  Great  JSastem^ 
except  as  to  the  ratio  of  heating  surface  to  rate  of  combustion,  which 
was,  in  the  first  case,  0*83  to  1,  and  in  the  second,  1*9  to  1.  The  dif- 
ference of  evaporative  duty  in  these  boilers  was  nearly  40  per  cent. 

In  the  boilers  of  the  OrecU  JSaetem  there  are  only  some  20  square 
feet  of  heat  absorbing  surface  to  one  square  foot  of  fire  grate,  and 
with  100  ft.  height  of  chimney,  and  a  high  temperature  in  the  uptake, 
there  is  every  reason  to  believe,  the  furnace,  when  fully  supplied,  would 
consume  at  lea9t  20  lbs.  of  coal  per  square  foot  of  fire  grate,  or  430 
tons  per  day,  and  with  dampers  fully  open,  it  is  difficult  to  believe  that 
less  than  24  or  25  lbs.  of  coal  were  burnt  per  square  foot  of  fire  grate. 
No  practical  man,  who  has  well  considered  the  subject,  can  accept  the 
statement,  that  when  working  the  boilers  at  their  full  steaming  power, 
the  consumption  of  coal  was  only  809  tons  a  day,  or  14  lbs.  per  square 
foot  of  fire  grate. 

It  is  no  matter  of  surprise  that  the  water  jacket  became  a  second 
boiler,  for  it  is  quite  certain,  with  the  deficient  heating  surface  a  high 
wasteful  temperature  in  the  uptake  is  inevitable. 

The  remedy  in  the  case  of  the  QrecU  JBastem  is  to  take  away  at 
least  one-third  of  the  grate  surface,  and  adopt  some  plan  for  preventing 
the  loss  arising  from  condensation  in  the  cylinder — the  result  of  such 
alteration  would  be  a  considerable  decrease  of  the  coal  consumption 
and  a  considerable  increase  in  the  power  of  the  engines  and  the  speed 
of  the  ship. 

In  steam  generation  it  is  simply  a  matter  of  choice  with  the  steam 
engineer  as  to  what  evaporative  duty  (within  certain  limits)  he  obtains 
from  the  fuel — shall  it  be  6,  7,  8,  9, 10,  or  11  lbs.  of  water  evaporated 
by  a  pound  of  coal  ?  Ho  can  obtain  either  result  without  any  radical 
change  in  the  construction  or  form  of  boiler. 

Before  leaving  the  subject  of  steam  generation,  we  must  once  more 
revert  to  the  defective  circulation  of  the  water  in  marine  and  locomo- 
tive boilers.  It  is  somewhat  difficult  to  estimate  the  amount  of  loss 
incurred  by  deficient  circulation,  but  there  is  no  difficulty  in  proving 
that  a  considerable  loss  of  evaporation  is  incurred,  and  also  that  an- 
other certain  evil  results — namely,  premature  destruction  of  the  con- 
ducting metal. 

In  the  August  number,  "  the  application  of  steam  as  a  motive  power  " 
was  considered,  and  the  importance  of  maintaining  the  temperature  of 
the  steam  in  its  passage  to  and  through  the  engme,  and  of  avoiding 
all  premature  condensation,  was  strongly  represented. 

The  economy  to  be  derived  from  the  steam  case  or  jacket  round  the 
cylinder  is  still  disputed,  but  it  is  strange  that  the  bulk  of  the  object- 
ors to  the  jacket  have,  in  no  casCi  made  a  fair  comparison  of  economy 
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by  dynamometer  or  indicator,  with  and  without  the  jacket.  Cornish 
engineers  object  on  account  of  the  piston  packing  being  affected  by 
the  heat  given  out  by  the  jacket.  To  remedy  this,  the  jacket  vas 
removed,  and  '^  they  never  noticed  any  increased  consumption  of  coal." 
Most  scientific  conclusion,  truly ! ! 

In  addition  to  the  cases  already  given  of  economy  derived  from  the 
application  of  steam  jackets,  we  may  add  two  more.  In  each  case  the 
experiments  were  carefully  made  with  and  without  the  jacket.  In  the 
first  case  a  saving  of  27  per  cent,  was  realized  with  the  jacket,  and 
the  water  condensed  in  it  was  less  than  5  per  cent,  of  the  total  quan- 
tity evaporated. 

In  the  second  case  the  saving  was  22  per  cent,  with  the  jacket.  The 
water  condensed  in  it  not  being  ascertained. 

There  are  two  points  worth  consideration  in  estimating  the  economy 
to  be  derived  from  steam  jackets  in  condensing  engines.  The  first  is, 
that  there  is  condensation  only,  and  no  re-evaporation  in  the  jacket  as 
in  the  cylinder.  And  secondly,  that  during  half  of  each  stroke  the 
condensation  in  the  jacket  is  practically  uniform  at  all  rates  of  expan- 
sion. It  must  also  be  borne  in  mind  the  re-evaporation  that  takes 
place  during  the  exhaust  stroke  in  the  cylinder,  not  only  robs  heat 
from  it,  but  requires  increased  duty  from  the  condenser. 

Superheated  steam  with  an  old  boiler  is  often  an  evidence  of  origi- 
nal defective  construction,  but  applied  to  a  well  designed  new  boiler 
it  has  advantages  difficult  to  obtain  in  any  other  way.  Any  plan  by 
which  a  greater  amount  of  useful  effect  can  be  derived  from  the  heat 
generated  in  the  furnace,  is  a  step  in  the  right  direction,  and  time  and 
experience  alone  will  prove  what  effect  the  highly  heated  steam  has 
upon  the  working  valve  and  cylinder  surfaces. 

There  is  a  striking  similarity  in  the  amount  of  economy  derived 
from  the  use  of  steam  jackets  and  that  of  superheated  steam. 

Without  expansion,  40  lbs.  weight  of  steam  will  give  an  indicated 
horse  power ;  with  an  expansion  of  three  times,  or  cut  off  at  one-fourth 
the  stroke,  18  lbs.  weight  of  steam  will  give  an  indicated  horse  power, 
making  no  allowance  for  leakage  or  condensation.  Supposing  steam 
jackets  applied,  and  allowing  one-fifth  for  condensation,  leakage,  &c., 
and  assuming  10  lbs.  of  water  to  be  evaporated  by  one  pound  of  coal, 
and  the  steam  to  be  expanded  three  times,  practically  an  indicated 
horse  power  can  be  obtained  by  the  consumption  of  2^  lbs.  of  coal, 
just  one-half  of  the  present  average  consumption,  and  this  result  can 
be  realized  without  any  great  change  in  engine  or  boiler  construction ; 
and  be  it  remembered  when  this  improvement  has  been  effected,  we 
have  only  began  to  economize.  As  a  commencement,  an  average  of 
2^  lbs.  of  coal  to  the  indicated  horse  power  will  be  acceptable,  and 
when  that  is  accomplished,  we  shall  find  many  pioneers  doing  the  same 
duty  with  one  pound. 

As  the  indicator  does  not  give  us  the  power  absorbed  in  friction,  in 
and  beyond  the  machine,  it  is  impossible  to  use  it  in  comparing  the 
efficiency  of  two  engines  of  a  different  class ;  for  instance,  a  compound 
or  Woolf  engine  having  the  same  indicated  power  and  consumption  of 
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Goal  as  a  single  cylinder  engine,  would  necessarily  be  the  least  efficient 
of  the  two  from  the  increased  friction. 

The  indicated  power  of  the  ^^Great  JEastem^s'*  engines  has  been 
published  as  7600  when  working  full  power,  and  consuming  300  tons 
of  coal  per  day ;  this  gires  3|  lbs.  of  coal  per  indicated  horse  power 
per  hour ;  but  for  reasons  we  have  given  as  to  the  evaporative  duty 
of  the  boilers,  and  from  the  limited  expansion  employed,  it  is  to  be 
feared  that  at  least  4|  or  5  lbs.  are  required  per  indicated  horse  power 
per  hour ;  a  most  unsatisfactory  result. 

In  some  experiments  with  engines  and  boilers  similar  in  proportion 
to  those  in  the  "  Great  JEaeternj"  4f  lbs.  of  coal  were  consumed  per 
indicated  horse  power  per  hour,  working  under  favorable  circum- 
stances ;  and  from  the  class  of  engines  adopted  for  the  screw,  a  less 
favorable  result  even  than  that  referred  to,  must  be  expected  from  them. 

It  may  be  taken  for  granted  that  if  there  had  been  sufficient  boiler 
power  in  the  ^^ Great  Eastern'*  to  indicate  the  anticipated  10,000 
actual  horse  power,  at  least  500  tons  of  coal  would  have  been  con- 
sumed per  day. 

Notwithstanding  the  adoption,  by  an  eminent  firm,  of  trunk  engines 
for  screw  propulsion,  as  simple  and  compact  in  a  mechanical  point 
of  view,  they  are,  by  their  very  construction  and  the  cooling  surface 
exposed,  inadmissible  as  economical  engines ;  and  when  we  practically 
recognise  the  truth,  that  economy  of  fuel  is  the  great  desideratum, 
this  description  of  engine  will  be  as  neglected  as  it  deserves  to  be.  For 
naval  purposes,  horizontal  engines  with  double  piston  rods  are  almost 
equally  compact  with  the  trunk,  and  can  be  worked  with  very  much 
less  waste  of  fueL 

Reformation  always  springs  from  the  people ;  as  in  politics  and  re- 
ligion, so  in  science,  those  high  in  professional  position  are  too  often 
only  the  remote  followers,  and  not,  nay  never,  the  pioneers,  or  even 
the  encouragers  of  improvements. 

To  which  of  our  great  engineering  firms  is  steam  engineering  in- 
debted  for  a  due  attention  to  economical  principles  of  construction  ? 
Do  they  not  in  daily  practice  ignore  the  existence  of  power  in  heat  ? 

Strange,  but  most  true  is  it,  that  the  highest  price  is  often  given 
for  steam  machinery,  in  the  arrangement  of  which  there  has  been  the 
least  attention  paid  to  economical  efficiency. 

We  are  loth  to  believe  that  the  value  of  a  steam  engine  is  to  be  regu- 
lated solely  by  the  excellence  of  its  mechanism  and  workmanship. 

It  is  quite  certain  that  our  government,  through  its  engineering  offi- 
cials, has  been  instrumental,  to  an  alarming  extent,  in  repressing  im- 
provement, and  encouraging  the  ^'  let  alone ''  system  in  the  steam  ma- 
chinery of  the  navy. 

A  few  fortunate  inventors,  by  (to  them)  an  age  of  perseverance  and 
a  determination  not  to  be  discouraged  by  any  amount  of  official  igno- 
rance and  red  tapeism,  have  succeeded  in  obtaining  a  fair  trial  of  their 
inventions ;  but  most  men  who  have  matured  improvements,  will  not 
aubject  themselves  to  the  uncertainty  of  governmental  patronage. 

For  instance,  if  an  engineer  succeeds  in  reducing  the  present  con- 
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snmption  of  fuel  by  some  well  proved  improveinents  on  boilers  or  en- 
gines, he  dare  not  submit  his  plans  to  the  Admiralty,  because  he  knows 
too  well  the  jury  will  have  to  give  the  verdict;  and  if  the  great  con- 
tracting firms  who  supply  Government  with  marine  engines  of  the  old 
wasteful  type,  should  disapprove  his  new  plans,  where  is  there  a  court 
of  appeal  ?  He  is  forewarned  by  the  experience  of  others,  that  the 
chances  are  one  hundred  to  one  against  him. 

Better  days  may,  and  they  assuredly  will,  come,  when  all  who  are 
competent  will  be  allowed  to  compete  for  Government  orders,  and  at 
the  present  moment  the  list  of  privileged  firms  is  being  wisely  extended. 

It  would  be  diflBcult  to  estimate  the  advantage  to  the  country  of 
offering  a  premium  for  the  best  arrnngement  of  steam  machinery  for 
the  gunboats ;  they  are  used  in  a  service  that  requires  them  to  have 
the  following  qualifications :  Firsts  to  be  easily  concealed  from  the 
sight  or  hearing  of  the  enemy ;  Secondly,  to  go  the  greatest  distance 
with  the  least  weight  of  fuel ;  Thirdly,  to  require  a  minimum  amount 
of  repair ;  and,  Fourthly,  to  be  able  to  raise  steam  at  the  Bhortest  no- 
tice :  these  are  the  requirements  of  the  service  they  are  built  for.  How 
are  they  fulfilled  ? 

1.  They  have  a  puff  blast  in  the  chimney  to  attract  the  Bight  and 
hearing  of  the  enemy. 

2.  They  are  wasteful  on  fuel  and  go  the  least  possible  distance  with 
a  maximum  consumption. 

8.  They  require  more  decided,  extensive,  and  constant  repair  than 
any  other  class  of  machinery  in  Her  Majesty's  Steam  Navy,  and 

4.  From  two  to  three  hours  are  required  to  raise  the  steam. 

Never  surely,  was  there  a  more  striking  instance  of  success  in  try- 
ing "  how  not  to  do  it." 

There  is  no  difficulty  whatever  by  simple  and  inexpensive  alteration 
in  the  gunboat  boilers  and  engines,  in  getting  rid  of  the  steam  blast 
in  the  chimney ;  reducing  the  consumption  of  fuel  one-half,  to  accom- 
plish the  same  distance  as  before,  or  in  other  words  to  propel  the  boats 
twice  the  distance  for  the  same  amount  of  fuel ;  supplying  the  boilers 
with  pure  water,  thus  avoiding  the  heavy  repairs  rendered  necessary 
by  the  use  of  salt  water  in  small  boilers  that  cannot  be  cleaned ;  and 
lastly,  raising  the  steam  in  one-fourth  the  time  required  at  present. 

To  those  entering  the  field  of  steam  engineering,  we  would  say,  de- 
spise no  man's  opinion  or  experience — hear  all  you  can,  but  be  care- 
ful what  you  retain  for  use — those  engineers  who  have  been  noted  for 
their  disrespect  and  contempt  for  the  opinions  of  others,  are  always 
those  who  have  much  the  greatest  blunders  in  their  own  practice. 

Successful  engineering  consists  greatly  in  a  wise  selection  from  an 
extensive  experience,  and  not  from  that  alone  of  one  individual,  which 
is  necessarily  partial  and  limited. 

In  the  design  and  construction  of  steam  engines,  the  manufacturer 
is  seldom  in  a  position  to  keep  pace  with  the  requirements  of  the  users 
of  steam  power,  and  in  proposing  changes  of  construction,  tendins  to 
economize,  he  has  some  difficulty  in  obtaining  compensation  for  addi- 
tional cost  in  increasing  the  duty  realized  from  a  given  amount  of  fuel. 

If  in  the  construction  of  railways  it  was  found  necessary  to  introduce 
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a  professional  man  between  the  proprietor  and  the  contractor,  it  is 
still  more  necessary  in  the  construction  of  steam  machinery,  if  it  is 
wished  to  have  that  machinery  designed  on  the  best  principles. 

At  the  same  time,  however,  we  fear  steam  engineers  of  the  ability 
and  judgment  necessary  to  take  this  middle  position,  are  very  difficult 
to  be  found,  and  too  often  the  duties  are  undertaken  by  incompetent 
and  inexperienced  men,  who  by  their  blunders  create  a  prejudice  against 
a  division  of  labor  that  benefits  both  the  user  and  the  manufacturer  of 
steam  machinery. 

The  wide,  and  we  may  add,  the  opening  field  of  steam  engineering 
is  full  of  promise,  indeed  there  is  no  branch  of  engineering  to  be  com- 
pared with  it  as  regards  a  certainty  of  radical  and  extensive  improve- 
ment. 

In  marine  engineering,  alone,  a  lifetime  is  required  to  make  but 
limited  progress,  and  the  influence  of  that  progress  will  be  felt  through- 
out the  whole  world. 

Finally,  we  must  express  the  hope  that  these  papers  will  not  be  en- 
tirely fruitless,  but  that  some  of  our  readers  will,  by  their  perusal,  be 
induced  to  assist  in  the  great  and  important  work  of  steam  reforma- 
tion. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


What  should  Mechanical  Workmen  he  Taught f*^ 

On  Saturday  afternoon,  the  4th  of  June,  a  lecture  on  this  subject 
was  delivered,  at  the  South  Kensington  Museum,  by  Mr.  J.  Scott 
Russell,  F.R.S.  The  following  abstract  of  it  is  principally  taken  from 
the  report  in  the  Builder: 

The  lecturer  commenced  by  observing  that  he  had  the  honor  of  ap- 
pearing before  them  in  a  somewhat  unusual  capacity,  in  consequence 
of  a  conversation  which  had  taken  place  not  long  ago  between  one  of 
that  great  establishment  and  himself  on  the  subject  of  the  education 
of  the  class  of  workmen  to  whom  he  (Mr.  Russell)  belonged.  Mr.  Cole 
had  shown  him  some  papers  which  he  had  prepared  for  the  purpose  of 
examining  workmen  as  to  the  progress  which  they  had  made  in  the 
kind  of  education  generally  provided  for  them ;  and  expressed  to  him 
what  he  (Mr.  Russell)  now  expressed,  that  the  education  provided  in 
this  country  for  workmen  was  not  that  which  was  very  directly  calcu- 
lated to  render  them  good  workmen.  He  did  not  mean  to  infer  that 
education  did  not  make  us  all  the  better  and  wiser, — ^at  all  events  it 
put  into  our  hands  the  means  of  acquiring  knowledge,  and  therefore 
reading,  writing,  drawing,  and  accounting,  were  good  for  the  skilled 
workmen,  and  for  every  body  else.  It  did  not,  however,  consort  with 
his  experience  that  the  best  reader  and  the  best  writer  were  always 
the  most  skilled  workmen ;  on  the  contrary,  the  best  man  he  ever 
knew  could  neither  read,  write,  nor  account,  and  yet  he  was  a  very 
admirable  workman.  As  a  large  employer  of  skilled  labor,  he  now 
asked  whether  there  was  any  description  of  education  which,  in  their 

•  From  Uie  Joanud  of  the  8cci<^tJ  of  Arts,  No.  344. 
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opinion,  would  tend  greatly  to  the  increase  of  the  skilly  dexterity, 
ability,  and  success,  of  the  practical  working  mechanic.  He  main- 
tained that  there  was,  but  that  the  mechanic  did  not  get  it.  It  was 
extremely  difficult  to  give,  but  if  the  rising  teachers  of  the  next  gene- 
ration— if  the  institution  in  which  they  were  then  met — if  the  Go?ern- 
ment — really  and  earnestly  cared  about  the  mechanic,  and  wished  to 
make  him  a  good  and  skilled  workman,  and  wished  to  keep  the  next 
generation  of  workmen  where  English  workmen  had  ever  been — ^name- 
ly, at  the  head  of  the  workmen  of  Europe — he  would  show  what  it  was 
their  duty  to  do,  and  what  ought  to  be  done.  It  was,  no  doubt,  diffi- 
cult to  accomplish ;  but,  if  they  all  pulled  together,  it  could  be  done. 
It  would  want  a  good  deal  of  money,  large  and  wise  views,  and  great 
energy  and  self-denial.  Having  said  thus  much  of  the  difficulties  of 
the  undertaking,  he  would  recommend  them  not  to  be  disheartened, 
as,  if  a  little  seed  were  sown,  a  little  agitation  commenced,  and  a  little 
ventilation  given  to  the  matter,  the  Government  might  be  induced  to 
do  all  that  ought  to  be  done.  The  matter,  moreover,  was  a  serious 
one,  because  the  Governments  of  other  countries  were  doing  a  great 
deal  for  the  education  of  their  practical  mechanics,  which  we,  as  a  na- 
tion, were  not  doing.  He  himself  was  obliged  to  get  his  very  best 
draftsmen  and  mechanics  from  foreign  countries.  He  had  men  in  his 
employment  from  Prussia,  Germany,  and  Holland ;  and  he  was  bound 
to  say,  that,  as  far  as  preliminary  education  was  concerned,  although 
the  workmen  of  foreign  countries  had  not  the  skill  obtained  by  the 
British  workmen  from  practical  experience,  their  scientific  knowledge 
was  greater,  and  that  knowledge  was  telling  so  rapidly  on  the  present 
generation  of  workmen,  that  we  were  now  equalled  (he  would  not  say 
excelled)  by  the  workmen  of  many  countries  upon  whom  we  were  in- 
clined to  look  down  a  few  years  ago.  He  hoped  they  would  clearly 
understand  that  he  did  not  say  anything  against  the  education  now 
given.  On  the  contrary,  he  would  say,  "  Continue  to  teach  drawing, 
reading,  writing,  and  accounting,  in  the  best  manner  you  can ;  bat  if 
you  have  a  class  of  young  workmen  coming  forward  to  learn,  think 
how  you  can  turn  the  little  time  they  can  afford  to  give  to  the  best  ad- 
vantage, 80  that  you  may  raise  them  higher  in  the  social  scale  and 
make  them  better  workmen."  In  order  to  do  this,  it  would  be  neces- 
sary to  give  them  a  higher  class  of  education  than  they  were  ever 
taught  before.  They  had  already  been  taught  arithmetic,  and  they 
could  answer  such  questions  as,  ^*  How  many  yards  of  ribbon  at  3^. 
can  be  bought  for  30s.?  '*  Now  this  was  all  very  right  and  proper  for 
shopmen  and  shopwomen,  but  would  not  do  for  mechanics.  They  were 
also  taught  geometry.  They  were  taught  the  16th,  17th,  18th,  and 
19th  propositions  of  Euclid,  but  that  description  of  knowledge  was 
not  of  the  slightest  use  to  his  workmen,  or  to  any  body  else.  They 
were  also  taugnt  mechanics  and  the  law  of  the  lever.  That  was  right; 
bat  then  mechanics  and  the  law  of  the  lever  were  not  ordinarily  taught 
in  books  in  such  a  way  as  to  be  of  practical  use  to  the  British  work- 
man. We  did  not  so  far  enough ;  but  the  pupil  teachers  whom  he  ad- 
dressed were  not  to  nlame.    The  persons  to  blame  were  their  teachers. 
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Two  years  was,  perhaps,  all  the  time  that  could  be  devoted  to  educa- 
tion, and  six  months  were  often  devoted  to  as  many  books  of  Euclid, 
which  were  wasted  for  all  practical  purposes,  unless,  indeed,  the  stu- 
dent intended  to  become  a  professor.     He  would  advise  them  to  skip 
over  the  beginning,  and  devote  the  least  possible  time  to  Euclid — ^in 
fact,  he  would  advise  them  to  do  a  very  heterodox  thing — to  cut  oiT 
all  the  propositions  but  the  useful  ones.  They  might  naturally  exclaim : 
"Then  how  little  will  be  left."     Very  little,  he  admitted — but  plane 
trigonometry  would  be  left.     Suppose,  for  instance,  a  man  had  but 
six  months  in  which  to  learn.     Six  weeks  might,  in  that  case,  be  given 
to  Euclid,  and  then  trigonometry  might  be  commenced,  solid  geometry 
might  next  follow,  and  that  constituted  the  whole  education  of  the 
workman.    But  that  was  precisely  what  he  did  not  get  in  the  present 
day.    He  would  also  teach,  in  the  six  months,  conic  sections,  and 
afterwards  the  nature  of  curves,  within  the  first,  second,  third,  and 
fourth  degrees.     He  was  aware  he  might  be  met  by  the  exclamation — 
''  Oh !  but  we  shall  be  teaching  them  more  than  we  ourselves  under- 
stand :"  but  to  this  he  would  answer — ^*  That  is  the  fault  of  your  edu- 
cation."    Sir  Isaac  Newton  discovered  no  less  than  ISO  curves,  and 
nine-tenths  of  them  would  be  of  great  use  to  the  mechanic,  if  he  had 
them  in  two  places — ^in  his  head  and  at  his  fingers  ends.     Having  now 
got  to  teaching  something  which  they  did  not  know,  and  had  not  learn- 
ed, the  next  thing  they  wanted  was  the  assistance  of  the  Oovernment. 
Decent  elementary  text  books  were  wanted  for  the  higher  departments 
in  mechanics,  but  there  were  many  able  men  versed  in  the  sciences ; 
and  what  he  wanted  the  Department  of  Science  and  Art  and  the  Gov- 
ernment to  do,  was,  to  ask  the  four  cleverest  men  in  England  to 
write,  in  the  fewest  possible  English  words,  all  that  they  knew,  (not 
all  that  they  had  read,)  or  in  fact  so  much  of  their  brains  as  they  car- 
ried about  with  them.     If  Government  would  but  pay  handsomely  for 
these  books,  a  set  of  treatises  might  be  collected,  such  as  the  world 
never  saw  before,  and  such  as  would  be  sufficient  to  teach  any  mechanic 
his  business.     They  might,  it  was  true,  say,  '*  But  we  do  not  know 
where  to  get  these  clever  men."    But  he  knew  where  they  were  to  be 
got.     There  were  three  of  the  four  present  at  that  moment ;  and  if 
the  Government  would  but  give  them  a  thousand  pounds  a-piece  for 
writing  the  books,  ho  was  sure  they  would  write  them.     What  he  said 
about  geometry  was  true  as  to  mathematics.     Thirteen  yards  and  a 
half  at  S^d.  was  not  what  was  wanted.     Of  far  more  importance  to 
the  working  man  was  the  comprehension  of  the  laws  and  relations  of 
numbers,  so  as  to  enable  the  working  man  to  think  in  figures  about 
the  immediate  business  before  him.     Having  explained  the  manner 
in  which  mechanics  might  make  reduced  or  enlarged  models,  and  the 
relations  and  practical  properties  of  numbers,  the  lecturer  illustrated 
the  value  of  a  knowledge  on  these  points  by  an  anecdote.     He  remem- 
bered an  instance  in  which  a  respectable  working  man  sent  in  a  tender 
for  jC12,500  for  a  very  large  piece  of  work.     The  tender  appeared  to 
be  low,  and  he  obtained  the  order,  and  had  got  on  some  way  with  the 
work  when  he  found  he  had  made  a  trifling  omission — he  had  forgot 
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to  multiply  by  two.     His  figures  were  all  right,  bat  in  one  place  be 
forgot  his  multiplication,  and  his  whole  calculations  were  wrong.    He 
was  of  the  opinion  that  geometry  ought  to  be  taught  by  a  large  and 
comprehensiye  system,     rrofessor  Airy  had  written  the  best  and  the 
clearest  treatise  the  world  ever  saw  upon  weight  or  gravitation.    It 
was  published  in  the  Penny  Oyclopcediay  and  he  recommended  every 
working  man  to  read  it ;  for  although  the  subject  might  appear  to  be 
a  dry  one,  he  would  assure  them  it  was  most  fascinating.     Eilaw's 
Mathematical  Treatise  was  also  a  succinct  and  admirable  work,  which 
would  be  found  of  the  utmost  practical  utility  to  the  working  mechanic. 
The  first  and  most  important  doctrine  to  remember  in  mathematics, 
was,  that  shape  is  not  size  and  size  is  not  shape.     This  might  appear 
to  be  an  axiom,  and  he  thought  it  was  as  good  as  any  in  Euclid.    The 
doctrine  of  similar  triangles  was  a  fundamental  principle  entitled  to 
the  dignity  of  an  axiom :  it  was  that,  without  regard  to  shape  and 
size,  any  number  of  triangles  might  be  made  all  of  the  same  shape 
and  not  of  the  same  size.     Mr.  Russell  having  illustrated  this  princi- 
ple by  drawings  on  the  board,  continued  to  say  that,  with  respect  to 
solid  geometry,  the  two  great  duties  in  a  workman's  life  were  conver- 
sion of  materials  and  adaptation  to  strength.     A  mason  who  used  up 
a  wrong  stone,  or  a  carpenter  who  selected  a  wrong  plank,  or  piece  of 
timber,  showed  that  he  was  ignorant  of  one  of  the  most  useful  portions 
of  his  art  or  calling.    Now  nothing  would  teach  conversion  of  mate- 
rials like  solid  geometry ;  it  was,  in  fact,  the  daily  business  of  the 
workman.     It  had  been  said  that  every  block  of  marble  cut  from  the 
quarry  contained  a  beautiful  statue,  but  the  art  was  how  to  get  it  out 
of  it.     This  was  very  true ;  for  what  workmen  wanted  to  know  was 
every  shape,  and  how  to  get  out  another  shape.     The  workman  who 
took  from  a  heap  a  block  of  stone  or  piece  of  timber  that  cost  his  mas- 
ter 50s.,  when  a  piece  could  be  got  answering  quite  as  well  which 
cost  25s.,  inflicted  a  loss  upon  his  employer  perhaps  equal  to  a  week^s 
wages.     Hence  the  necessity  of  acquiring  a  knowledge  of  solid  geome- 
try.   But  if  there  were  beauty  in  the  quantity  of  numbers,  and  in 
regular  geometrical  figures,  there  was  infinitely  more  beauty  in  curves. 
It  was  Uie  duty  of  many  mechanics,  especially  of  those  engaged  in 
ship  building,  to  make  curved  lines.     To  him  it  had  always  been  an 
interesting  subject  to  learn  how  curves  grew.     He  was  aware  that  be 
might  be  told  that  the  higher  curves  were  never  taught,  but  his  answer 
was,  that  they  might  easily  be  taught,  and  that  they  were  very  easy 
of  comprehension.     In  order  to  effect  this,  somebody  who  understood 
the  subject,  would  have  to  be  prevailed  upon,  not  to  write  a  book,  but 
to  put  down  in  the  shortest  and  plainest  language  what  he  knew  of 
curves.   This  would  be  a  treatise  which  the  workman  could  understand, 
and  would  be  well  worth  the  thousand  pounds  which  he  hoped  the 
Government  would  be  prevailed  upon  to  give  to  one  of  the  four  clever 
men  to  write.     The  lecturer  then  explained,  with  the  aid  of  the  board, 
the  various  mathematical  figures  known  as  conic  sections,  parabola, 
ellipse,  hyperbola,  and  the  movement  of  the  comets.     These,  be  con- 
tended, might  be  learned  so  as  to  make  the  workman  master  of  the 
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principle  vithin  six  moDths.  The  subjeot  of  the  education  of  the 
workman  was  one  which  he  had  very  much  at  heart.  He  did  not 
know  how  it  was  to  be  given,  bnt  as  the  pupil  teachers  were  present 
as  an  Institution  which  took  charge  of  the  mechanic,  and  a  Grovern- 
ment  which  was  anxious  for  the  spread  of  education,  he  would  urgently 
beg  of  them  to  take  counsel  with  half-a-dozen  of  the  best  mathema- 
ticians of  the  day,  and  arrange  with  theni  to  write  short  treatises, 
which  could  be  circulated  at  a  cheap  rate,  and  which  could  be  taught 
in  our  elementary  schools.  He  also  thought  that  there  ought  to  be 
a  large  quantity  of  apparatus^ — a  sort  of  inventory  of  education-^of 
every  conceivable  shape  and  object.  In  addition  to  these  models,  he 
would  have  the  school-room  hung  round,  not  with  pictures  of  animals, 
but  with  solid  bodies,  which  could  be  explained  and  drawn.  He  would, 
in  fact,  impart  any  kind  of  practical  rather  than  book  knowledge.  If 
drawings  merely  were  used  instead  of  models,  he  did  not  think  the 
student  could  imbibe  so  correct  a  notion  of  the  object  to  be  produced 
or  delineated.  There  wa^  a  mode  of  studying  forms  called  la  theorie 
de  dheloppementy  but  the  plain  English  meant  nothing  more  than  mak- 
ing flat  surfaces  into  round  and  angular  forms  (as  models  now  made 
from  sheets  of  paper,  which  was  a  most  valuable  mode  of  studying 
forms).  If  this  description  of  education  could  be  given,  he  would  take 
the  pupils  educated  in  that  department  and  give  them  three  guineas  a 
week.  He  might  afterwards  raise  them  to  foremen  with  salaries  of 
£500  a  year,  and  that  would  be  far  better  than  remaining  all  their 
lives  at  the  bench,  earning  80s.  a  week.  Machinery  could  now  be 
obtained  to  do  all  the  unintellectual  drudgery  of  mechanism.  He 
was  not  opposed  to  machinery  and  had  no  apprehension  that  it  would 
supersede  skilled  intellectual  handicraft.  He  would  employ  machinery 
to  do  all  the  drudgery  that  degraded  the  workman  into  a  beast  of  bur- 
den. He  would  give  him  higher  views  of  mathematics ;  he  would 
show  him  that  he  was  an  intellectual,  thinking  being,  with  a  soul  for 
hieh  and  immortal  things. 

Mr.  Russell  concluded  by  expressing  a  hope  that  Government  would 
seriously  undertake  the  education  of  tho  working  man,  so  as  to  enable 
us  to  maintain  our  superiority  among  the  civilized  nations  of  the  world. 


On  the  Teneile  and  Compreeeive  Strength  of  various  hinds  of  GHass.* 

At  a  recent  meeting  of  the  Royal  Society  a  communication  was  read 
*'0n  the  Resistance  of  Glass  Globes  and  Cylinders  to  collapse  from 
external  pressure,  and  on  the  Tensile  and  Compressive  Strength  of 
various  kinds  of  Glass,"  by  William  Fairbairn  and  T.  Tate. 

The  researches  contained  in  this  paper  are  in  continuance  of  those 
upon  the  Resistance  of  Wrought  Iron  Tubes  to  collapse,  which  have 
been  published  in  the  ^^  Philosophical  Transactions"  for  1858.  The 
results  arrived  at  in  these  experiments  were  so  important  as  to  suggest 
further  inquiry  under  the  same  conditions  of  rupture  with  other  mate- 
rials ;  and  glass  was  selected,  not  only  as  differing  widely  in  its  physical 
properties  from  wrought  iron,  and  hence,  well  fitted  to  extend  our 
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knowledge  of  the  laws  of  collapse,  bat  becanse  our  acquaintance  with 
its  strength  in  the  various  forms  in  which  it  is  employed  in  the  arts 
and  in  scientific  research  is  very  limited.  To  arrive  at  satisfactory 
conclusions,  the  experiments  on  this  material  were  extended  so  as  to 
embrace  the  direct  tenacity,  the  resistance  to  compression^  and  the 
resistance  to  bursting,  as  well  as  the  resistance  to  collapse. 
The  glass  experimented  upon  was  of  three  kinds : — 

SpeeiSc  grATitj. 
Best  Flint  Glass,  .  •  .  3-0783 

Common  tireen  Glass,  .  .  .  2*6284 

Extra  White  Crown  Glass,  .  .  2*4504 

Tenacity  of  Glass. — For  reasons  detailed  by  the  authors,  the  ex- 
periments upon  the  direct  tenacity  of  glass  made  by  tearing  specimens 
asunder  are  less  satisfactory  than  those  in  the  rest  of  the  paper ;  and 
it  is  argued  that  more  reliance  is  to  be  placed  upon  the  tenacity  de- 
duced from  the  experiments  on  the  resistance  of  globes  to  bursting  in 
which  water-pressure  was  employed,  than  upon  the  tenacity  obtained 
directly  by  tearing  specimens  asunder.  The  results  obtained  by  the 
latter  method  give  the  following  mean  results : — 

Tenacity  per  square  inch  io  poands. 
Flint  glass,  .  .  •  2413 

Green  Glass,      .  •  •  .        8896 

Crown  Glass,  .  •  .  8846 

Mesistance  of  Glass  to  Orushing, — The  experiments  in  this  section 
were  made  upon  small  cylinders  and  cubes  of  glass  crushed  between  pa> 
rallel  steel  surfaces  by  means  of  a  lever.  The  cylinders  were  cut  of  the 
required  length  from  rods  drawn  to  the  required  diameter,  when  molten, 
and  then  annealed,  in  this  way  retaining  the  exterior  and  first  cooled 
skin  of  glass.  The  cubes  were  cut  from  much  larger  portions,  and  were 
in  consequence  probably  in  a  less  perfect  condition  as  regards  anneal- 
ing. Hence,  as  might  have  been  anticipated,  the  results  upon  the  two 
classes  of  specimens,  although  consistent  in  each  case,  cUffer  widely 
from  one  another. 

The  mean  compressive  resistance  of  the  cylinders,  varying  in  height 
from  1  to  2  inches,  and  about  -75  inch  in  diameter,  is  given  in  the 
following  table : — 


Deecription  of  Glass. 


Flint  Glass»     . 


Green  Glan» 


Crown  Glass,  .      < 


Height 

of 

Cylinder 

in 
Inches. 


1-0 

1-5 
20 


10 
1-5 
20 


1-0 
1-6 


Mean  Crashing  Weight|M< 
per  square  inch* 


In  Pounds. 


29,168 
20,775 
82,803 


22,683 
35,029 
38,105 


33,181 
88,826 


In  Tons. 


13*021 

9-374 

14-644 


10-081 
15-628 
10-971 


10*348 
17*332 


ean  Crashing  Weight 
per  s^are  iBch. 


In  Pounds. 


\ 


37^88 


\ 


81,876 


} 


31,003 


In  Tons. 


1^813 


14*227 


13,840 


The  spedmens  were  crushed  almost  to  powder  by  the  violence  of  the 
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eoncaasion ;  It  appeared,  however,  that  the  fractare  occurred  in  rerti* 
cal  planes,  splitting  up  the  specimen  in  all  directions.  Cracks  were 
noticed  to  form  some  time  before  the  specimen  finally  gave  way;  then 
these  rapidly  increased  in  number,  splitting  the  glass  into  innumerable 
prisms,  which  finally  bent  or  broke,  and  the  specimen  was  destroyed. 
The  following  table  gives  the  results  of  the  experiments  upon  the 
cut  cubes  of  glass : — 


Mean  Resistance  to  Crashing. 

In  Pounds. 

In  Tons. 

Flint  Glus, 
Green  GUu,    . 
Crown  Glass, 

13,130 
20.206 
21,867 

6861 
9-010 
9-762 

Hence,  comparing  the  results  on  cylinders  with  those  on  cubes,  we 
find  a  mean  superiority  in  the  former  case  in  the  ratio  of  1*6  :  1,  due 
to  the  more  perfect  annealing  of  the  glass. 


Atrometry.    Translated  from  the  Hydraulics  of  D^Aubuisson  de 

Voisins.    By  J.  Bennett. 

(Continaed  from  page  241.) 
THIRD   SBCTION. 

We  come  now  to  the  consideration  of  the  force  and  the  use  of  air 
as  a  motor ;  of  its  force,  insomuch  as  it  communicates  motion  by  its 
impulse,  or  destroys  it  by  its  resistance ;  of  its  use,  in  that  it  gives  mo- 
tion to  windmills  (vessels  coming  under  the  special  domain  of  the  nau- 
tical art). 

Chapter  I. — I%e  Shock  and  Meaietanee  of  Air, 

All  authors  have  regarded  as  identical  the  effects  of  the  shock  of 
air,  and  those  of  its  resistance.  If  they  differ  at  all,  it  can  only  be 
by  a  very  small  quantity,  and  in  their  constant  co-efficient ;  for  other- 
wise, they  follow  the  same  laws,  and  we  proceed  to  discuss  them  under 
the  common  name  of  resistance. 

545.  Mode  of  establishing  the  Resistances. — The  experiments  and 
observations  of  Borda  and  of  Hutton,  have  led  to  satisfactory  results 
upon  this  matter ;  I  give  the  substance  of  them,  and  refer  for  the  de- 
velopments and  details  to  the  works  of  these  two  authors."*" 

I  first  give  an  idea  of  the  contrivance  used  by  them. 

Imagine  a  movable  cylinder  upon  two  small  pivots  traversed  per- 
pendicularly to  its  axis  by  a  rod,  whose  two  halves  make  equal  arms. 
At  their  extremity  is  fixed  the  body  whose  resistance  is  to  be  proved ; 
and  around  the  cylinder  is  wound  a  cord  having  different  weights  sus- 
pended at  its  end. 

In  operating,  the  weight  is  allowed  to  descend,  and  impresses  upon 
the  machine  a  motion  of  rotation  which  soon  becomes  uniform.    This 


*  KrperieneeM  awr  la  tuiatane*  dujluidtit  par  Borda.    Memoint  tU  PJendtmU  dts  Setenea,  1763. 
DfUrminntion  of  tki  resittanee  qfair:  36M  oj  the  McuJumatical  tracts,  and  phdosopkieal  »ubj€et$,  ^e^  by 
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weight  measures  the  resistance  experienced  by  the  body  and  the  two 
arms  :  the  latter  found  by  a  previous  trial  being  deducted  from  the 
ifhole,  gives  that  of  the  body.  The  velocity  is  known  from  the  num« 
ber  of  revolutions  made  by  the  machine  in  a  given  time. 

546.  LawB  of  ResUtance. — The  velocities  of  bodies  moving  in  air 
are  distinguished  into  small  and  great.  The  first  do  not  exceed  33  ft.; 
the  second,  such  as  cannon  balls  and  other  projectiles,  have  been  ob- 
served by  Hutton  from  828  ft.  to  2000  ft. 

At  common  velocities,  the  resistance  is  sensibly  proportional  to  the 
square  of  the  velocity.  Thus,  Borda,  having  fixed  to  his  small  mill 
square  plates  of  *1259  sq.  ft.,  and  having  moved  them  with  velocities 
from  6'7  ft.  up  to  29  ft.,  found  that  the  resistances  and  the  squares  of 
velocities  followed  the  same  ratio,  as  mav  be  seen  below.  Other  ex- 
periments upon  plates  of  '279  sq.  ft.  and  6*34  sq.  ft.,  have  given  the 
same  equality. 


Ratios 

of  RetistanceB. 

._                      ^ 
of  Squares  of  Velocities. 

1-00 

0-60 

0-26 

0-126 

0062 

1-000 
0-499 
0-247 
0-124 
0062 

At  great  velocities,  the  expression  of  the  ratio  between  the  resist- 
ance and  the  velocity  is  more  complicated.  Observation  caused  Hut- 
ton  to  express  it  by  three  terms :  in  one,  the  velocity  is  of  the  second 
power,  in  the  second  it  is  of  the  first  power,  and  the  third  is  constant. 
Designating  by  v  the  velocity  of  a  ball,  by  d  its  diameter,  the  resist- 
ance is  expressed  by  the  following  formula : — 

d*  (-000068  »«— -0161 V  +  -674). 

We  observe  that,  the  velocity  of  atmospheric  air  in  a  vacuum  being 
1296  ft.— s/25rx  26099,  whenever  the  ball  has  a  velocity  over  1312 
ft.,  there  will  be  a  perfect  void  behind  it ;  and  so  the  additional  resis- 
tances will  be  constant  and  equal  to  the  atmospheric  pressure. 

547.  The  resistance  of  air,  as  well  as  that  of  water  (257),  increases 
in  a  greater  ratio  than  the  surface  of  bodies  impinging  upon  it. 

Thus,  the  surfaces  of  the  three  plates  of  Borda,  being  as  the  nma- 
bers  1,  2-25,  506 ;  the  resistances  were  as  1,  2*44,  5*97 ;  and  thus 
have  increased  very  nearly  as  the  1-1  power  of  their  surface. 

Hutton  had  similar  results  even  upon  similar  bodies:  thus,  with  two 
hemispheres  presenting  in  motion  their  great  circles,  having  areas  as 
1  to  1*8,  he  found  the  resistances  as  1  to  2-06.  In  other  expenments 
of  the  same  author,  the  difference  was  a  little  less,  but  there  always 
was  a  difierence. 

The  effect  of  impulse  of  the  air  upon  a  surface  would  rery  probably 
be  increased  by  surrounding  it  with  a  border  (239).  A  similar  effect 
is  produced  in  giving  a  concave  form  to  the  surface  shocked ;  saih, 
slightly  bellymg,  impress  a  greater  velocity  upon  vessels,  though  the 
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sagitta  of  tbe  cnrvature  should  not  be  more  than  a  fourth  or  third  of 
the  width  of  the  sails. 

548.  All  else  being  equal,  the  resistance  of  fluids  is  proportional  to 
their  density. 

That  of  water  being  nearly  constant,  there  was  no  call  for  its  intro- 
daction  in  the  formulae  of  resistance  of  this  fluid ;  its  value  was  com- 
prised in  that  of  the  constant  co-efficient.  But  this  is  not  the  case 
with  air,  whose  density  varies  from  place  to  place  with  the  season,  and 
at  difierent  intervals,  according  to  the  state  of  the  barometer  and  ther« 
mometer.     It  is  proportional  to  the  specific  weight,  which  is 

549.  JlesUtance  for  Plates. — Let  p  be  this  weight,  s  the  plane  sur- 
face shocked,  and  n  a  numerical  co-efficient ;  we  shall  have  for  the 
resistance,  in  velocities  below  33  ft.,  np^  «^'^t^. 

To  determine  n,  I  return  to  the  experiments  of  Borda.  He  found 
that  a  plate  with  "6388  sq.  ft.  of  surface,  moving  with  a  velocity  of 
11*36  ft.,  met  a  resistance  of  *1672  Sbs.;  the  barometer  was  then  at 
2-4846  ft.  and  the  thermometer  at  41°,  which  gives  p  =  "07924 :  we 
have,  consequently,  •1672«n.x  -07924  (-68886)1° (ll•361)^  whence  we 
deduce  n* -02677 ;  with  the  plate  of  -2798  sq.  ft.,  he  had  -02636;  with 
that  of  -1259  sq.  ft.,  -02663. 

A  plate  of  -2222  sq.  ft.  used  by  Hutton,  gave  *02581.  Thus,  we 
may  establish  for  the  expression  of  the  resistance  perpendicular  to  a 
thin  plate,  0-026 />,  s^tr*. 

550.  Oblique  Shock. — When  a  body  is  presented  obliquely  to  the 
shock  of  air,  it  meets  with  less  resistance.  To  determine  the  relation 
between  the  resistance  and  the  obliquity,  Hutton  took  a  rectangular 
plate,  -665  ft.  at  the  base,  and  -334  ft.  in  height ;  it  was  fitted  to  his 
small  mill  so  as  to  have  difierent  angles  from  0^  to  90°  with  the  direc- 
tion of  the  motion.  Galling  i  the  angle  of  inclination,  he  found  that 
this  ratio  was  given  with  sufficient  correctness  by  (sin.  ty'«*«*-'.  So 
that  the  general  expression  of  resistance  for  a  thin  plane  body,  would 
be  0-026  p , s^i  t;«  (sin.  tf'^ ^ ^  . 

Here  v  represents  either  the  velocity  of  the  body  when  it  moves  in 
still  air,  or  the  velocity  of  the  air  as  it  impinges  upon  the  body  at 
rest,  or  the  relative  velocity  {v+u)y  when  the  fluid  and  body  are  both 
in  motion. 

551.  JUHitanee  for  differently  farmed  Solid$. — Though  the  above 
expression  refers  particularly  to  simple  plates  or  to  very  thin  bodies, 
it  may  yet  serve  for  all  solids  presenting  a  plane  surface  to  the  action 
of  the  air ;  observing,  however,  that  their  resistance  is  less  by  some 
hundredths. 

But,  it  does  not  apply  to  bodies  presenting  an  angle  or  convex  sur- 
face; their  resistance  is  much  less.  Borda  and  Hutton  devoted  them- 
selves to  its  determination  for  trian^lar  prisms,  having  two  equal 
lateral  faces,  for  oones,  for  demi-cybnders,  and  hemispheres.  Each 
of  these  surfaces  was  first  moved|  presenting  its  plane  surface  ta 
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the  shock,  and  its  resistance  was  adopted  as  the  unit :  then,  the  edge 
of  the  plane  angle  contained  between  the  two  equal  faces  for  prisms, 
was  placed  in  front,  or  the  summit  for  the  cones,  or  the  convex  surface 
for  the  demi-cylinder  and  the  hemisphere.  The  resistance  obtained, 
compared  with  that  of  the  plane  surface  of  the  same  body,  is  noted  in 
the  following  table. 

Alongside  of  the  results  of  experiment,  I  indicate  those  of  the  an- 
cient theory,  or  that  which  regarded  the  resistance  as  proportional  to 
the  square  of  the  sine  of  the  angle  of  incidence,  and  where,  for  a 
curved  surface,  the  integral  of  the  resistance  of  its  differential  element 
(267)  was  taken. 

Each  experiment  presents  by  the  initial  letter  of  the  name  of  Borda 
or  Hutton,  the  indication  of  its  author. 


KIND   OF   B0DIS8. 

BESCLTS 

of  Experiment 
on  n'» 

■    »i 
of  Ancient 
Theorv. 

B.  Prism,  at  a  plane  angle  of  90^,     . 

B.  Prism,                                   60<», 

B.  Cone,  angle  at  summit  of  90°,     . 

B.  Cone,                                   60®, 

H.  Cone.                                   61°  22', 

B.  Demi-cylinder,               .            •             •            • 

B.  Hemisphere  and  entire  sphere, 

H.  Hemisphere,      ..... 

0-72S 
0.'>20 
0-691 
0-543 
0-433 
0-670 
0410 
0-413 

0-50 
0*25 
0-50 
025 
019 
0-67 
0-50 
0-59 

The  resistance  of  these  will  then  be  very  nearly  expressed  by 

0-026  n'p,«,  11  v», 
n'  being  the  co-efficient  indicated  in  the  table,  and  9^  the  projection  of 
the  surface  shocked,  upon  a  plane  perpendicular  to  the  direction  of 
motion. 

552.  ExampIes.'-^To  determine  the  effort  to  be  exerted  bj  a  current  of  air  opon  a 
plate  10-76  sq.  ft.  of  surface,  sgainst  which  it  impinges  perpendicularly »  with  a  ▼elocity 
of  26*24  ft.,  the  condition  of  the  stmosphere  bifing  thst  of  the  mean  for  France.  We 
ha^e,  then,  the  height  of  the  barometer,  b  ss  2*477  ft.,  snd  thst  of  the  thermometer, 
/  ss  53-6°;  consequently,  p ,  bb  -07687.  Moreover,  $  s  1 0-76  and  «l*l  a]  3-65,  v  s=  26  247 
ft.  and  f^  :s  686-9.  These  values  substituted  in  the  expression  -026  P]  fH^i,  give  18*79 
Ibe.  for  the  required  effort. 

I  give  in  the  following  table  the  effort  exerted  by  different  winds  upon  the  same  plate. 


KIND  OF  WINDS. 

TBLOCITT                      1 

srroBT 

\ 

upon 

per  second. 

per  hour. 

10-76  sq.ft. 

feet. 

miles. 

lbs. 

Gentle  wind,     •            •            •            • 

656 

4-8 

M9 

Fresh  breeze,           • 

19-68 

13-6 

10  70 

Wind  best  for  mills,      . 

22  96 

155 

14  60 

Stiff  breeze  (good  for  navigation). 

29  52 

19  8 

24-10 

High  wind,       .            .            •            • 

39-36 

26-7 

429 

Very  high  wind,     •            .            • 

49-20 

3:1-5 

67 

Gale 

66  60 

44-7 

119 

Storms  ocenr  wliere  the  velocity  is  as  high  m  131  ft.  to  147  ft.,  with  force  auffieieat 
to  npset  houses. 
II.  A  very  high  wind  with  33  ft  Telocity,  impinges  against  a  sail  or  rectangular  plane 
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mr&M,  8S  ft.  Imm,  mnd  6*6  ft.  high,  mod  inclined  M  a  mMn  at  70^  with  the  direction 
of  the  wind.     Whet  eflbrt  doee  it  reeiet ! 

We  have  e  mm  SI4*ft  eq.  ft.  and  «l'l  m 366*0  aq.  ft.,  v  ^  33  ft.  and  v*k  1089 ;  as  abore 
we  maliepiaB  •07687:  thus  the  direct  shock  wouid  be  -OSO  X  *07 687  X  366-9  X  1089  m 
798-6  lbs.  We  mast  mnltiply  by  (sin.  i )l'84ooB.t,  or  since  tB70o,  by  0-9397VMX0-M2s 
••9397  o«82s  0-8616;  and  we  have  767*9. 

III.  A  ball  0  1968  ft.  diameter,  is  impreesed  with  a  Tolocity  of  81-33  ft.  against  a  cur- 
rent of  air  having  a  velocity  of  8-3  ft.;  the  barometer  is  at  2  46  ft.  and  the  thermometer 
at  68^;  what  will  be  the  resistance  eiperienced  by  the  ball  t 

The  relative  velocity  of  the  shock  is  8-2 -h  31  32  s  29-63  ft.;  the  surface  t,  which  is  the 
area  of  the  great  circle,  is  9rixC'^MS)'"*'^0il8  sq.  ft.    Moreover, 

8*46 

p.  as  -032633  ~ — — --S-  aa  0*0741  Ibe.;  and  the  Uble  of  No.  (661)  gives  n'  mm 

'^*  1+'00222(/— 32®;  \       JO 

<M1.  Thus  the  required  resisUnce  will  be  -026  X  041  X'0741  X  090418  X  29  62*  « 
0-02094  lbs.,  which  will  be  the  retarding  force. 

*/ 

Chapter  II. — Windmills. 

558.  Parts  and  Principal  Dimensions. — The  part  of  these  mills 
which  receives  the  action  of  the  vind,  which  is  all  that  we  shall  con- 
sider here,  consists,  let,  of  a  strong  shaft  of  wood,  from  1*64  to  1*97 
ft.  square,  established  at  the  npper  part  of  the  mill,  which  is  turned 
and  set  with  it,  so  as  to  be  always  in  the  face  of  the  wind ;  it  is  gene- 
rally inclined  from  10^  to  15^  with  the  horison.  2d,  Of  two  other 
pieces,  about  79  ft.  long  and  0*98  ft.  square,  fixed  across  the  head  of 
the  shaft;  these  form  the  four  arms.  8d,  At  6*5  ft.  from  the  centre  of 
rotation,  each  is  traversed  perpendicularly  to  its  length  by  the  first 
cross-bar  6*5  ft.  long,  making  an  angle  of  80^  with  the  plane  of  the 
four  arms,  or  the  plane  of  motion ;  then,  at  intervals  of  1*8  ft.,  are 
placed  similar  cross-bars,  but  inclined  less  and  less,  so  that  that  which 
is  at  the  end  may  have  an  angle  from  12^  to  6°  according  as  the  shaft 
is  more  or  less  inclined  to  the  horizon.  The  ends  of  the  cross-bars 
on  both  sides  are  stayed  by  two  other  struts.  The  whole  combined, 
constitntes  a  wing  of  the  mill.  4th,  Upon  this  is  stretched  a  cloth  or 
sail  to  receive  the  action  of  the  wind.  Such  are  quite  nearly  the  di- 
mensions and  disposition  of  the  well-constructed  Holland  mills.  Their 
sails,  on  account  of  the  arrangement  of  the  cross-bars  and  sometimes 
of  a  slight  curvature  of  the  arms,  present  a  concavity  to  the  wind, 
and  we  have  seen  that  such  a  form  increases  the  efiect  of  the  machine. 

•54.  Best  Difpo&itUm  of  ike  Wing9. — Matheinaticians  have  studied  the  best  form  sod 
inclination  to  be  given  to  the  wings,  or,  aa  it  is  technicallj  termed,  the  best  method  of 
weathering  them. 

Parent,  who  first  investigated  this  matter,  as  well  ss  nearly  all  the  machines  moved 
by  fluids,  in  snpposing  the  wings  to  be  entirely  plsne,  concluded  that  it  was  necessary 
to  aneline  ihem  64^  44'  te  the  .directien  of  the  wind,  or  what  amounts  to  the  ssme,  86° 
If/  npon  the  pUne  of  motion.  He  admits  that  the  effort  of  the  wind  is  proportions!  to 
the  square  of  the  engle  of  incidence,  to  sin.'  t,  calling  t  this  sngle ;  its  component  in  the 
direction  of  motion,  and  so  its  motive  effort  being  proportions  1  to  sin.*  j  cos.  t,  it  must  be 
the  greatest  poesible  when  this  eapreesion  is  a  nuunmiim/  now  differentiating  snd  pnk* 
ing  eqasi  to  aero,  we  have  tang,  i  la  %/8,  and,  consequently,  tai64°  44^ 

In  the  hypothesis  admitted  by  Parent  such  is  the  angle  of  the  greatest  eflbrt  when  the 
sail  ie  at  rest ;  but  not  so  when  it  is  in  motion.  Bernooilli  hss  shown  that  the  angle 
iocneases,  or  that  ita  eomplenent,  the  angle  with  the  plane  of  motion,  diminishes  wilh 
the  increased  velocity  of  the  ssils.  Maclaurin  also  remarks  thst  the  velocity  of  the  dif* 
iucnt  transverse  elemeato  of  the  aame  aail  incieasing  with  tho  distance  from  the  axis  of 
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rotftUon,  their  inflination  tbould  be  dtminUhedy  tDd  he  gives  the  value  of  the  engle  ef 
each  for  the  greatest  effect. 

Euler,  in  his  theory  of  windmills,  6rst  supposing  the  sarfaoe  of  the  sails  to  be  plane, 
finds  that  the  effect  is  proportional  to  the  surface,  to  the  cube  of  velocity  of  the  wind, 
and  to  the  cube  of  the  sine  of  the  angle  of  incidence.  Then,  varying  the  inclination 
of  the  traniverse  elements,  he  has  the  same  value  as  Maclaurin  for  the  greatest  effect; 
but  he  gives  no  finite  expression  of  this  effect. 

2wx  I    ,  /3  u;  x\^ 

lA,  Goriolis  has  the  formula  cot  J »-  -- —  +  \/*+l -^ —  )  >  designating  by  e  the 

velocity  of  the  wind,  by  w  the  angular  velocity  of  the  sails,  by  x  the  distance  of  one  ef 
the  transverse  elements  from  the  axis  of  rotation,  and  by  i*  its  inclination  to  the  plane  of 
Diotion.  He  used  this  expression  in  the  research  for  the  maximum  efiect  of  the  sail. 
He  gives  its  differential  equation,  and  shows  the  manner  of  applying  it  He  has  msde 
some  important  remarks  upon  this  subject,  for  which  reference  may  be  made  to  bis  work 
upon  the  •*  Calcul  de  VEfftt  det  Machines  *'  (p.  210-230). 

655.  Experiment  has  aided  in  the  elucidation  and  decision  of  this  question.  It  has 
been  handled  intelligently  and  successfully  by  Smeaton.* 

This  engineer  made  use  of  a  small  mill  with  four  sails,  each  of  which  was  1-5  ft.  long 
and  0*46  ft.  wide;  it  was  fastened  to  the  end  of  a  horizontal  bar,  5'35  ft  long,  the  other 
end  of  which  was  planted  upon  a  vertical  cylinder  movable  round  its  axis.  When  a 
motion  of  rotation  was  given  it,  the  mill  partaking  of  this  motion  shocked  the  air  with 
a  velocity  which  represents  that  of  the  wind  impinging  upon  the  sails  of  a  common 
mill,  and  which  has  consequently  been  taken  for  it.  By  reason  of  the  shock,  the  mill 
turns  round  its  own  axis,  and,  by  means  of  a  cord  wound  round  its  axle,  it  raises  the 
weights  which  serve  as  s  measure  of  the  effect  produced. 

Smeaton  first  investigated  the  best  method  of  weathering  the  sails ;  and,  with  a  vele- 
eity  of  6  ft,  he  made  various  experiments,  among  whi^b  were  the  following: 

He  first  took  plane  sails,  and  according  to  the  directions  of  Parent,  he 
inclined  them  35^ :  a  weight  of  7'56  lbs.  (comprising  the  resistance  of 
frictions]  waa  raised  2*28  It.  in  one  minute  :  thus,  the  dynamic  effect  in 
this  time,  was  ....     17-83  lbs.  ft* 

Of  all  the  inclinations  of  the  plane  wings,  that  of  16°  gave  the  great- 
est efiect,  and  was  .  •  25*18 

On  inclining  the  different  cross-bars  of  the  same  wing,  the  quantity  in- 
dicated for  each  of  them  by  the  rule  of  Maclaurin,  that  of  the  end  bars 
being  from  32°  to  16°,  the  effect  waa        .  •  .    38-58 

Finally,  arranging  these  bars  according  to  the  Dutch  method,  eo  that 
the  sail  presents  a  slight  concavity  to  the  wind,  the  greatest  effect  was 
when  the  extreme  angles  were  from  22}°  to  7}° ;  it  was  then  raiaed  to      34*65 

By  increasing  the  surface  of  the  aails  one-quarter  by  means  of  a  trian- 
gular strip,  they  had  ....    44*50 

From  the  various  observations  upon  the  mill,  as  well  as  from  those 
of  great  mills,  and  attributing  to  the  wind  its  common  velocity,  when 
it  yields  good  effects,  Smeaton  recommends  the  division  of  the  length 
of  each  arm  into  six  equal  parts.  At  the  extremity  of  the  first, 
starting  from  the  centre  of  rotation,  is  placed  the  first  cross-piece, 
inclined  18^  to  the  plane  of  motion ;  the  inclination  of  the  second  is 
19^ ;  that  of  the  third  (middle  of  the  wing)  was  also  18° ;  that  of  the 
fourth  16° ;  that  of  the  fifth  12^° ;  and  at  the  end  of  the  wing  it  was 
only  7°. 

Smeaton  also  thought  there  was  an  advantage  in  making  the  sails 
larger  at  their  end  by  giving  them  the  form  of  a  trapezium  with  bases 
as  5  to  3,  the  greatest  of  which  to  be  one-third  the  length  of  the  arm. 

556.  Laws  of  Motion, — The  same  author  concluded  from  many 
other  experiments  made  with  velocities  of  wind  &om  4*8  ft.  up  to 
8-7  ft.: 

s^'On  the  Coottrofllion  sod  MMli  or  WlDdaBflls.* 
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Ist.  That  when  the  sails  are  most  advantageously  weathered,  and 
without  load,  the  velocity  at  their  end  is  four  times  greater  than  that 
of  the  wind. 

2d«  That  when  they  are  loaded  so  as  to  produce  a  maximum  effect, 
the  velocity  of  the  end  is  not  over  2*7  that  of  the  wind  :  2*5  times  in 
the  mills  of  Flanders,  according  to  Coulomb. 

3d.  That,  consequently,  in  the  case  of  greatest  effect,  and  in  those 
in  its  vicinity,  the  velocity  of  the  sails  is  in  a  constant  ratio  with  that 
of  the  wind ;  it  is  proportional  to  it. 

4th.  That  in  similar  cases,  the  loads  are  nearly  proportional  to  the 
square  of  the  velocity  of  the  wind ;  thus,  the  velocities  being  increased 
in  the  ratio  of  1  to  2,  the  loads  have  increased  in  that  of  1  to  3  75. 

5th.  That  the  effects  which  are  in  the  compound  ratio  of  the  loads 
and  velocities,  will  be  nearly  as  the  cubes  of  the  velocities.  In  these 
experiments,  the  effects  have  a  mean  increase  as  1  to  7*02,  the  velo- 
cities being  as  1  to  2.  We  have  already  seen  that  Euler  has  admitted 
this  ratio  of  the  effects  to  the  cubes  of  the  velocities,  and  yet,  the 
experiments  made  in  Holland  and  reported  by  this  geometrician,  indi- 
cate that  they  are  too  great. 

Moreover,  Smeaton,  as  well  as  Euler  and  other  authors,  regard  the 
effect  as  proportional  to  the  surface  of  the  sails  (though  we  have  else- 
where shown  them  to  be  rather  in  the  proportion  of  «*'*). 

557.  Admitting  the  ratios  above  indicated,  as  well  as  a  good  dispo- 
sition of  the  sails,  the  expression  of  the  dynamic  effect  of  a  windmill 
would  he  nsv^i  s  being  the  surface  of  the  four  sails,  v  the  velocity  of 
the  wind,  and  n  a  constant  co-efficient  on  the  supposition  of  a  mean 
density  of  the  air.     This  co-efficient  will  be  given  by  experiment. 

Smeaton  reports  one  where  he  had  ««ai2'8062  sq.  ft.,  V"i8'7601  ft.; 
the  weight  raised  was  17*61  fibs.,  and  the  height  of  elevation  in  1  sec 
•1019  ft.;  and,  consequently,  the  dynamic  effect  was  1*7894  fibs,  ft.; 
he  then  had  1-7894- wx 2-8062 x(8-7501)^  whence  n= 0-00095. 
The  experiment  reported  above,  where  the  effect  in  one  minute  was 
34-65  fibs.  ft.  with  a  velocity  of  wind  equal  to  6  ft.,  also  gave  n  = 
*00095.  Thus,  the  experiments  of  Smeaton  indicate  for  the  value  of 
the  maximum  effect,  *00095  8t;^. 

558.  But  can  a  formula  based  on  observations  made  upon  a  small 
model  of  a  mill  receiving  the  action  of  the  wind  differently  from  com- 
mon mills,  be  applied  with  confidence  to  the  determination  of  the  ef- 
fects of  great  mills,  effects  which  are  two,  three,  and  four  thousand 
times  greater  ?  Prudence  demands  at  least  a  verification  made  upon 
one  of  the  great  mills.  An  experiment  made  by  Coulomb,  with  all 
the  discernment  and  exactness  which  characterize  the  numerous  and 
useful  works  of  this  skilful  philosopher,  causes  us  to  give  an  account 
of  it.* 

In  the  enviroDfl  of  the  City  of  Lisle,  there  are  a  great  Dumber  of  theee  Dutch  milli, 
whoaa  principal  ditneneions  we  have  recorded;  and  Coulomb, obeerving  that  the  small  varia- 
tions in  the  disposition  of  their  sails  did  not  occasion  variations  of  effect,  concluded  that 
their  construction  was  very  near  the  maximum  of  perfection.  Many  of  them  were  used 
for  the  extraction  of  rape-seed,  for  which  purpose  their  shafts  have  cams  which  raiae 

•  Oftwrwifimt  «i«r  r J?/e<  dM  JfouKfu  a  v«n<,  in  the  Jlf«aisN-c  (if  r^o^ 
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up  the  great  peeUe*.  In  the  experiment  just  inentionecl,  when  the  Telocity  of  tb«  wind 
was  21*3  ft.,  six  pestles,  weighing  in  all  6044  lbs.,  were  each  raised  86  times  in  one  min- 
ute 1*59  ft.;  conjieqaently,  the  useful  effect  in  one  second,  was  •      4186   lbs.  ft. 

The  friction,  from  a  special  observation  to  determine  it,  consumed  a 
quantity  of  motive  action  equal  to  .  .  354-6 

The  loss  of  vU  viva  occasioned  by  the  shock  of  the  cams  against  the 
ears  of  the  pestles,  was  estimated  at         •  .  .       316*2 

In  all,  for  the  dynamic  effect,  .  •  4856-7 

Moreover,  #  =  873-2  sq.  ft.;  thus,  4856-7  -  nX873-2  (21-32)*; 
"whence  we  derive  n  =  0-00057. 

559.  This  value  of  n  would  give  smaller  effects  than  those  indicated 
by  the  experiments  of  Smeaton,  in  the  ratio  of  3  to  5.  Though  I  do 
not  doubt  the  exactness  of  the  observations  of  the  English  Engineer, 
still  as  those  of  Coulomb  were  made  upon  mills  more  similar  in  their 
disposition  and  magnitude  to  those  for  which  the  formulse  are  appli« 
cable,  I  believe  the  preference  should  be  given  to  their  results,  the 
rather  that  in  estimating  the  effect  of  machines,  an  error  below  the 
reality  does  not  occasion  any  serious  result  in  practice.  We  shall  then 
establish  for  the  general  expression  of  the  dynamic  effect  of  windmills, 
0-00057  fts.  ft.  8v^. 

Finally,  we  only  admit  this  formula  as  furnishing  a  simple  approxi- 
mation ;  for  it  is  doubtful  after  what  has  been  said  whether  their  effects 
are  exactly  proportional  to  the  surface  of  the  sails,  and  the  cubes  of 
the  velocities. 

This  expression  is  of  the  same  kind  as  that  giving  the  effect  of  mills 

{placed  upon  rivers,  which  we  have  seen  to  be  0*400  s  v^  (333).  In  the 
ast  case,  the  wheels  move  in  an  indefinite  fluid ;  but  here,  the  fluid 
being  about  800  times  less  dense,  its  action  will  be  800  times  less,  and 
the  effect  would  not  be  over  -0005  «  v' ;  an  expression  whose  co-efficient 
is  still  smaller  than  that  indicated  by  the  observations  of  Coulomb. 

560.  Economical  Effect. — We  have  admitted  that  to  grind  a  hecto- 
litre (2-75  bushels  Imp.),  there  must  be  impressed  upon  the  mill-stone 
a  force  of  two  horse-powers,  or  of  1085  fl>s.  ft.  in  1  sec.  Though  the 
above  force,  0*00057  lbs.  ft.  %  v^^  was  measured  upon  the  shaft,  and 
must  have  experienced  a  slight  diminution  in  its  passage  to  the  stone, 
we  may  preserve  it  as  it  is ;  and  it  will  indicate,  for  the  quanUty  of 
corn  which  a  windmill  can  grind  in  one  hour,  at  most 

•0000005  9  v^  hect* 
Coulomb  states  that  the  mills  of  Flanders,  with  a  wind  of  19*2  (L 
velocity,  yield  from  5*2  to  5*8  hectolitres  per  hour :  such  a  product, 
which  seems  large  to  me,  would  advance  the  economical  effect,  as  a 
mean,  to  0-00000085  8  v^. 

Remomng  Scale  from  Boilers^* 

A  series  of  important  experiments  have,  during  the  past  eigbt 
months,  been  carried  out  at  Portsmouth  on  board  Her  Majesty's  piad- 
die  steamer  Wallace^  under  the  supervision  of  Mr.  G.  Mardock,  in- 
spector of  machinery  afloat  at  that  port.  The  object  sought  to  be  at- 
tained, is  the  removal  of  the  scale  generated  on  the  surface  of  steam 
boilers  and  their  tubes,  by  other  and  more  expeditious  means  than  by 

•  f  rass  MiftohsU*s  BtsaB-sMppIng  JoBma],  Dse,  18M. 
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th«  present  system  of  manual  labor.  The  importance  of  the  subject, 
will  be  fnlly  comprehended  by  all  who  may  be  in  the  slightest  degree 
conversant  with  steam  machinery.  Under  the  present  system,  should 
a  ship's  boilers  require  cleaning  out,  or  clearing  from  scale,  while  on 
board  the  ship,  all  the  boiler  doors  have  to  be  taken  ofT  and  a  number 
of  men  sent  into  the  boilers  to  clear  the  scale  by  manual  labor.  By 
these  means,  with  the  greatest  exertions  and  any  amount  of  time,  pos- 
sibly 10  per  cent,  of  the  scale  might  be  removed,  and  with  this  small 
improvement  the  engineer  well  knows  the  relief  be  finds  in  getting 
steam.  By  the  system  which  has  now  been  undergoing  so  long  a 
series  of  tests  on  board  the  Wallace,  only  one  door  of  the  boiler  has 
to  be  taken  off  to  allow  the  introduction  of  the  steam  pipe.  The  boiler 
to  be  acted  upon  is  then  filled  rapidly  with  superheated  steam  at  a 
temperature  of  400°  of  beat;  this  acting  upon  the  saline  deposits  on 
the  surface  of  the  tubes,  and  other  parts  of  the  boiler,  expands  and 
disengages  it  from  the  several  parts.  After  this,  the  boiler  is  again 
filled  with  water,  and  steam  got  up  in  the  usual  manner,  and  kept  up 
for  a  few  hours,  and  on  afterwards  blowing  off  the  boilers,  they  are 
foond  to  be  aa  free  from  scale  as  when  they  were  first  put  on  board 
the  ship.  The  experiments  have  been  highly  successful.  The  saving 
of  fuel  alone  in  onr  steam  ships  of  war  from  adapting  this  plan  to  their 
boilers,  will  he  very  considerable,  and  the  whole  scale  may  be  removed 
from  a  ship's  boilers  in  12  hours.  A  very  remarkable  specimen  of 
scale  may  be  seen  in  the  chemical  laboratory  in  Portsmouth  Dock- 
yard, which  was  removed  from  the  boilers  of  Her  Majesty's  ship  Sidott 
when  under  the  command  of  Sir  Charles  Napier.  The  impression  of 
the  tubes  on  the  scale  is  perfect. 


Wr^hfi  Method  of  Preventing  Boiler  Exphsions.* 
Mr.  E.  T.  Wright,  Engineer,  of  Wolverhampton,  has  just  patented 
the  method  of  preventing  boiler  explosions  by  connecting  a  water  buoy 
or  float  in  the  steam  boiler  with  the  furnace  or  door,  with  a  door  open* 
ing  into  the  furnace,  so  that  when  the  water 
in  the  boiler  falls  below  a  given  level  the 
door  is  opened,  and  cold  air  is  admitted  into 
the  furnace,  "whereby  the  boiler  is  cooled, 
and  the  draft  through  the  fire  to  a  great 
extent  stiepended ;  the  overheating  and  con- 
sequent danger  of  explosion  of  the  boiler  is 
thereby  prevented,  and  the  attendant  on 
proceeding  to  fire  is  warned  of  the  state  of 
the  water  in  the  boiler  by  the  open  door." 
The  inventor  sometimes  connects  the  float 
in  the  boiler  with  the  furnace  door  by  means 
of  a  chain  and  pulley,  as  illustrated  in  the 
engravings,  Figs.  1  and  2;  e  is  the  float  hung 
to  the  lever/in  the  boiler.  The  said  lever 
/  turns  upon  a  fulcrum  at  g',  a  chain  h  pass- 
ing over  Uie  pulley  t  connects  the  float  e  with 
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the  furnace  door  h*  By  the  descent  of  the  float  e  the  furnace  door 
Tc  is  raised*  In  boilers  of  the  kind  represented,  the  distance  between 
the  water  level  and  the  furnace  flue  is  sometimes  insufficient  to  allow 
of  the  descent  of  the  float  through  the  requisite  distance  when  the  said 
float  is  immediately  over  the  said  flue.  On  this  account  the  float  is 
placed  on  one  side  as  shown. 


On  the  Weight  and  Strength  of  American  Ship-timber,*  By  Donald 

McKay,  Ship-builder,  of  Boston,  U.  S. 


WEIGHT  OF  A  CUBIC  TOOT  OF 


Virginia  White  Oak. 

Virginia  Yellow  Pine.f 

Round. 

Square. 

Round. 

Square. 

After  felling, 
1  year  after, 
4  years  after, 

lbs. 
64*74 
5360 
4597 

lbs. 
67*20 
53-51 
49*89 

lbs. 
47-81 
39-83 
34*28 

Iba. 
39-21 
34*16 
33-49 

Each  of  the  above  numbers  are  the  mean  of  experiments  on  twelve 
different  pieces  of  timber  cut  from  difierent  trees,  and  the  experiments 
"were  made  by  Mr.  Earris,  Timber  Inspector  of  Gosport  Navy  Yard. 

WSIQHT  OF  A  CUBIC  FOOT  OF  LITI  OAK,  ACCORDIVO  TO  QEIFFITH. 

Green,        .  .  78-69  lbs.    |      Seasoned,    .  •   66*76  lbs. 

This  timber  is  exclusively  used  for  the  frames  of  the  United  States 
men-of-war  ships,  and  is  considered  by  all  naval  men  to  be  almost  im- 
perishable. 

TSNBILI  STBEHaTH  OF  AMIBICAN  WHITI  OAK  AND  BN0U8H  OAK  PIB  ONB  BQUARB  IVCH. 

{From  **Appleton*s  Dieiionary  of  Meehanies,*'^ 
English  Oak,      6820  to  10,224  lbs.        American  White  Oak,        11,501  lbs. 

BPBCinO  OBAVITT  AHD  TBAH8VBRSB  BTRBHOTH  fPBB  ONB  BQUABB  UICH)  OF  BNQLOH  0A< 

AND  AMBBICAN  WHITB  AND  LITB  OAK. 

(According  to  various  observers.) 

Extracted  from  a  Table  published  in  Vol.  V.  of  the  Professional  Papers  of  the  Royal 

Engineers. 


Name  of  Observer. 

English  Oak. 

American 
White  Oak. 

American  Live  Oak. 

Spec,  grarlty. 

StrttBgUi. 

Spec.graTity 

Strength. 

Speo.  grmvity 

Strength. 

Lieut  Nelson, 
Mr.  Moore,      ■    • 
Mr.  Barlow,      .     . 
Lieut.  Dennison, 

834 
816 
934 
733 

Iba. 

1629 

1919 

1672 

1556 

645 

836 
872 
772 

lbs. 
1699 
1699 
1766 
1809 

1160 

IbSL 

1S6S 

1  Mean  results, .     .             829 

1694 

781 

1743 

1160 

1862 

According  to  these  experiments,  the  advantage  of  lightness,  com* 
bined  with  strength,  is  entirely  on  the  side  of  American  White  Oak. 

*TToin  the  Lond.  Mecbanice'  Maguine,  Dee.  18M. 

t  The  Viralnla  Pitch  Pine  Is  called  In  America  "  Tellov  Pf ne.*«    Tbs  flodia  Yellow  Piai  Is  csOed  iM 
*%ong-Ieaf  fellow  Plne^**  and  weighs  aboat  41  lbs.  per  cable  foot. 
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Particulan  of  the  Steamer  Benjamin  Difard. 

Hull  and  machinerj  built  by  Harlan  &  Hollingsworth  &  Co.,  Wil- 
mington, Del.     Intended  service,  Bahama  to  Savannah. 

LtDgth  oa  deck,  from  fore  part  of  stem  to  afUr  part  of 

■tern  post,  above  the  ipar  deck«        «  • 

Breadth  of  beam  at  midship  section,  • 

Depth  of  hold,  •  •  • 

**  to  spar  deck,  •  • 

Frmme— of  wrought  iron. 
Floors,!;  molded,  4  ins.— sided  1}  ins.;  and  16  and  18  ina. 

apart  at  centres. 
Platee^7.16  to  13-16  in.  thick. 
Draft  ef  water  at  load  line, 

"  below  pressure  and  rerolotions. 

Area  of  immersed  midship  section  at  this  draft,    380  sq.  ft. 


Sli  feet 

38 

« 

16 

•« 

6  inches. 

83 

M 

4|    •• 

12    " 
10    " 


1090  14-95. 
180. 


Tonnage,  cnstom  house. 

Contents  of  bankers  in  tons  of  coal, 

Masts  and  rig — Brigantine. 

£■«»■. — Vertical  beam. 

Diameter  of  cylinder, 

Length  of  stroke. 

Maximum  pressure  of  steam,  • 

Maximum  reTolutions  per  minute, 

C  ut-off— one-half. 

Weight  of  engines,  • 

Baiuai.F— One-*Return  tubular. 

Lengih  of  boiler,      .  • 

Breadth         " 

Height  '*     exclusiTe  of'  steam  chimney, 

Weight         •*     with  water. 
Number  of  furnaces. 
Breadth  *« 

Length  of  grate  bars. 
Number  of  flues,  below,        •  .4  arches. 

**•         tubes  above,  .  .813. 

Internal  diameter  of  tubes,  •  • 

Length  of  tubes,       .  •  . 

Heating  surface  (fire  and  flue),  8833  sq.  ft. 

Diameter  ef  smoke  pips,  •  • 


11  leet. 


56  inches. 


35  lbs. 

19. 

380,000  Ibe. 

« 

16  feet 

. 

16    " 

6  inehes. 

»       • 

18    •• 

9     « 

140,000  lbs. 

4. 

• 

8    •* 

8     « 

. 

7    « 

6     " 

Height 
Description  of  coal, 
Combustion, 

PaDDU  WHllIdk — 

Diameter,      . 
Length  of  hladee» 
Depth  •• 

Number       ^ 


11 

6 
55 


M 


8 


<• 


M 


Bituminous  or  Anthracite. 
Natural  draft. 


80  feet. 
7    <«      6  inches. 
19     «* 


36. 


Bemarki. — The  iS.  J3.  Spaldingj  lately  built  for  the  Merchants  and 
Uiners'  Traasportation  Co.,  and  ronning  from  Baltimore  to  Bostoni 
18  a  Bister  bnilt  yessel  to  this.  C.  H.  H. 
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203  feet 

6  inehef. 

34    ** 

10    " 

17    « 

9     « 

Vor  the  Journal  of  the  TrtoUia  InatltaU. 

Particuiars  of  the  Steamer  Atistin* 

Hull  and  machinery  built  by  Harlan  &  Hollingsworth  &  Co.,  WIl- 
mington,  Del.     Intended  service,  New  Orleans  to  Brazos. 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,        • 
Breadth  of  beam  at  midship  section, 
Depth  of  hold,  .  . 

*'  to  spar  deck, 

Frames — of  wrought  iron. 
Floor, I;  molded,  3^  ins.— sided,  J-ins.;  and  16  and  18  ins. 

apart  from  centres. 
Plates — j[-in.  to  5-16  in.  thick. 
Draft  of  water  at  losd  line,  •  •  .  •         7 

'<  below  pressure  and  reTolutions,   .  6 

Area  of  immersed  section  at  this  draft,        . 
Tonnage,  custom  house,  • 

Contents  of  bunkers  in  tons  of  coal, 
Masts  and  rig — Schooner. 

Emginb.— Vertical  beam. 

Diameter  of  cylinder,  i 

Length  of  stroke,  .  .  •      11  feet. 


6 
6 


M 

M 


190  sq.ft. 

642  77-96. 

260. 


44  inches. 


Maximum  pressure  of  steam, 

26  lbs. 

Maximum  revolutions  per 

minute. 

17. 

Cut-off— half-stroke. 

"W eight  of  engines, 

• 

.     230|000  Ibf. 

BoiLBR. — One — Return  flue. 

Length  of  boiler. 

. 

.                        • 

24  feet 

Breadth        '< 

•                        • 

15 

M 

6  inches. 

Height         "      exclusiveof  steam  chimney, 

9 

M 

2  inchM. 

Weight         «     with  water. 

120,000  lbs. 

Nupber  of  furnaces. 

. 

3.  . 

Length  of  grate  bars. 

*                        • 

6 

M 

2     « 

Number  of  flues, 

a 

above,  8 — below,  8. 

Length  of  flue  J  ^;;; 

. 

19 
16 

(( 
M 

2      " 
6      « 

Heating  surface  (fire  and 

flue), 

1880  sq.  ft 

Height  of  smoke  pipe. 

.                         . 

60 

U 

Description  of  coal. 

Bituminous  or  Anthracite. 

Combustion, 

« 

Natural  draft 

Paddli  Whibls. 

9 

'    Diameter, 

* 

•                                          • 

80  feet 

Length  of  blades. 

• 

•                                           . 

6 

u 

6  inches. 

Depth            " 

•                                           « 

22      « 

Number         << 

• 

26. 

C.  H.  H. 

Permanent  Building^. — Fall  offfotuei  in  8a\ford.^ 

During  Sunday  last  two  accidents  to  dwelling  houses  occurred  in  Sal- 
ford,  but  fortunately  they  were  not  attended  by  personal  injury.  About 
three  o'clock  in  the  morning,  the  front  wall  of  'a  two  story  house  in 
Cross-street,  Bury-street,  fell  with  an  alarming  crash,  and  rendered 
the  place  a  ruin.    The  second  accident  occurred  in  Queen-etreet,  soon 
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after  two  o'clock  on  Sanday  afternoon.  A  laboring  man,  named  Jones, 
was  about  to  sit  down  to  dinner  with  his  family  in  the  upper  front 
room  of  a  cottage  house  in  that  street,  when  there  came  a  loud  crack, 
followed  by  two  others,  and  a  noise  ^Mike  thunder"  as  the  neighbors 
declare.  The  wood-work  of  the  roof  had  yielded,  and  the  whole  mass 
dropped  inward,  until  it  bore  upon  the  top  of  a  large  four  post  bed 
in  the  middle  of  the  room. 


Traoritttod  Ibr  the  Journal  of  the  Frmnklln  Instltnto. 

On  GiffarcTs  Automatic  Injector  for  Steam  BoHeri. 

By  M.  Ch.  Combes,  Inspector- General ;  Director  of  the  JEcole  dee 
Mines.     Annahs  des  Mines^  5th  Series^  Vol.  xv,  p.  169. 

The  attention  which  this  ingenious  instrument  for  the  water-supply 
to  steam  boilers  has  attracted  in  France,  but  more  especially  the  merits 
of  the  description  and  theory  of  M.  Combes,  has  induced  us  to  lay 
this  memoir  before  our  readers ;  hoping  to  attract  the  attention  of  our 
young  mechanics  and  engineers  to  the  beauty  and  advantages  of  the 
French  method  of  precise  analysis  of  every  machine,  bd.  j.  y.  i. 

The  apparatus  recently  invented  by  M.  Giffard  for  feeding  steam 
boilers,  has  justly  attracted  the  attention  of  engineers  by  its  original* 
ity.  Already  quite  a  number  of  applications  of  it  have  been  made, 
both  to  the  boilers  of  fixed  engines  and  locomotives.  It  seems  to  me 
that  it  will  be  useful  in  publishing  the  description  of  it,  to  add  some 
reflections  or  general  explanations.  I  shall  perhaps  be  able  to  com- 
plete them  hereafter  by  the  results  of  experiments  which  will  be  its 
natural  and  almost  necessary  complement.  In  the  meantime,  they 
will  suflSce  to  explain  the  action  of  this  ingenious  apparatus,  and  may 
be  useful  in  deterring  some  persons  with  imperfect  ideaer  of  mechanics 
and  physics,  from  attempting  irrational  applications  of  the  natural 
phenomena  of  which  M.  Giffard  has  taken  advantage  with  as  much 
skill  as  discernment. 

The  steam  boiler  injector  of  M.  Giffard  contains  no  solid  movable 
parts ;  it  is  founded  upon  the  principle  of  the  lateral  communication  of 
motion  in  fluids.  The  figure  (Plate  lY)  presents  a  section  of  the  appara- 
tus by  a  plane  passing  through  its  axis.  L  is  a  tube  through  which  the 
steam  comes  from  the  boiler,  the  discharge  of  which  may  be  checked 
or  entirely  stopped  by  means  of  the  stop-cock  R.  The  steam  pene* 
trates  by  a  number  of  openings  into  the  mterior  of  a  cylinder,  c,  which 
terminates  in  a  cone  opening  by  a  small  circular  orifice.  A  solid  cy- 
lindrical rod,  t,  occupying  the  axis  of  the  cylinder,  is  terminated  by 
a  conical  point  which  may  be  pushed  gradually  into  the  ajutage  which 
surrounds  it,  so  as  to  change  by  degrees  the  size  of  the  annular  space 
by  which  the  steam  escapes.  The  rod  t  is  moved  forwards  or  back- 
wards* by  means  of  a  screw,  the  nut  of  which  is  fastened  into  the  end 
of  the  cylinder  opposite  to  the  conical  ajutage,  and  of  a  sowU  winch 
on  the  outside,  m.  The  steam  issuing  from  the  cylinder  c,  jets  into 
Vou  XXXIX.— Thud  Sihiis^No.  S.—Mat,  1860.  S8 
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the  interior  of  a  short  cone,  broader  than  the  conical  ajntage  of  tlie 
cylinder,  the  end  of  which  it  surrounds,  leaving  between  them  a  free 
annular  space.     In  front  of  this  second  cone  is  the  hollow  space  B,  to 
which  is  applied  the  tube  T,  the   end  of  which  is  plunged  under  the 
surface  of  the  cold  water  contained  in  a  vessel  which  may  be  placed 
1  or  2  metres  below  E.   The  screw  v,  with  its  winch  n,  permit  a  change 
of  the  depth  to  which  the  conical  ajutage  of  the  cylinder  e  is  insert^ 
into  the  broader  cone  d.     The  figure  will  show  how  by  turning  the 
screw  which  takes  into  a  nut  firmly  attached  to  the  external  envelope 
of  the  cylinder  c,  a  slow  movement  in  the  direction  of  its  axis  is  given 
to  this  cylinder  and  all  the  parts  connected  with  it.     When  the 
steam  jets  through  the  terminal  orifice  of  the  ajutage  of  the  cylin- 
der, it  draws  with  it  the  air  contained  in  the  cone  d  and  the  space  E, 
into  which  the  water  soon  comes  through  the  pipe  T.     This  water 
mixes  with  the  steam  and  condenses  it,  and  a  jet  of  water  issues  from 
the  orifice  of  the  cone  d  with  a  velocity  which  depends  on  that  which 
the  steam  had  at  its  issuing  from  the  cylinder  c,  and  on  the  quan- 
tity of  water  drawn  in.     Exactly  in  front  of  the  orifice  by  which 
the  water  jets,  at  a  distance  of  1  centimetre  at  most,  is  the  orifice  of 
another  very  much  elongated  cone,  I,  the  axis  of  which  is  in  the  pro- 
longation of  the  common  axis  of  c  and  (2,  but  the  orifice  of  which  is 
bored  out  in  the  opposite  direction.     The  liquid  vein  issuing  from  the 
cone  d  thus  jets  directly  into  the  interior  of  the  cone  I.     This  com- 
municates with  the  boiler  by  the  pipe  l;  and  in  the  passage  is  inter- 
posed a  valve  or  clack  B,  opening  towards  the  boiler.     This  clack  is 
shut  when  the  apparatus  is  not  in  action,  by  the  excess  of  the  pressure 
in  the  boiler  over  that  of  the  atmosphere.     When  the  apparatus  is 
working,  and  well-adjusted,  the  jet  enters  entirely  into  the  cone  I,  and 
all  the  water  passes  into  the  boiler,  forcing  a  passage  through  the  clack 
s.     The  space  E  which  exists  around  the  extremities  of  the  two  op- 
posed cones,  d  and  I,  communicates  freely  with  the  atmospheric  air 
by  circular  openings,  o  0,  which  permit  the  water  to  be  seen  as  it  passes 
from  the  cone  d  to  i.    The  vein  is  always  opaque  and  troubled,  either 
because  the  steam  is  not  all  condensed,  or  because  a  little  air  is  drawn 
in  with  the  water.     The  pipe  T  is  for  the  purpose  of  discharging  the 
cold  water  which  may  be  dravm  in  in  excess  before  the  apparatus  is  in 
adjustment,  and  that  which  is  formed  by  the  condensation  of  the  ateam 
when  the  apparatus  is  first  put  into  action ;  it  opens  into  the  atmo- 
sphere, and  discharges  these  waste- waters  into  the  reservoir  of  cold 
water. 

The  feeding  by  means  of  the  Giffard  injector  is  intermittent.  The 
apparatus  is  put  in  action  by  opening  the  stop-cock  R  which  allows  the 
steam  to  come  from  the  boiler.  The  quantity  of  steam  expended  may 
be  altered,  by  thrusting  the  rod  t  more  or  less  into  the  conical  ajutage, 
and  the  quantity  of  feed-water  is  governed  by  plunging  the  conical 
ajutage  more  or  less  deeply  into  the  cone  d.  The  adjustment  is  easily 
and  quickly  made. 

A  cubic  metre  of  saturated  steam  at  the  temperature  of  152^,  and 
under  a  pressure  of  5  atmospheres  or  5*165  kil.  per  square  centimetre, 
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weighs  (its  weight  heing  calcalated  by  the  laws  of  Marietta  and  Oaj- 
Lttssac)  2*5962  kil.  If  we  admit  that  the  steam  of  this  density  and 
pressure  (maintained  constant)  flows  from  the  vessel  which  contains 
it  into  the  atmosphere  by  an  orifice,  keeping  its  density  as  a  liquid 
would,  its  velocity  of  issue  would  be  (omitting  the  resistances  occasioned 

by  the  form  of  the  orifice)  ^2^ -j  where  g  denotes  the  gravity, 

p  and  p  the  respective  pressures  of  the  steam  and  the  atmosphere  upon 
the  unit  of  surface,  and  ^  the  specific  gravity  of  the  steam.     On  the 

p— p 
assumptions  above ^  =  15*916.     But  ^=9-8088;  the  velocity  of 

issue  of  the  steam  would,  therefore,  be  in  the  case  assumed,  558*79 
metres  per  second ;  and  the  height  due  to  this  velocity  15,916  metres. 
If  we  suppose  that,  owing  to  the  form  of  the  vessel  orifice  or  steam- 
tube,  or  to  any  other  circumstances,  the  steam  dilates  before  it  reaches 
the  orifice,  so  as  to  pass  it  with  a  density  corresponding  to  the  atmo- 
spheric pressure,  its  temperature  being  kept  constant  during  the  dila- 
tation taking  place  in  the  interior  of  the  vessel,  the  velocity  of  issue  will 
be,  in  this  case,  given  by  the  expression 


J 


2^1  hyp.  log.  ^, 


where  q  expresses  the  specific  gravity  of  the  steam  under  atmospheric 
pressure  at  the  temperature  of  152^,  p,  p,  and  g  having  the  same  mean- 
ing as  before.    Now  g  =  0*519  k.;  -  =  5;  -   ^  ,  ^  .     Introducing 

these  numerical  data  into  the  formula,  we  find  for  the  velocity  of  the 
steam  issuing  under  atmospheric  pressure  792*82  m.  per  sec;  the 
height  corresponding  to  this  velocity  is  82,044  metres. 

This  indicates  that  the  vapor  at  its  issue  has  a  velocity  in  virtue 
of  which  its  particles  considered  as  isolated  and  without  action  on 
each  other,  would  ascend  to  a  height  of  15,916  or  82,034  metres,  in 
vacuo,  according  as  the  steam  had  kept  all  its  density  and  pressure 
or  had  been  dilated  in  the  pipe  from  5  to  1  atmosphere.  In  other 
words  the  living  force  which  the  steam  has  at  its  issue  corresponds 
to  a  quantity  of  work  equal  to  the  weight  of  the  steam  falling  through 
a  height  of  15,916  or  32,034  metres  according  to  the  hypothesis  we 
take ;  and  this  work  is  the  theoretical  work  due  to  the  steam,  accord- 
ing as  it  acts  with  full  pressure  and  without  condensation  against  the 
external  atmosphere,  or  acts  by  expanding  from  5  to  1  atmosphere ; 
its  initial  temperature  being  maintained  during  the  expansion. 

This  being  established,  the  steam  immediately  after  passing  into  the 
atmosphere  meets  with  water  which  suddenly  condenses  it,  and  forms 
with  it  a  jet  which  is  completely  liquid.  The  velocity  of  the  water 
which  condenses  the  steam  may  be  neglected  in  comparison  with  that 
of  the  steam  itself,  and  the  internal  reaction  which  cause  the  conden- 
sation cannot  modify  the  quantity  of  motion.     If  then  we  designate 
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by  771  tho  mass  of  the  steain  which  flows  out  in  the  unit  of  time,  by  H 
the  mass  of  the  water,  which  mixes  with  this  condensed  steam  to  form 
the  liquid  jet,  by  v  the  velocity  of  issue  of  the  steam,  by  u  the  velocity 

of  the  jet  after  condensation,  we  have  u^v  — ; — .  .  The  mass  of  the 

water  must  be  sufficient  to  accomplish  the  entire  condensation  of  the 
steam.  Let  the  temperature  of  the  water  be  15^,  we  may,  as  an  approx- 
imation, admit  that  the  steam  in  condensing  abandons  550  units  of  heat. 
If  it  is  desired  that  the  liquid  jet  should  be  at  the  temperature  of  60^ 
the  ratio  of  M  to  m  will  be  established  by  the  equation  15  M4-  650 
fnv  (m  +  M)  60 ;  whence  M  =  13*11  m.  The  weight  of  the  water, 
therefore,  under  the  condition  assumed  above,  must  be  about  13  times 
that  of  the  steam. 

Admitting  the  weight  of  the  water  to  be  15  times  that  of  the  steam, 
the  temperature  of  the  liquid  jet  will  be  found  to  be  57°  or  58°  (the 
water  being  taken  at  the  temperature  15°).  Let,  then,  M=15fn;  the 
velocity  of  the  jet  will  be  ^^  of  that  of  the  steam,  and  the  height  to 

1     »* 
which  it  will  rise  in  virtue  of  this  velocity  will  be  =-7;^  ■  s-  ,  while  the 

"  16*  2g 

V*      • 
isolated  particles  of  the  steam  would  have  risen  to  the  height  ^ . 

But  the  weight  of  the  liquid  jet  being  16  times  that  of  the  steam,  its 
living  force  is  ^q  of  that  of  the  steam  before  its  condensation. 

The  velocity  of  the  liquid  jet  being  ^^g  of  that  of  the  steam  will  be 
comprised  between  the  limits  34*92  and  49-55  metres  per  second.  If 
it  be  greater  than  that  with  which  water  at  the  temperature  of  the 
jet  would  spout  from  the  boiler  into  the  atmosphere,  under  an  in* 
terior  pressure  of  five  atmospheres ;  it  is  evident  that  the  liquid  jet 
driven  into  an  ajutage  of  proper  form  communicating  with  the  interior 
of  the  boiler,  will  enter  the  boiler  driving  back  the  water  which  tends 
to  escape.  Now  if  neglecting  the  effect  of  the  dilatation  of  the  water 
between  8°  and  58°,  we  assume  1  kil.  as  the  weight  of  1  litre  of  the 
water  of  the  jet,  we  shall  have  for  the  velocity  with  which  the  water 
at  this  temperature  will  tend  to  pass  from  the  boiler  into  the  atmosphere 
28*37  metres.  A  velocity  so  far  below  the  lowest  limit  which  we 
found  for  the  jet,  that  we  may  regard  as  certain,  the  possibility  of 
forcing  into  the  boiler  with  the  steam  which  has  issued  from  it  a 
weight  15  times  greater  than  that  of  this  steam.  The  water  at  its 
entrance  will  have  a  temperature  of  about  57°. 

It  will  be  seen  that  the  jet  could  not  enter  the  boiler  if  its  velocity 
fell  as  low  as  28*87  metres  per  second.     Now  this  would  happen  with 

a  weight  of  water  equal  to^^       —1—187  or  *28^7~~ 

times  the  weight  of  the  steam,  according  as  the  steam  at  the  moment 
of  mixing  with  the  water,  is  supposed  to  have  a  velocity  of  558-79  or 
792*82  metres  per  second.  It  is  pretty  certain  that  the  velocity  of 
the  steam  is  much  nearer  the  first  limit  than  the  second ;  and  if  this 
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be  really  so,  the  quantity  of  water  which  it  i»  possible  to  introdace 
into  the  boiler  by  means  of  the  injecting  apparatus,  will  be  at  the  great- 
est 18  times  the  weight  of  the  steam  used  in  the  apparatus. 

The  volume  of  feed- water  which  it  is  possible  to  drive  into  the  boiler 
by  means  of  M.  Giffard's  injector  increases  in  proportion  as  the  effect- 
ive pressure  (that  is,  the  excess  of  the  pressure  of  the  steam  over  that 
.of  the  atmosphere)  increases.  Thus,  for  instance,  if  the  effective  pres- 
sure is  only  half  an  atmosphere,  the  weight  of  the  cubic  metre  of  steam 
under  that  pressure  and  the  corresponding  temperature  111°  will  be 
^•8349  kil.  The  formula  gives  in  this  case,  for  the  velocity  of  the 
jpteam  issuing  into  the  atmosphere  without  previous  expansion,  832 

Paetres  per  second.  The  velocity  with  which  the  liquid  water  would 
pout  under  a  pressure  of  half  an  atmosphere,  would  be  only,  in  round 
Jtiumbers,  10  metres  per  second;  whence  it  follows  that  the  steam 
•could  draw  with  it  30  times  its  weight  of  water,  the  liquid  jet  still  pre- 
serving sufficient  velocity  to  penetrate  into  the  boiler.  The  limit  thus 
I  roughly  determined  is  undoubtedly  too  high,  because,  on  the  one  hand 
the  velocity  of  the  steam  is  diminished  by  the  resistances  of  the  pipes 
and  ajutage,  and  on  the  other  band  the  density  of  the  liquid  jet  is 
diminished  by  the  rise  of  the  temperature,  perhaps  by  imperfectly  con- 
densed steam,  and  by  the  air  drawn  in.  But  it  is  nevertheless  certain 
that  the  feed  will  be  more  certain  and  may  be  made  more  abundant  in 
proportion  as  th^  effective  pressure  in  the  boiler  is  less. 

As  an  apparatus  for  feeding  steam  boilers,  the  injector  of  M.  6if- 
fard  is  without  doubt  the  best  of  all  those  hitherto  employed,  and  the 
best  that  can  be  employed,  as  it  is  also  the  most  ingenious  and  simple* 
If,  in  fact,  in  conformity  with  the  old  ideas,  we  suppose  that  the  quan- 
tity of  heat  contained  in  bodies  is  preserved  integrally ;  then,  whatever 
changes  of  volume  or  state  they  undergo,  independently  of  the  quantity 
of  work  done,  or  of  resistances  which  are  the  consequences  of  these 
changes,  it  is  clear  that  the  action  of  the  Giffard  apparatus  will  give 
occasion  to  no  loss  of  heat  except  that  which  will  take  place  by  radia- 
tion, or  by  contact  of  the  boiler  and  its  appurtenances  with  the  sur<- 
rounding  air.     The  feeding  will  then  be  gratuitous. 

If,  conformably  to  the  more  rational  principles  of  the  new  dynamic 
theory  of  heat,  we  admit  that  the  heat  is  transformed  into  work,  and 
vice-versaf  so  that  all  the  work  or  resistances,  all  the  living  forces, 
developed  or  destroyed  in  the  changes  of  volume  or  state  of  bodies, 
are  accompanied  by  a  disappearance  or  production  of  an  equivalent 
heat ;  the  quantity  of  heat  expended  in  the  Giffard  apparatus  will  be 
precisely  (neglecting  the  losses  by  radiation  and  contact  with  surround- 
ing mediums,)  equivalent  to  the  quantity  of  work  corresponding  to 
the  elevation  of  the  feed-water  from  the  reservoir  whence  it  is  taken, 
and  its  forcing  into  the  boiler  against  the  pressure  which  exists  there. 
We  are  therefore  authorized  to  assert  that  the  apparatus  of  M.  Giffard 
as  a  feed-pump  for  boilers,  is  theoretically  perfect*  But  machines  con- 
structed on  the  same  principle  as  this  apparatus,  for  the  elevation  of 
water,  or  more  generally  for  the  purpose  of  moving  masses  of  liquids 
or  gases,  so  that  the  heat  contained  in  the  jet  formed  by  the  mixture 
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be  reallj  so,  the  quantity  of  water  which  it  is  possible  to  introdace 
into  the  boiler  by  means  of  the  injecting  apparatus,  will  be  at  the  great- 
est 18  times  the  weight  of  the  steam  used  in  the  apparatus. 

The  volume  of  feed- water  which  it  is  possible  to  drive  into  the  boiler 
bj  means  of  M.  Giffard*s  injector  increases  in  proportion  as  the  effect- 
ive pressure  (that  is,  the  excess  of  the  pressure  of  the  steam  over  that 
of  the  atmosphere)  increases.  Thus,  for  instance,  if  the  effective  pres- 
sure is  only  half  an  atmosphere,  the  weight  of  the  cubic  metre  of  steam 
under  that  pressure  and  the  corresponding  temperature  111^  will  be 
0'8349  kil.  The  formula  gives  in  this  case,  for  the  velocity  of  the 
steam  issuing  into  the  atmosphere  without  previous  expansion,  832 
metres  per  second.  The  velocity  with  which  the  liquid  water  would 
spout  under  a  pressure  of  half  an  atmosphere,  would  be  only,  in  round 
numbers,  10  metres  per  second;  whence  it  follows  that  the  steam 
could  draw  with  it  30  times  its  weight  of  water,  the  liquid  jet  still  pre- 
serving sufficient  velocity  to  penetrate  into  the  boiler.  The  limit  thus 
roughly  determined  is  undoubtedly  too  high,  because,  on  the  one  hand 
the  velocity  of  the  steam  is  diminished  by  the  resistances  of  the  pipes 
and  ajutage,  and  on  the  other  hand  the  density  of  the  liquid  jet  is 
diminished  by  the  rise  of  the  temperature,  perhaps  by  imperfectly  con- 
densed steam,  and  by  the  air  drawn  in.  But  it  is  nevertheless  certain 
that  the  feed  will  be  more  certain  and  may  be  made  more  abundant  in 
proportion  as  th^  effective  pressure  in  the  boiler  is  less. 

As  an  apparatus  for  feeding  steam  boilers,  the  injector  of  M.  Gif- 
fard  is  without  doubt  the  best  of  all  those  hitherto  employed,  and  the 
best  that  can  be  employed,  as  it  is  also  the  most  ingenious  and  simple. 
If,  in  fact,  in  conformity  with  the  old  ideas,  we  suppose  that  the  quan- 
tity of  heat  contained  in  bodies  is  preserved  integrally ;  then,  whatever 
changes  of  volume  or  state  they  undergo,  independently  of  the  quantity 
of  work  done,  or  of  resistances  which  are  the  consequences  of  these 
changes,  it  is  clear  that  the  action  of  the  Giffard  apparatus  will  give 
occasion  to  no  loss  of  heat  except  that  which  will  take  place  by  radia- 
tion, or  by  contact  of  the  boiler  and  its  appurtenances  with  the  sur- 
rounding air.     The  feeding  will  then  be  gratuitous. 

If,  conformably  to  the  more  rational  principles  of  the  new  dynamic 
theory  of  heat,  we  admit  that  the  heat  is  transformed  into  work,  and 
mce-verBa,  so  that  all  the  work  or  resistances,  all  the  living  forces, 
developed  or  destroyed  in  the  changes  of  volume  or  state  of  bodies, 
are  accompanied  by  a  disappearance  or  production  of  an  equivalent 
beat ;  the  quantity  of  heat  expended  in  the  Giffard  apparatus  will  be 
precisely  (neglecting  the  losses  by  radiation  and  contact  with  surround- 
ing mediums,)  equivalent  to  the  quantity  of  work  corresponding  to 
the  elevation  of  the  feed-water  from  the  reservoir  whence  it  is  taken, 
and  its  forcing  into  the  boiler  against  the  pressure  which  exists  there. 
We  are  therefore  authorized  to  assert  that  the  apparatus  of  M.  Giffard 
as  a  feed-pump  for  boilers,  is  theoretically  perfect*  But  machines  con- 
structed on  the  same  principle  as  this  apparatus,  for  the  elevation  of 
water,  or  more  generally  for  the  purpose  of  moving  masses  of  liquids 
<»r  gases,  so  that  the  heat  contained  in  the  jet  formed  by  the  mixture 
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of  the  steam  and  the  liquids  or  gases  drawn  in  by  it,  would  be  of  no 
use  in  the  final  efiect,  would  be  very  poor  machines  as  regards  the 
economy  of  work.  Thus  we  have  seen  that  if  the  steam  draws  in  with 
it  n  times  its  weight  of  water  or  any  other  fluid,  the  living  force  of 

the  jet  is  reduced  to  the  fraction  of  the  living  force  which  the 

vapor  had  at  first,  so  that  the  living  force  lost  is  the  fraction  -     -^  of 

the  primitive  living  force.  This  loss  increases  enormously  with  the 
ratio  of  the  weight  drawn  in  to  the  weight  of  the  steam,  and  this  ratio 
would  generally  be  very  great. 

A  jet  of  steam  issuing  with  a  velocity  due  to  a  pressure  of  5  atmo- 
spheres, can  draw  with  it  50  times  its  weight  of  water  and  lift  it  to  a 
height  which  in  round  numbers  would  be  nearly  6  metres.  The  loss 
of  work  in  this  case  would  be  |J  of  the  total  work  which  the  steam 
could  have  developed  had  it  acted  with  full  pressure  without  expan- 
sion or  condensation,  against  the  external  atmosphere. 

If  a  jet  of  steam  with  the  velocity  here  supposed,  draws  in  10  times 
its  weight  of  atmospheric  air,  acting  thus  as  a  blowing-machine,  the 
living  force  of  the  jet  of  damp  air  would  not  exceed  j\  of  the  living 
force  of  the  steam ;  that  is,  the  work  which  would  have  been  theo- 
retically performed  by  the  steam  acting  against  the  pressure  of  the 
atmosphere,  without  condensation. 

The  apparatus  of  this  kind  which  are  now  and  may  hereafter  be 
used,  may,  no  doubt,  be  advantageously  employed  under  peculiar  cir- 
cumstances, owing  to  their  extreme  simplicity ;  but  they  not  the  less 
remain  very  bad  machines  in  reference  to  the  economy  of  motive  power. 

M.  Gifiard  perfectly  well  understood  this.  The  merit  of  his  ingeni- 
ous invention  therefore  consists  in  its  application  to  steam  boilers,  and 
the  construction  of  an  apparatus  which  works  with  perfect  ease  and 
regularity :  which,  for  example,  at  the  Imperial  Tobacco  Manufactory, 
where  it  suffices  for  the  feed  of  boilers  of  200  horse-power,  injects 
per  hour,  as  we  have  been  told,  as  much  as  4  cubic  metres  {tans)  of 
water. 

Some  persons  have  claimed  the  priority  of  invention  over  M.  Gif- 
fard.  If  they  have  not  made  use  of  the  steam-jet  from  a  boiler  for 
the  feed  of  that  same  boiler,  or  realized  other  applications  in  which 
the  heat  contained  in  the  jet  drawn  in  by  the  steam  plays  the  princi- 
pal part,  they  have,  in  our  opinion,  made  but  bad  machines,  founded 
on  a  fact  long  known  and  applied,  viz :  the  drawing  along  of  gases 
or  liquids  by  lateral  communication. 

The  Giffard  Injector  has  been  applied  for  a  month  past  to  a  loco- 
motive on  the  Paris-Strasbourg  railroad.  At  first  the  feed-pumps 
were  left  in  place,  so  that  they  might  be  used  in  cases  of  necessity ; 
but  there  was  no  occasion  to  have  recourse  to  them,  and  after  it  was 
ascertained  that  the  working  of  the  injector  was  easy  and  sure,  the 
pumps  were  removed  two  weeks  since. 

The  Injector  is  placed  horizontally  and  fixed  by  two  iron  clamps 
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upon  the  left  side  of  the  boiler ;  the  winches  of  the  two  screws,  m  and 
n,  are  turned  towards  the  rear,  so  as  to  be  near  the  driver ;  the  space 
sarrounding  the  conical  ajutage  of  the  cylinder  which  receives  the 
steam,  is  put  by  a  pipe  into  commanication  with  the  tender.     The 
conical  tube,  I,  which  receives  the  liquid  jet,  enters  a  vertical  cylin- 
drical box  containing  the  clack  s,  which  is  placed  above  the  point  of 
insertion  of  the  pipe  into  the  box.     Above  the  clack  is  inserted  the 
pipe  which  opens  into  the  boiler  near  the  lower  and  front  part,  at  the 
same  point  where  the  feed-pipe  from  the  pump  was  formerly  inserted* 
The  cylindrical  box  is  closed  above  by  a  plate  fixed  by  a  stirrup  and 
screw,  80  that  the  clack  is  easily  accessible,  even  while  the  machine  is 
in  motion.     The  cylindrical  box  which  unites  the  two  parts  of  the 
apparatus,  opens  into  the  atmosphere,  and  along  its  axis  the  liquid 
vein  can  be  seen  passing  from  the  injecting  into  the  receiving  cone ; 
it  is  furnished  at  its  lower  part  with  a  short  tube,  by  which  the  water 
drawn  in,  when  it  has  not  been  entirely  received  into  the  cone  I,  is 
discharged;  it  falls  under  the  eye  of  the  observer  into  a  funnel  whence 
it  may  be  re-conducted  into  the  tender.     When  the  apparatus  is  not 
in  action,  the  stop-cock  of  the  steam-pipe  is  closed,  and  the  rod,  ^,  is 
pushed  into  the  ajutage.     When  the  engine-driver  wishes  to  feed,  he 
first  opens  the  stop-cock,  the  steam  enters  the  cylinder  which  it  heats 
up  by  its  own  partial  condensation,  but  it  cannot  escape  owing  to  the 
position  of  the  rod ;  this  is  withdrawn  by  turning  the  winch  of  its 
screw  immediately  after  the  opening  of  the  stop-cock.    The  water  from 
the  tender  is  immediately  drawn  in ;  the  whole  of  that  which  comes  in 
does  not  at  first  penetrate  into  the  receiving  cone :  a  part  flows  off  by 
the  waste-pipe.     In  order  that  this  discharge  may  cease,  and  that  the 
whole  of  the  water  drawn  in  may  penetrate  into  the  receiving  cone 
and  thence  into  the  boiler,  the  conical  ajutage  of  the  cylinder,  (?,  must 
be  properly  inserted  in  the  exterior  cone.    The  depth  of  the  insertion, 
which  is  regulated  by  the  driver  by  means  of  the  screw  and  winch  w, 
must  be  greater  and  the  annular  space  through  which  the  water  passes 
consequently  narrower,  as  the  pressure  is  less  in  the  boiler.     Thus, 
for  example,  if,  at  the  moment  the  apparatus  is  set  to  work,  the  steam 
gauge  of  the  boiler  indicates  7  atmospheres,  and  the  ajutage  has  been 
so  adjusted  that  the  whole  liquid  jet  penetrates  into  the  receiving  cone, 
and  no  water  escapes  by  the  discharge-pipe,  this  latter  pipe  will  show 
water  so  soon  as  the  gauge  indicates  a  perceptibly  lower  pressure,  and 
the  more  the  pressure  falls  the  greater  the  quantity  of  water  wasted. 
To  stop  this  waste,  it  is  necessary  to  push  the  ajutage  farther  into  the 
external  cone  in  proportion  as  the  pressure  falls ;  the  effect  of  this 
adjustment  is  so  sensible  that  the  engine-driver  informed  me  that  he 
could  tell  the  pressure  in  his  boiler  as  well  by  the  amount  of  adjust- 
ment necessary  to  stop  the  waste,  as  by  reading  the  gauge.     When  it 
is  desired  to  feed  by  the  Injector,  a  locomotive  at  rest,  before  its  steam 
is  up,  the  interior  pressure  being,  for  instance,  not  more  than  1^  or  2 
atmospheres,  the  ajutage  must  be  pushed  very  far  into  the  cone,  and 
for  this  purpose  it  is  necessary  to  make  several  revolutions  of  the  screw 
Y ;  the  winch  ought  therefore  to  be  so  adjusted  that  this  may  be  easy. 
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This  is  not  the  case  in  the  locomotives  on  the  Eastern  Railroad ;  the 
winch  not  being  able  to  make  an  entire  revolution,  the  driver  is  obliged 
to  remove  and  replace  it  on  its  square,  when  he  wants  to  feed  before 
his  steam  is  up. 

It  is  evident  that  by  contracting  the  annular  space  between  the  aju- 
tage and  the  cone  through  which  the  water  drawn  in  passes,  the  vol- 
ume of  this  water  is  diminished.  The  facts  which  I  have  jast  mentioned, 
are  not  at  variance  with  that  which  I  said  as  to  the  greater  ease  of 
feeding  a  boiler  by  the  Injector  in  proportion  as  the  internal  pressure 
diminishes ;  the  weight  of  the  steam  expended  in  the  unit  of  time  di- 
minishes much  more  rapidly  in  the  compound  ratio  of  the  decrease  of 
the  velocity  and  density.  The  quantity  of  water  mixed  with  the  steam 
and  thrown  into  the  boiler  in  a  unit  of  time,  must  therefore  decrease 
with  the  internal  pressure,  although  the  ratio  of  the  weight  of  this 
water  to  that  of  the  steam,  increases.  Now,  as  this  quantity  of  water 
flowing  in  in  the  unit  of  time  depends  principally  upon  the  size  of  the 
annular  space  between  the  exterior  wall  of  the  ajutage  and  the  interior 
of  the  surrounding  cone,  it  is  easily  seen  that  this  space  must  be  con- 
tracted in  proportion  as  the  pressure  in  the  boiler  diminishes. 

The  Academy  of  Sciences,  of  Paris,  have  awarded  to  this  Injector 
the  Montyon  Prize  of  1000  francs,  "for  the  most  deserving  invention 
of  instruments  useful  to  agriculture,  the  mechanic  arts,  or  sciences." 


Notices  of  some  of  the  Patents  taken  out  for  the  preparation  and  use 
of  the  new  Purple  Dyes  generally  known  as  the  ^^ Mauve  or  Perkins 
Purple^  Harmaline^  Violine^  Purpunne^  Roseine^  ^<?-j"  with  Re- 
marks upon  them.* 

The  superb  and  fast  purple  colors  obtained  by  the  action  of  bi-chro- 
mate  of  potash  on  aniline  and  its  homologues,  was  discovered  by  Mr. 
W.  H.  Perkins.  Dr.  Hofmann's  researches  on  aniline  were  doubtless 
the  true  cause  of  attention  being  drawn  to  that  base  as  a  substance 
from  which  results  of  practical  importance  were  one  day  to  be  ob- 
tained ;  and  in  the  hands  of  his  pupil,  the  manufacture  of  aniline  pur- 
ple has  become  one  of  the  most  refined  and  beautiful  manufactures 
known. 

The  tendency  of  aniline  to  yield  colors  when  subjected  to  various 
processes  of  oxidation  has  long  been  known.  Solutions  of  salts  of 
aniline  with  the  mineral  acids  when  evaporated,  generally  color  the 
edges  of  the  basins  of  a  red  or  blue  tint.  The  power  of  a  solution  of 
bleaching  powder  to  develop  a  charming  purple  tint  in  even  the  weak- 
est aqueous  solution  of  aniline  ha^  for  many  years  been  known,  and 
applied  in  the  examination  of  organic  bases  as  a  test  for  the  presence 
of  that  alkaloid.  This  reaction  has  been  seized  upon  as  the  founda- 
tion of  a  patent  granted  to  Joshua  Taylor  Beale  and  Thomas  Nesham 
Kirkham,  dated  May  13th,  1859.  The  following  quotation  from  the 
specification  will  give  a  sufficient  idea  of  the  nature  of  the  process : 

"As  exampleii  of  some  of  the  more  desirable  modes  of  prodacing  the  imprOTed  dje 
according  to  our  invention,  we  give  the  following  proportions  and  modes  of  operatiDg: — 

•  From  ths  Lond.  Onmieal  Nevis  No.  7. 
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We  Ul(0  one  metrare  of  eniline  water  seturtted,  end  add  thereto  one  meamire  of  acetic 
acid*  aay  of  five  strengths,  and  one  measure  of  hypochlorite  of  lime,  of,  Kay,  apecific 
fraviiy  1010.  The  bypochlnriie  should  be  carefully  added,  in  order  to  admit  of  pro- 
ducing the  particular  shades  of  violet  blues  required,  aa  shades  of  varying  depth  may  be 
produced  by  increaaing  or  decreasing  the  proportion  of  the  hypochlorite.  After  a  whilo 
the  dye  will  become  lilac,  and  will  dye  lilac  of  ▼ari4>uK  intensities,  depending  on  (he  quan- 
tity of  hypochlorite  of  lime  and  wster  that  may  be  mixed  with  the  dye.  Instead  of  add- 
ing a  aolution  of  chlorine  or  hypochlorite  of  lime  to  the  liquor,  we  sometimes  pass  chlorine 
gas  through  the  latter,  carefully  watching  the  same  during  the  process,  in  order  to  arrest 
the  further  supply  of  the  gaa  when  the  desired  effect  has  been  produced  on  the  liquor." 

With  reference  to  the  above  we  consider  that  any  process  founded 
upon  the  action  of  hypochlorite  of  lime  upon  aniline  must  be  of  lim- 
ited application.  In  the  first  place,  the  presence  of  the  bleaching 
powder  would  render  it  impossible  for  the  fabric  previously  dyed  with 
fugitive  colors  to  be  passed  through  the  bath.  In  the  next  place,  it 
would  interfere  in  many  cases  with  the  subsequent  application  of  other 
colors.  But  there  is  a  more  serious  difficulty  owing  to  the  sparing 
solubility  of  aniline  in  water,  consequently  the  dye  will  always  be  in 
a  very  dilute  state,  and  totally  useless  in  practice  as  compared  with 
the  hiehly  concentrated  solution  sold  by  Mr.  Perkins,  at  ^6  the  gal* 
Ion.  In  the  next  place,  even  the  small  quantity  of  aniline  which  exists 
in  solution  will  not  be  totally  converted  into  dye,  so  that  enormous 
volumes  of  fluid,  involving  correspondingly  large  vessels,  will  have  to 
be  employed  to  obtain  a  comparatively  minute  quantity  of  dye. 

Several  patents,  besides  that  last  mentioned,  have  been  taken  out 
for  producing  aniline  purple.  Among  the  substances  used  to  oxidise 
the  aniline  may  be  mentioned  peroxide  of  lead,  peroxide  of  manganese, 
and  the  green  manganate  of  potash. 

As  regards  the  manganese  and  peroxide  of  lead,  there  are  two  pa- 
tents for  the  use  of  these  substances.  The  first,  dated  May  7th,  1859, 
was  granted  to  Richard  Dupdale  Kay.  The  last  named  patentee  takes 
an  acetate,  sulphate  or  hy£:ochlorate  of  aniline,  with  excess  of  acid, 
and  treats  the  salt  with  peroxide  of  manganese  at  a  temperature  of 
212^  E.  until  no  further  precipitate  is  obtained.  The  patentee  also 
claims  peroxide  of  lead  or  chloride  of  lime  as  oxidizing  agents.  In 
this  process  a  precipitate  and  liquid  are  obtained,  both  of  which  con- 
tain coloring  matter ;  the  latter  is  obtained  from  the  precipitate  by 
digestion  in  dilute  sulphuric  acid.  The  liquids  are  then  mixed  to- 
gether, and  the  coloring  matter  and  manganese  precipitated  by  am- 
monia. The  precipitate  is  then  washed  and  dried,  and  the  coloring 
matter  extracted  by  weak  alcohol  or  methylated  spirit. 

This  patent  does  not  give  any  process  for  separating  the  brown  or 
resinous  impurities  which  accompany  the  coloring  matter,  except  by 
so  reducing  the  strength  of  the  spirit  as  to  prevent  it  dissolving  the 
former.  We  were  aware  long  before  seeing  this  patent  that  peroxide 
of  manganese  could  be  used  for  producing  the  color,  but  the  experi- 
ments made  upon  the  subject  by  a  distinguished  Scotch  chemist  were, 
as  we  were  informed,  by  no  means  satisfactory  either  as  regarded  the 
quantity  or  quality  of  the  product.  If  the  author  of  this  process  can 
substantiate  his  claim  to  the  chloride  of  lime  and  peroxide  of  lead 
processes,  he  plainly  takes  the  wiAd  out  of  the  sails  of  the  patents 
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granted  to  Beale  and  Eirkham  on  the  13th,  and  David  S.  Price  on 
the  25th  of  May,  1859.  The  latter  chemist  in  his  provisional  specifi- 
cation claims  peroxide  or  sesquioxide  of  manganese,  but  in  his  final 
specification  he  does  not  mention  the  manganese,  but  confines  himself 
to  the  lead  process.  Mr.  Price,  by  oxidizing  aniline  and  its  homo- 
logues  with  peroxide  of  lead,  prepares  three  colors  which  he  terms 
"  Violine,"  "  Purpurine,"  and  "  Roseine."  For  these  he  uses  the  fol- 
lowing proportions  of  the  ingredients : — 

Violins. — 1  equivalent  of  aniline,  2  equivalents  of  sulphuric  acid, 

1  equivalent  of  peroxide  of  lead. 

PuRPURiNB. — 2  equivalents  of  aniline,  2  equivalents  of  sulphuric 
acid,  1  equivalent  of  peroxide  of  lead. 

BoSEiNE. — 1  equivalent  of  aniline,  1  equivalent  of  sulphuric  acid, 

2  equivalents  of  peroxide  of  lead. 

The  substances  are  boiled  together  and  filtered  hot.  The  coloring 
matters  are  contained  in  solution.  The  two  first  processes  do  not 
convert  all  the  aniline  into  coloring  matter,  the  last  does.  It  is  evi- 
dent, therefore,  that  the  redness  of  tint  increases  with  the  extent  of 
the  oxidation.  This  is  quite  in  accordance  with  what  has  been  observed 
generally  with  the  colors  from  aniline  and  its  congeners.  We  must 
admit  that  while  Price's  patent  appears  the  most  practical  of  the  three, 
we  do  not  think  his  process  by  any  means  approaching  in  value  to  that 
due  to  the  talent  of  Mr.  Perkins.  It  is  true  that  the  colors  would  be 
yielded  of  considerable  purity,  but  the  expense  of  the  peroxide  of  lead 
would  be  very  great,  and  the  yield  probably  small.  Moreover  there  are 
considerable  difficulties  in  manipulating  with  so  dense  a  powder  as  per- 
oxide of  lead.  All  the  machinery  for  agitation  must  be  strong  and 
kept  ceaselessly  in  motion,  or  so  heavy  a  precipitate  would  sink  to  the 
bottom  and  produce  no  result. 

The  process  of  Mr.  Perkins  has  none  of  the  disadvantages  of  any  of 
the  others ;  it  is  simple,  practical,  and  yields  an  invariable  product. 
It  is  true  that  it  is  said  to  require  expensive  and  complex  machinery 
in  order  to  carry  it  out  efiectively ;  but  as  long  as  a  process  contains 
within  itself  the  elements  of  success  (which  we  do  not  think  these  new 
patents  do),  a  little  expense  in  the  construction  of  machinery  is  of  com- 
paratively little  moment  where  the  final  product  is  so  valuable. 

Williams's  patent  is  for  the  use  of  the  green  manganate  (or,  as  it  is 
eften  incorrectly  called  in  commerce,  permanganate)  of  potash  as  the 
agent  of  oxidation.  The  product  when  the  operation  is  properly  con- 
-ducted,  is  unexceptionable  in  purity  and  beauty.  If  the  action  be  too 
much  prolonged  the  color  is  entirely  changed,  and  a  beautiful  pink  or 
crimson  color  results.  In  fact,  according  to  the  specification,  a  cer- 
tain amount  of  the  pink  color  is  always  produced.  In  carrying  out 
this  patent,  the  only  thing  to  be  considered  is  the  price  of  the  man- 
ganate and  the  quantity  of  the  product.  Upon  this  point  we  are  not 
in  possession  of  sufficient  information  to  speak  positively. 

In  using  these  dyes  much  depends  upon  the  proper  selection  of  the 
mordants.  Tin  is  the  only  metal  which  has  yielded  unexceptionable 
results.     The  perchloride  does  very  well,  but  stannate  of  sods  is  pre- 
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ferred.  In  printing,  the  dye  is  first  mixed  with  gum,  and  the  colored 
mncilage  is  subsequently  stirred  up  with  the  desired  quantity  of  albu- 
men.    The  printed  fabric  is  then  steamed  in  order  to  fix  the  color. 

Messrs.  W.  H.  Perkins  and  Mathew  Gray  (the  former  the  discoverer 
of  the  purple,  and  the  latter  the  skilful  director  of  the  great  printing 
establishment  at  Dalmonach  near  Glasgow,)  have  taken  out  a  patent 
for  a  new  method  of  mordanting  for  the  purple.  They  effect  this  by 
means  of  oxide  or  carbonate  of  lead.  The  acetate  of  lead  is  first  printed 
on,  and  the  fabric  is  afterwards  passed  through  a  bath  of  ammonia,  or 
an  alkaline  carbonate.  By  this  means  the  lead  becomes  fixed  in  the 
fibre  of  the  cloth.  The  purple  dye  bath  should  then  yield  its  color 
to  the  mordanted  portions,  to  the  exclusion  of  the  other.  But  it  is 
found  in  practice  that  the  patterns  printed  in  this  manner  are  not  sharp 
or  well  defined.  The  purple  runs  into  those  parts  of  the  cloth  which 
should  remain  white.  To  prevent  this  the  goods  are  washed  with  soap 
and  water  after  the  fixation  of  the  lead,  before  subjection  to  the  bath ; 
this  clears  the  whites  to  some  extent,  but  the  patentees  sometimes  add 
soap  to  the  bath  itself,  so  as  to  purify  the  whites.  But  if  the  quantity 
of  soap  employed  at  first  to  wash  the  mordanted  cloth  has  been  in  the 
proportion  of  one  pound  to  twenty-five  yards  of  cloth,  they  do  not  put 
any  amongst  the  color  in  the  bath. 

it  is  evident  that  this  process  contains  within  itself  sources  of  error. 
By  the  necessity  for  soaping  after  the  mordanting,  it  appears  that  the 
lead  does  not  adhere  with  sufiieient  firmness  to  the  spot  where  it  has 
been  printed  on ;  the  soap  is  therefore  to  remove  the  feebly  attached 
portions  of  mordant  and  prevent  the  color  from  passing  its  proper 
limits.  If,  however,  the  first  soaping  has  been  insufficiently  performed 
the  dye  spreads.  This  can  to  some  extent  be  avoided  by  the  objec- 
tionable process  of  putting  soap  into  the  dye  bath.  The  patentees 
also  put  oily  or  fatty  matters  into  the  bath  to  prevent  the  spreading 
of  the  color.  We  have  reason  to  believe  that  this  patent  process  is 
not  successful  in  practice. 

Petroleum  Oil. 
Mr.  George  Wilson,  of  London,  the  eminent  maker  of  stearic  acid, 
has  greatly  improved  the  distillation  of  natural  petroleums,  by  adding 
to  the  use  of  superheated  steam,  that  of  a  vacuum,  by  means  of  an  ap- 
paratus similar  to  the  one  used  in  sugar-making. — Cosmos j  March,  1860. 

A  Substitute  for  Cochineal,  Fuchsine, 
MM.  Benard  and  Frank  by  causing  certain  anhydrous  metallic  chlo- 
rides to  re-act  upon  the  alkaloids  extracted  from  the  products  of  coal, 
or  derived  from  azotized  hydro-carbons,  have  succeeded  in  producing  in 
ft  regular  and  practical  way,  a  new  coloring  matter  which  they  call 
FuehsnUy  of  great  body  and  of  incomparable  richness  of  color  and 
Instreu  It  advantageously  replaces  cochineal,  and  will  entirely  de- 
throne murexide.  Stuffs  dyed  with  this  color  have  already  been  in- 
trodocedy  and  hare  been  received  with  surprise  and  admiration. 

CosmoSf  March,  1860. 
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Particulars  of  the  U.  S.  Steam  Sloop  Pocahontag. 

Hull  built  by  U.  S.  Government  at  Gosport  Navy  Yard.  Macbinery 
originally  built  by  Harrison  Loring,  of  Boston;  rebuilt  at  the  Gosport 
Navy  Yard. 

IIULL. — 

Length  from  knightheftd  to  taiSraiiy  • 

**       on  load  water  line,  . 

Breadth  of  beam,  ex li erne,  .  • 

Uep'h  oT  bold,  .  • 

Length  of  engine  and  boUer  apace,  • 

Draft  of  water,  .  • 

Diaplaoement  at  load  draft,  .  • 

Tonnage,  •  • 

EvoiNBS.— >Two — Vertical  direct  action. 

Diameter  of  cylinder,  •  • 

Length  of  stroke,      •  • 

Diameter  of  abaft,  •  • 

Cut-off^iized  alide— half-atroke. 
Mali  mum  premure  of  ateam,  • 

"        revolutions,  .  . 

BoiLBRB  — Two — Martin'a  vertical  tubular. 

Length  of  boilers, 

Width  " 

Height  "      exrlusive  of  ateam  chimney, 

"  *•      inclusive  " 

Furnaces  in  each  boiler,       •  • 

Breaiith  of  furnace,  • 

Length  of  grate  bare,  •  • 

M  umber  of  tubes  (iron J,  • 

I^engtb  of  tube,  . 

External  diameter,    • 

Grate  aurface,  •  • 

Heating  surface,        •  • 

Diameter  of  smoke  pipe,      •  • 

Height  **        above  grates, 

8csB  w. — Un  iform. 

Diameter,     •  •  • 

Length  at  hub,  • 

**        periphery,  •  • 

Pitch, 
Kumber  of  blades,  .  •  S. 

Remarhe. — During  a  trial  at  sea,  March  27,  I860,  speed  8  knots. 
Revolutions,  5tf .    Steam,  15  fts.  J.  H.  W. 
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Effect  of  Pressure  on  Ulectro-eondueting  Power. 

M.  Elie  Wartmann  has  found  experimentally  that  the  electric  eon* 
ductibility  of  copper  wire  is  sensibly  diminished  by  a  pressure  of  50 
atmospheres,  that  this  diminution  increases  with  the  pressure,  and  dis* 
af^ears  when  the  pressure  is  relieved.  The  experiments  were  carried 
up  to  400  atmospheres.  These  results  establish  a  new  analogy  between 
heat,'  light,  and  electricity. — L'InstUut. 
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Specification  of  the  Patent  granted  to  William  Clark, /or  Improve- 
ments in  obtaining  or  extracting  Quinine  and  the  principal  Or- 
ganic Alkalies. — Dated  May  3,  1869. — (A  Communication.)'*' 

The  several  processes  for  the  manufacture  of  sulphate  of  quinine 
which  have  heen  made  use  of  or  suggested  to  the  present  time  are  well 
known,  and  consist  in  the  action  either  of  alcohol,  or  of  essences, 
schist  oils,  or  of  coal  and  other  carburets  of  hydrogen  on  the  raw  pre- 
cipitate, dried  or  pulverized,  and  producing  decoction  of  quinquina. 
The  several  agents  exhausting  the  precipitate  more  or  less  completely 
produce  a  sulphate  of  quinine  of  greater  or  less  strength.  The  prin- 
cipal objections  to  the  employment  of  these  substances  are  their  vola- 
tileness  and  the  loss  resulting  from  their  use ;  the  necessity  for  dry- 
ing and  pulverizing  the  precipitate,  and  consequently  the  danger  and 
even  certainty  of  leaving  some  quinine  unextracted.  In  short,  all  the 
known  processes,  with  the  exception  of  the  direct  treatment  of  the 
bark  by  means  of  alcohol,  present  the  grave  objection  of  leaving  a 
great  quantity  of  the  quinine  in  the  mother  water  of  the  decoction, 
which  will  be  precipitated  at  the  bottom  in  a  raw  state,  from  which  it 
has  to  be  withdrawn  by  evaporation  at  comparatively  great  expense  in 
relation  to  the  result. 

The  improved  method  herein  proposed,  appears  to  be  exempt  from 
the  above-mentioned  defects,  and  also  presents  great  advantages,  which 
are  as  follows : — A  decoction  is  obtained  from  the  bark  in  the  ordinary 
manner  by  means  of  hydrochloric  or  sulphuric  acids;  an  alkali  or  alka- 
line carburet  is  then  added,  such  as  soda,  ammonia,  or  carbonate  of 
soda,  until  precipitation  ceases ;  at  this  moment  the  liquor  becomes 
entirely  alkaline,  care  being  taken  that  the  excess  of  alkali  be  as  little 
as  possible.  The  liquor  holding  the  precipitate  in  suspension  is  then 
boiled,  and  a  certain  quantity  of  solid  fatty  acids,  such  as  stearic  or 
margaric  acids,  added ;  these  acids  then  melt  and  form  a  layer  on  the 
surface  with  which  all  parts  of  the  liquid  under  the  influence  of  ebul- 
lition come  in  contact  successively ;  in  this  manner  the  quinine  being 
dissolved  in  the  water  combines  with  the  fatty  acids,  and  forms  with 
it  a  perfectly  insoluble  soap.  After  a  certain  time  the  precipitate 
becomes  of  a  blackish  color,  and  the  alkaline  liquor  is  transformed  into 
qninic  acid,  neither  one  nor  the  other  containing  any  trace  of  the  qui- 
nine or  cinchonine,  which  are  entirely  absorbed  by  the  fatty  acids. 
The  liquor  is  then  allowed  to  rest  and  cool.  When  the  fatty  acids 
become  solidified  on  the  surface,  they  are  removed  in  the  form  of  a 
cake,  and  then  boiled  with  distilled  water  for  the  purpose  of  removing 
any  impurities  with  which  it  may  be  mechanically  combined.  This  is 
continued  until  the  fatty  matter  yields  nothing  more  to  the  pure  water; 
it  is  then  boiled  in  water  acidulated  with  sulphuric  acid,  and  the  excess 
of  acid  subsequently  saturated  in  the  ordinary  manner  by  means  of  an 
alkali;  some  dark  matters  will  be  precipitated,  and  after  filtration  a 
crystallized  block  of  sulphate  of  quinine  will  be  obtained  by  cooling, 
which  block  may  be  purified  as  in  ordinary. 

•Prom  the  Repertory  of  Patent  InTeotloni^  Teb^  I860. 
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It  will  be  understood  that  the  right  is  reserved  of  using  any  fatij 
acid,  either  solid  or  liquid,  or  oils  which  may  be  spontaneously  aci£- 
fied,  or  of  all  substances  which  may  directly,  or  by  a  double  decom- 
position, produce  an  insoluble  combination  of  fatty  acids  and  quinine 
or  quinine  soap.  However,  in  practice,  preference  is  given  to  fatty 
acids  produced  by  the  fusion  of  candles,  which  are  unalterable  in  the 
atmosphere  and  do  not  mix  with  water,  are  easily  separated  from  the 
precipitate,  and  also  have  the  great  advantage  of  becoming  solid;  the 
operation  effected  by  these  means  is  complete,  very  simple  and  rapid 
in  execution.  It  will  be  understood  that  this  improved  process  is  also 
applicable  for  the  extraction  of  alkalies  from  opium,  morphia,  codeia, 
&c.  The  operation  as  applied  to  opium  is  effected  in  a  precisely  simi- 
lar manner  as  for  the  precipitation  of  quinine.  It  will  be  observed 
that  the  principal  feature  of  the  present  invention  is  the  use  of  fatty 
acids  for  the  extraction  of  matters  from  any  vegetable  base,  as  herein- 
before described.  t 


Specification  of  the  Patent  granted  to  Walter  Crum,  for  Improve- 
mente  in  Printing  and  Dyeing  Textile  Fibres  and  Fabrics. — Dated 

May  23,  1869.* 

My  invention  consists  in  a  mode  of  treating  gluten,  and  employing 
it  in  conjunction  with  an  alkali  as  a  mordant  or  intermedium  for  at- 
tracting and  fixing  certain  coloring  matters  to  cotton  and  other  vege- 
table textile  fibres  and  fabrics. 

The  method  is  to  mix  gluten  with  caustic  potash  or  soda,  or  with 
the  silicate  of  potash  or  soda ;  to  print  or  otherwise  impregnate  the 
fibre  or  fabric  with  the  solution  or  mixture  so  produced  in  the  manner 
well  known  to  calico  printers  and  dyers ;  to  subject  the  fibre  or  fabric 
60  impregnated  to  the  joint  action  of  heat  and  moisture,  and  then  to 
apply  the  particular  coloring  matter  which  is  to  be  attracted  and  fixed. 

The  process  I  adopt  is  as  follows : — 

First,  I  take  the  gluten  of  wheat  as  it  is  produced  in  the  well-known 
process  of  kneading  the  flour  of  wheat  with  water  and  washing  away 
the  starch,  and  I  allow  it  to  remain  in  a  suitable  vessel  until  it  has  lost 
its  tenacious  character  and  acquired  in  some  measure  that  of  a  mucilage. 
The  period  at  which  this  change  takes  place  varies  with  the  different 
qualities  of  flour  from  which  the  gluten  is  produced,  and  the  tempera- 
ture at  which  it  is  kept.  It  is  usually  sufficiently  fluid  after  fiv^e  or  six 
days  when  kept  at  summer  heat,  and  between  that  period  and  eight  or 
ten  days  thereafter  it  is  in  the  best  condition  to  be  used  for  the  pur- 
poses of  this  invention. 

Secondly,  I  then  proceed  to  purify  this  mucilage  by  rendering  the 
gluten  which  it  contains  again  insoluble  and  coherent,  and  for  that 
purpose  I  mix  it  with  a  solution  of  carbonate  of  soda  sufficient  to  satu- 
rate the  acid  which  has  been  formed  in  it ;  the  point  of  saturation  being 
indicated  by  test  paper  in  the  usual  way.  For  ten  pounds  of  eluten 
in  this  condition  there  is  usually  required  eighteen  ounces  of  solution 

•  From  thfl  Itopertory  of  Patent  InT«nUoiii^  F«b.  18€0. 
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of  carbonate  of  soda  of  specific  gravity  1*150.  The  gluten  in  becoming 
again  insoluble  gradually  separates  from  the  soda  solution,  and  par- 
tially resumes  its  tenacious  and  coherent  state,  and  the  whole  being 
shaken  on  a  cloth,  the  solution  passes  away  along  with  some  portions 
of  starch  not  previously  separated.  Assuming  the  above  quantities 
to  have  been  used,  the  gluten  remaining  is  then  to  be  kneaded  or  washed 
with  three  pounds  of  cold  water  and  shaken  on  a  cloth  as  before ;  and 
this  washing  operation  is  to  be  performed  three  times. 

Thirdly,  ten  pounds  by  weight  of  the  purified  gluten  is  to  be  mixed 
with  fourteen  ounces  of  solution  of  caustic  soda,  specific  gravity  1*080. 
The  gluten  immediately  dissolves  and  forms  a  mucilage,  which  is  to  be 
diluted  with  water  to  the  required  thickness,  as  is  understood  by  calico 
printers.     For  cylinder  printing  I  usually  add  seven  pounds  of  water^ 

Fourthly,  when  the  fibre  or  fabric  of  cotton  or  linen  has  been  printed 
or  otherwise  impregnated  with  the  compound  just  described,  and  dried, 
it  is  subjected  to  the  action  of  steam  (or  of  heated  air  more  or  less 
moist),  then  rinsed  in  water ;  and, 

Fifthly,  dyed  in  a  preparation  of  orchil  in  the  manner  well  known, 
or  in  picric  acid  or  dinitrophenylic  acid,  or  in  the  coloring  matter 
obtained  from  coal  tar  or  from  aniline ;  or  the  same  coloring  matters 
may  be  applied  by  printing  them  upon  a  fibre  or  fabric  previously  pre- 
pared with  the  glutinous  mordant  fixed  by  steam,  and  subsequently 
again  subjecting  the  printed  fabric  to  steam. 

Although  I  adopt  by  preference  for  the  purification  of  the  gluten, 
as  above  described,  the  employment  of  carbonate  of  soda,  yet  I  find 
that  other  substances,  caustic  soda,  or  potash  or  ammonia,  or  the  car- 
bonates of  potash  or  ammonia,  or  the  sulphates  or  phosphates  of  soda 
or  potash,  or  common  salt,  or  nitric  acid,  may  be  employed  for  repro- 
ducing the  insoluble  and  coherent  condition  of  the  gluten ;  but  I  find 
the  alkaline  carbonates  the  most  suitable  substances.  I  also  find  that 
gluten  may  be  employed  without  the  prescribed  purification,  and  at  an 
earlier  or  later  period  after  its  separation  from  the  starch,  though  not, 
as  I  believe,  to  the  same  advantage  as  the  prepared  gluten,  nor  with 
the  same  certainty  of  a  uniform  result.  If  taken  at  an  early  period, 
the  gluten  should  be  mixed  with  about  a  fourth  of  its  weight  of  caustic 
soda,  specific  gravity  1*080,  and  if  taken  after  the  gluten  has  attained 
its  most  fluid  condition,  it  should  be  mixed  with  about  one-third  of  its 
weight  of  the  same  caustic  soda,  more  soda  being  required  in  propor- 
tion to  the  length  of  time  the  gluten  is  kept,  and  in  these  several  opera- 
tions the  soda  may  be  replaced  by  an  equivalent  quantity  of  potash. 

Having  now  described  the  nature  of  my  invention,  and  the  manner 
of  performing  the  same,  I  would  observe  that  I  do  not  confine  myself 
to  the  precise  details  referred  to,  as  the  same  may  be  varied  without 
deviating  from  the  peculiar  character  of  my  invention ;  nor  do  I  con- 
fine myself  to  the  precise  proportions  given,  as  these  may  be  varied 
with  advantage,  according  to  the  condition  of  the  gluten,  which  again 
varies  with  the  quality  of  the  flour  from  which  the  gluten  is  produced, 
with  its  own  age  and  purity,  and  with  the  temperature  at  which  it  is 
kept.     These  are  points  which  will  readily  be  understood  and  allowed 
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for  by  any  competent  workman,  who,  when  his  material  varies  in  charac- 
ter, has  only  to  test  it  by  a  preliminary  trial  with  proportions  of  alkali 
slightly  varying,  and  to  observe  what  proportion  gives  the  best  result 
on  being  dyed.  The  alkaline  salts,  silicate  of  soda  or  potash,  in  which 
the  alkali  has  not  entirely  lost  its  alkaline  character,  and  in  propor- 
tions containing  an  equal  quantity  of  alkali  with  that  mentioned  above, 
may  be  employed  for  dissolving  the  purified  gluten,  although,  as  I  be- 
lieve, with  less  advantage  than  the  alkalies  which  I  have  named.  And 
I  do  not  claim  the  employment  of  a  mixture  of  gluten,  alkali,  and  color- 
ing matter,  unless  such  gluten  shall  have  been  purified  in  the  manner 
hereinbefore  described,  or  unless  such  mixture  shall  be  used  after  its 
application  to  the  fibre  or  fabric  as  a  mordant  for  the  coloring  matters 
already  specified. 

But  what  I  do  claim  is, — 

The  application  of  gluten  along  with  potash  or  soda,  or  the  silicate 
of  potash  or  soda,  to  cotton  and  other  vegetable  textile  fibres  and  fabrics 
as  a  mordant  for  attracting  and  fixing  any  of  the  coloring  matters 
above  stated,  with  which  it  is  brought  in  contact  after  being  applied 
to  the  fibre  or  fabric ;  and  I  also  claim  the  treating  and  purifying  of  gluten 
in  the  manner  and  by  the  materials  above  described. 
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The  Screw  Propeller. 

A  French  engineer,  M.  Taurines,  has  been  performing  an  interesting 
set  of  experiments  on  the  effects  of  the  screw  propeller  by  means  of 
a  new  instrument  which  he  calls  a  Helicometer;  which  consists  of  two, 
and  sometimes  three  dynamometers,  each  of  which  is  composed  of  a 
series  of  comparatively  feeble  springs  so  that  they  will  measure  light  or 
powerful  effects  with  equal  precision.  Of  the  two  dynamometers  of 
the  helicometers,  one  measures  the  force  transmitted  to  the  shaft  of  the 
propeller,  and  the  other  the  pressure  of  the  propeller ;  these  two  data 
joined  to  the  velocity  of  the  vessel  give  three  of  the  four  quantities 
which  enter  into  the  fundamental  equation  of  the  work  done,  so  that 
the  fourth  may  be  determined.  For,  let  P  represent  the  force  trans- 
mitted to  the  shaft,  in  kilogrammetres ;  the  pressure  in  kilogrammes 
K,  the  velocity  v  and  the  co-eflScient  of  useful  effect  p ;  we  shall  have 

the  equation,    p/?  =  r  v,  or,  jjae —  ;  in  which  R,  p,  and  v  are  given 

p 

by  the  observations.  This  determination  has  the  advantage  of  being 
independent  of  all  hypothesis,  and  gives  the  true  mechanical  effect  to 
the  propeller. 

The  most  valuable  part  of  M.  Taurines'  work  is  the  nnmerous  ap- 
plications which  he  has  made  of  his  helicometer  to  the  measarement 
of  useful  effect  of  more  than  forty  screws  differing  very  much  from 
each  other  in  pitch,  diameter,  fraction  of  surface,  and  number  of  blades. 
He  experimented  at  first  on  a  large  boat  which  he  had  built  on  purpose. 
The  steam  engine  was  of  high  pressure  and  cog-geared,  the  motor 
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wheel  having  90  teeth ;  the  pinion  on  the  shaft  did  not  gear  directly 
into  this  wheel,  bnt  into  an  intermediate  one,  so  that  the  pinion  could 
be  changed  at  will ;  the  pinions  varied  by  two  teeth  each,  from  20  to 
40  teeth ;  each  stroke  of  the  piston  produced,  as  desired,  from  2^  to  4^ 
turns  of  the  screw.  The  machine  preserving  sensibly  the  same  velo- 
city. The  40  propellers,  all  of  the  common  form,  were  of  cast  copper 
with  planed  surfaces  and  carefully  verified. 

The  essential  elements  of  a  screw  propeller  are,  the  pitehy  the  diame- 
ter^ the  number  of  blades^  and  the  fraction  of  the  surface,  and  it  was 
required  to  appreciate  in  turn  the  influence  of  each  of  these  elements. 
In  these  experiments  the  pitch  varied  from  0*535  to  1*4  metres ;  the 
diameter  from  0-475  to  0*640  metres ;  the  number  of  blades  from  2 
to  6 ;  the  fraction  of  surface  from  0*14  to  0*519. 

We  have  not  access  to  the  five  tables  in  which  M.  Taurines  has 
given  the  numerical  results  of  his  experiments,  in  which  he  registered 
and  calculated  over|5000  metres  (more  than  three  miles  of  curves),  but 
the  following  are  the  general  conclusions : — 

1.  Influence  of  the  Pitch* — The  examination  of  the  five  groups  of 
experiments  shows  that  in  every  case,  without  exception,  tne  useful 
effect  diminishes  as  the  pitch  increases.  Thus  with  screws  of  the  same 
diameter  and  same  number  of  blades,  as  the  pitch  increased  from  0*535 
to  1*4  metres,  the  useful  effect  fell  from  0*66  to  0*45. 

2.  Influence  of  the  Diameter. — The  three  sets  of  experiments  on 
this  subject  show  that  a  considerable  advantage  arises  from  the  use 
of  screws  of  large  diameter ;  the  useful  effect  is  dbnsiderably  increased, 
and  the  number  of  turns  of  the  screw  may  be  much  reduc^. 

8.  Influence  of  the  Number  of  Blades. — The  4-bladed  screw  is 
always  superior  to  the  2-bladed ;  but  the  advantage  was  not  sufficient 
to  overcome  the  other  advantages  of  the  latter. 

4.  Influence  of  the  Fraction  of  Surface. — The  fraction  of  surface 
may  be  considerably  reduced  without  much  altering  the  useful  effect ; 
screws  having  fractions  0*135  and  0*14  gave  useful  effects  of  0*698  and 
0*658.  But  if  the  fraction  be  too  small  the  machine  will  not  work  so 
regularly;  especially  for  screws  of  four  or  five  blades  the  fraction  of 
enrface  ought  to  have  a  certain  value. 

Besides  these  four  influences  I^.  Taurines  studied  the  effect  of  the 
velocity  of  the  vessel  upon  the  resistance  of  the  water.  He  tried  three 
screws  with  velocities  of  from  1*5  to  2  metres ;  with  the  first  two,  the 
experiments  were  divided ;  that  is,  the  movement  was  alternately  fast 
and  slow  so  as  to  preserve  uniformity  of  condition.  From  the  com- 
parison of  the  numbers  it  is  seen  that  the  resistance  increased  more 
rapidly  than  the  square  of  the  velocity,  and  was  proportional  to  the 
power  whose  index  is  2*591. 


Preparation  of  Chrome- Green. 

When  a  mixture  of  3  parts  of  boracio  acid  and  1  part  of  bi-ohro* 
mate  of  potassa  is  calcined  at  a  temperature  of  about  932°,  there  is  ^ 
dasengagemeat  of  water  and  oxygen^  and  a  formation  of  a  double 
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borate  of  potassa,  and  sesqui-oxide  of  chromium.  This  salt  which  is 
fixed  at  ordinary  temperatures  is  decomposed  by  water  into  acid  bo- 
rate of  potassa,  and  sesqui-oxide  of  chromium,  which,  in  its  nascent 
state,  absorbs  water,  and  forms  a  hydrate  of  a  superb  color.  The  hy- 
drated  oxide  is  separated  from  the  acid  salt  by  washing  and  decanta- 
tion. 

This  method  is  devised  by  M.  Guignet,  of  the  Polytechnic  School, 
and  the  resulting  chrome-green  is  put  into  commerce,  either  as  an  oil 
paint,  or  as  a  color  for  printing  calicoes.  To  make  the  first,  it  is 
dried  and  powdered ;  to  form  the  second,  the  paste  is  introduced  di- 
rectly into  the  grinding  mill.  This  color  is  of  very  great  body,  and  of 
a  brilliant  tone,  which  it  keeps  in  artificial  light,  and  will  form  mixtures 
with  the  usual  yellows,  whose  primitive  purity  remains  unalterable. 

Cosmoiy  December,  1859. 


On  a  System  of  Moving  Bodies*  By  Alexander  Stephen  Wilson. 

Theorem. — If  in  a  system  of  bodies  moving  in  a  straight  line  in  free 
space  one  part  of  the  system  be  made  a  fulcrum  for  projecting  another 
part,  either  in  a  plane  perpendicular  to  the  motion  of  the  system,  or 
parallel  to  that  motion,  such  projection  shall  not  alter  the  rate  of  mo- 
tion of  its  centre  of  gravity,  nor  change  that  centre's  line  of  motion ; 
and  the  parts  projected,  when  they  have  described  the  resultant  of  the 
forces  by  which  they  are  moved,  shall  be  again  brought  by  the  unvary- 
ing motion  of  the  centre  of  gravity,  as  near  as  before  projection,  to 
the  centre  of  the  system. 

Let  A  B  c  D  (Fig.  1)  be  a  system  of  bodies,  moving  in  the  line  M  no. 
Complete  the  parallelograms  e  f  and  F  a,  and  also  h  n  and  N  L,  and 
draw  the  diagonals  D  d'  and  d'd^',  and  likewise  M  K  and  K  o.  If  from 
M  the  part  n  be  projected  in  the  line  D  e,  the  part  A  B  c  shall  likewise 
be  projected  in  the  line  mh;  and  the  two  projected  parts  shall  first 
be  carried  beyond  the  line  of  motion  M  N  o  to  n'  and  K  respectively, 
and  next  to  o,  or  into  the  relation  they  occupied  before  projection. 

Fig.  1. 


•^ — e-t-B — ^ 

Fig.  2. 

For  if  with  the  system  at  the  point  M  the  part  n  be  projected  in  the 
line  D  B,  perpendicular  to  the  line  of  motion  of  the  system,  the  remain* 
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ing  part  ABC  shall  by  reaction  be  projected  in  the  contrary  direction, 
or  in  the  line  M  h.  But  it  is  assumed  that  the  system  has  a  motion 
in  space  much  more  rapid  than  the  motions  of  projection.  And,  by 
the  principle  of  the  parallelogram  of  forces,  the  resultant  of  D  E  and 
D  F  is  D  d'.  And  the  resultant  of  M  h  and  M  n  is  M  K.  When,  there- 
fore, the  system  has  moved  to  the  point  N,  the  part  D  will  be  at  d'; 
and  the  part  abg  at  k.  And  because  action  and  reaction  are  equal 
and  contrary,  the  reciprocal  projection  of  the  two  parts  will  leave  the 
centre  of  gravity  of  the  system  unaflFected  in  the  point  N,  at  a  distance 
from  either  of  the  displaced  parts  determined  by  its  relative  momen- 
tum ;  while  the  ratio  which  the  respective  forces  D  B  and  M  h  bear  to 
the  force  M  N  or  D  f,  determines  the  limits  of  projection  F  d'  and  N  K. 
But  it  is  involved  in  the  second  law  of  motion,  that  bodies  must  move 
in  the  line  of  the  force  by  which  they  are  moved.  Now,  the  parts  at 
d'  and  K  have  been  projected  out  of  the  line  M  N  o,  by  which  these  parts 
are  virtually  moved,  and  to  which  they  are  as  much  connected  at  N  as 
they  were  at  M.  For,  since  it  is  the  momentum  of  the  system  which 
enables  the  projecting  force  to  act,  it  is  the  motion  of  the  system  which 
impels  the  parts  into  the  line  of  that  motion.  This  force  therefore  at 
K,  where  the  resultants  of  projection  and  translation  in  space  termi- 
nate, must  bring  the  displaced  parts  again  down  to  the  centre  of  gra- 
vity, or  towards  the  line  of  the  force  by  which  they  are  moved.  The 
motion  of  the  system  being  the  force  which  opposed  the  separation  of 
the  parts,  is,  necessarily,  a  force  drawing  the  parts  again  together ; 
or,  more  properly,  drawing  each  of  the  parts  into  its  own  line  of  mo- 
tion. But  if  the  force  represented  by  K  o  draws  the  projected  parts 
into  the  line  of  that  force,  then  because  the  part  d'  is  moving  in  the 
line  T>'  a,  and  the  part  A  B  c  in  the  line  E  L,  the  parts  are  respectively 
acted  on  by  forces  moving  parallel  to  n'  f  and  v'  a,  and  to  K  N  and  k  l  ; 
and  the  lines  into  which  these  forces  may  be  respectively  resolved  are 
n'  d''  and  K  o.  Therefore,  at  the  point  0,  the  motion  of  the  system 
has  brought  the  projected  parts  again  as  near  to  the  centre  of  that 
system  as  before  projection. 

Again,  let  A  B  c  i>  (Fig.  2)  be  a  system  of  bodies  moving  in  the  line 
H  K  0  with  a  uniform  rate  of  motion.  Let  the  system  be  separable 
into  two  equal  parts  in  the  plane  B  d  ;  and  let  a  force  of  projection  be 
introduced  at  M,  acting  parallel  to  the  motion  of  the  system.  If  the 
two  parts  be  separated  as  at  A  B  D  and  bod  when  the  system  arrives 
at  N,  these  two  parts  shall  be  again  united  by  the  motion  of  the  system 
when  the  centre  of  gravity  arrives  at  0. 

For  if  the  act  of  projection  takes  place  at  M,  it  is  clear  that  in  one 
part  the  force  of  projection  will  be  added  to  the  motion  of  the  centre 
of  gravity,  and  in  the  other  subtracted  from  it ;  so  that  when  that  cen- 
tre arrives  at  N,  one  part  of  the  system  will  be  at  A  b  D  and  the  other 
at  B  c  D.  The  half  of  the  system  a  b  d  will  be  made  to  move  slower  than 
the  uniform  rate  of  the  centre ;  and  because  it  was  the  reaction  or  re- 
sistance to  increased  motion  of  the  other  half,  BCD  used  as  a  fulcrum, 
which  enabled  the  force  of  projection  to  lessen  the  motion  of  a  b  n,  the 
amount  of  motion  subtracted  from  a  b  d  most  be  precisely  the  amount 
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added  to  B  c  D ;  and  therefore,  by  the  equality  of  action  and  reaction, 
BCD  will  move  as  much  faster  than  the  centre  of  the  system  as  A  B  D 
moves  slower ;  and  the  centre  will  thus  remain  unaffected.     But  the 
two  parts  thus  mechanically  separated  are  still  dynamically  connected 
with  the  centre  of  motion  as  much  as  before  separation.     The  position 
of  the  two  parts  at  N  are  the  total  resultants  of  the  force  of  projection, 
combined  with  the  uniform  motion  of  the  centre.     The  force  of  pro- 
jection, in  respect  of  both  parts,  is  opposed  by  a  contrary  force,  abd 
in  coming  from  M  is  moving  slower  than  the  motive  force  of  the  system; 
but,  being  part  of  that  system,  the  motive  force  is  constantly  acting 
against  the  retarding  force  of  projection,  and  therefore  constantly  ac- 
celerating this  part,  until  at  A  B  D  it  momentarily  possesses  the  same 
rate  as  the  centre  N.     Conversely,  the  part  B  c  d  is,  during  the  same 
time,  moving  faster  than  the  centre  of  the  system,  which  consequently 
necessitates  its  retardation,  because  the  slower  motion  of  the  centre  of 
the  system  is  acting  against  the  force  of  projection,  until  at  B  c  D  this 
part  likewise  passes  through  the  point  of  equal  motion  with  the  centre 
K.     But  at  N,  the  part  abd  possesses  the  uniform  rate  of  the  system, 
pl%L9  the  force  of  acceleration  which  brought  it  up  to  that  rate ;  and 
the  part  bod  possesses  the  uniform  rate  of  the  system,  minu9  the 
force  of  retardation  which  brought  it  back  to  that  rate.     Therefore, 
at  N,  the  relative  motions  of  the  parts  will  become  reversed, — ^abd 
ifill  now  move  faster  than  N  and  B  c  d  slower,  because  abd  possesses 
the  rate  of  the  system,  plu$  its  acquired  force  of  acceleration,  there- 
fore it  must  move  faster  than  N ;  and  because  BCD  possesses  the  rate 
of  the  system,  minu»  its  acquired  force  of  retardation,  therefore  it 
must  move  slower  than  x.     But  because  abd,  after  passing  its  position 
at  K,  is  moving  faster  than  the  centre  of  the  system,  and  b  c  d  slower, 
they  must  meet  in  the  point  o.     And  because  the  part  abd  will 
then  have  just  as  much  more  motion  than  o,  or  than  the  centre  of 
gravity,  as  b  c  D  has  less,  the  uniform  rate  of  the  centre  of  the  system 
will  still  remain  unaffected.    For  at  every  moment,  the  motions  of  the 
parts  added  together,  the  one  being  positive  and  the  other  negative, 
give  the  normal  motion  of  the  system.     Therefore,  the  progressive 
motion  of  a  system  of  bodies  will  cause  the  parts  of  the  system  sepa- 
rated in  a  line  parallel  to  that  motion  again  to  meet. 

Corollary. — ^It  follows  from  these  two  cases,  which  are  susceptible 
of  an  infinite  variety  of  combinations-^depending  upon  the  angle  which 
the  plane  of  projection  makes  with  the  plane  of  motion — that  since  it 
is  the  motion  of  the  system  which  brings  the  projected  parts  together, 
the  force  of  projection  displacing  the  parts  is  a  force  exerted,  not  to 
overcome  any  inherent  attraction  in  the  parts,  but  to  change  the  direc- 
tion of  motion  in  these  parts.  Therefore,  if  the  system  were  at  perfect 
rest,  there  could  be  no  projection,  since  there  would  be  no  motion  to 
create  a  fulcrum.  Also,  the  faster  a  system  is  moving,  the  greater 
will  be  the  weight  or  momentum  of  its  parts,  since  the  weight  is  not 
an  inherent  quality  of  matter,  nor  a  result  of  any  inherent  power  in 
matter,  but  simply  a  result  of  motion.  It  likewise  follows  that,  as  the 
planets  are  systems  of  moving  bodies,  the  motion  of  projectiles  on  their 
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surfaces,  and  the  whole  phenomena  of  weights-differing  in  value,  as  they 
must  do,  with  the  respective  rates  of  each  planet — are  solely  referable 
to  the  motions  of  these  systems.  From  which  it  is  easily  deducible,  that 
the  motion  of  the  terrestrial  system  is  terrestrial  gravitation. 


On  the  Application  of  Superheated  Steam  in  Marine  Ungines.*  By 
the  Pbesidei^t  of  the  Institution  of  Mechanical  Engineers. 

An  opinion  in  favor  of  superheating  the  steam  supplied  to  steam  en- 
gines has  long  existed,  and  it  has  been  maintained  by  many  that  im- 
portant advantages  might  be  obtained  from  this  principle ;  though 
until  recently  but  little  has  been  effected  in  its  practical  application, 
and  much  doubt  has  been  felt  as  to  its  advantages  proving  sufficient 
to  lead  to  its  general  adoption.  The  development  of  the  principle  has 
probably  been  checked  by  exaggerated  ideas  being  entertained  respect- 
ing its  advantages  on  the  part  of  its  earlier  advocates ;  and  also  by 
somewhat  incorrect  views  of  the  action  of  superheated  steam,  leading 
to  attempts  to  carry  the  superheating  to  an  excessive  degree,  thereby 
involving  much  extra  risk  of  failure  and  stoppage  of  the  apparatus, 
and  tending  to  discourage  further  pursuit  of  the  object. 

Superheated  steam  seems  to  have  been  definitely  tried  about  27 
years  ago  by  Mr.  Thomas  Howard,  of  Rotherhithe;  but  in  this  case  the 
boiler  or  vaporizer  was  dry,  and  only  enough  water  was  injected  at 
each  stroke  of  the  engine  to  supply  the  necessary  quantity  of  steam. 
It  would  appear  from  the  experiments  made,  that  very  considerable 
economy  was  effected ;  but  although  the  apparatus  thoroughly  estab- 
lished the  principle,  it  was  too  delicate  in  its  construction,  and  was  for 
this  reason  given  up.  Mr.  Howard  appeared  to  be  fully  alive  to  all 
the  advantages  of  the  system,  and  always  expressed  his  opinion  that 
there  was  a  loss  of  30  per  cent,  in  an  ordinary  steam  engine,  which 
would  be  recovered  by  superheating  the  steam.  Soon  afterwards  the 
late  Dr.  Hay  craft,  of  Greenwich,  took  up  the  subject  and  advocated 
it  strongly,  being  convinced  that  great  advantages  would  be  obtained 
by  superheating  the  steam  in  engines ;  and  he  used  to  express  his  con- 
fidence that  the  time  would  come  when  the  principle  would  be  generally 
adopted,  and  that  a  saving  of  80  per  cent,  in  the  consumption  of  fuel 
would  be  thereby  effected. 

The  importance  of  the  principle  was  first  impressed  upon  the  writer 
many  years  ago  by  Mr.  Howard,  and  afterwards  by  Dr.  Haycraft, 
with  both  of  whom  he  was  very  intimate ;  and  he  has  become  satisfied 
from  the  results  of  experiment  and  observation  that  important  advan- 
tages in  economy  of  fuel  may  be  obtained  from  the  system ;  the  main 
question  to  be  settled  being  whether  it  involves  any  serious  practical 
obiection  from  complication  of  apparatus,  risk  of  derangement  and 
failure,  or  difficulty  in  lubrication  of  the  engine.  The  recent  trials  he 
has  made  on  a  large  scale  have  led  him  to  the  conclusions : 

That  an  advantage  can  be  obtained  from  the  use  of  superheated 
steam  amounting  to  an  economy  of  fuel  of  from  20  to  30  per  cent,  in 
marine  engines ; 

•  From  the  haoA.  Arttmi,  Manh,  1860l 
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That  a  moderate  extent  of  superheating  enables  all  the  important 
advantages  of  the  plan  to  be  obtained ; 

And  that  apparently  nothing  objectionable  is  then  necessarily  in- 
Tolved  from  extra  wear  and  tear,  risk  of  failure,  complication  of  ap- 
paratus, or  difficulty  in  lubrication. 

The  real  source  of  advantage  in  employing  superheated  steam,  ap- 
pears to  be  in  preventing  the  presence  of  any  water  in  the  cylinder  of 
the  engine,  and  insuring,  that  the  cylinder  shall  never  be  occupied  by 
anything  but  pure  steam ;  making  it  a  real  steam  engine,  instead  of 
one  working  with  a  mixture  of  water  and  steam.  In  all  condenaing 
engines  the  interior  of  the  cylinder  being  open  to  the  condenser  daring 
half  the  time  of  each  revolution  of  the  crank  is  in  communication  during 
that  time  with  the  low  temperature  of  the  condenser,  or  about  110% 
when  the  vacuum  is  13}  lbs.  per  inch  below  the  atmosphere,  or  27  ins. 
of  mercury.  There  is  consequently  a  rapid  radiation  of  heat  from  the 
sides  and  end  of  the  cylinder,  cooling  down  the  whole  mass  of  metal. 
The  steam  admitted  into  the  cylinder  in  the  next  stroke,  at  a  tempera- 
ture of  206^  if  at  20  lbs.  per  inch  above  the  atmosphere,  coming  in 
contact  with  these  cooled  surfaces,  heats  them  up  again,  being  robbed 
thereby  of  a  portion  of  its  heats ;  and  the  consequence  is  the  deposit 
of  a  quantity  of  water  in  the  cylinder,  from  condensation  of  an  amount 
of  steam  proportioned  to  the  quantity  of  heat  imparted  to  the  metal 
of  the  cylinder.  A  portion  of  this  water  in  the  cylinder  may  be  eva- 
porated again  into  steam  towards  the  end  of  the  stroke,  by  carrying 
the  expansion  of  the  steam  down  to  a  sufficiently  low  pressure ;  but 
even  then  its  effective  value  as  steam  in  propelling  the  piston  will  have 
been  lost  during  all  the  previous  portion  of  the  stroke.  The  engine 
must,  in  fact,  be  looked  upon  as  only  in  degree  better  than  Newco- 
men's  atmospheric  engine,  in  which  the  whole  of  the  steam  was  con- 
densed in  the  cylinder  at  each  stroke ;  and  the  advantages  of  Watt's 
great  invention  of  condensation  in  a  separate  vessel  are  not  fully 
realized  until  this  serious  defect  is  removed.  Now,  if  as  much 
heat  be  added  to  the  steam  by  superheating  it  before  entering  the 
cylinder  as  will  supply  the  amount  of  which  it  is  robbed  by  the  cylin- 
der, it  will  remain  perfect  dry  steam  throughout  the  stroke,  and  not  a 
drop  of  water  will  be  deposited.  This  the  writer  believes  to  be  the 
mode  in  which  the  superheating  of  steam  acts  in  producing  a  saving  of 
steam  and  consequent  economy  of  fuel  by  preventing  the  extensive 
waste  of  steam  that  ordinarily  takes  place ;  and  this  indicates  the  ex- 
tent to  which  the  superheating  can  be  carried  with  any  great  advan- 
tage. The  writer  believes  that  an  addition  of  100°  of  heat  to  the 
temperatures  of  the  steam  insures  the  accomplishment  of  the  desired 
object  with  steam  at  20  lbs.  per  inch  above  the  atmosphere,  as  used 
in  marine  engines;  the  steam  is  thus  heated  from  260°  to  a  tempera- 
ture of  360°,  and  is  then  only  about  as  hot  as  the  ordinary  high  pres- 
sure steam  of  120  lbs.  per  inch,  used  in  locomotive  engines. 

The  plan  of  superheating  the  steam  before  entering  the  cylinder  is 
a  simple  and  eligible  mode  of  obtaining  the  desired  object,  and  appears 
also  to  be  preferable  to  a  steam  jacket.  For  when  the  steam  is  supplied 


Superheated  Steam  in  Marine  Enginee.  847 

to  the  jacket  from  the  same  boiler  as  the  cylinder,  the  supply  of  heat 
to  the  metal  will  be  slower  than  in  using  superheated  steam,  owing  to 
the  difference  of  temperature  being  less ;  and  to  carry  out  the  object 
folly,  requires  the  steam  in  the  jacket  to  be  superheated,  and  the 
cylinder  covers  to  be  also  jacketed,  since  in  the  short  stroke  marine 
engines,  where  the  diameter  is  nearly  double  the  length  of  stroke,  the 
area  of  the  two  covers  or  ends  equals  that  of  the  sides.  But  even  then 
the  application  of  the  heat  by  the  steam  jacket  is  outside  the  cylinder, 
and  the  heat  is  delayed  in  its  action  by  having  to  pass  through  the 
thick  metal ;  whereas  by  introduction  of  superheated  steam  into  the 
interior  of  the  cylinder,  the  object  is  accomplished  in  the  most  direct 
manner,  by  heating  the  surface  with  which  the  steam  comes  in  contact, 
and  even  a  momentary  chill  of  the  steam  down  to  the  condensing  point 
is  entirely  prevented.  By  superheating  the  steam  with  the  waste  heat 
of  the  smoke  box,  not  otherwise  usefully  available,  all  this  effect  is 
obtained  without  cost ;  but  with  the  steam  jacket  the  heat  used  has  to 
be  supplied  from  the  boiler.  An  important  practical  advantage  attend- 
ing the  use  of  superheated  steam  is  obviously  that  all  objectionable 
ioints  of  steam  jackets  are  avoided;  and  the  cylinder  being  felted  and 
lagged  the  same  as  the  steam  jacket,  there  will  be  no  more  loss  of  heat 
by  radiation  from  the  outside. 

The  mode  of  superheating  the  steam  may  be  varied  in  many  ways : 
s  general  principle  to  be  aimed  at  being  to  make  use  of  the  waste  heat 
for  this  purpose  after  leaving  the  boiler,  so  as  to  accomplish  the  super- 
heating without  any  cost  of  fuel ;  and  to  place  the  apparatus  where  it 
will  not  be  exposed  to  injury  from  too  great  heat.  The  superheating 
apparatus  has  generally  been  placed  in  the  smoke  box  or  up-take  flue 
in  marine  boilers,  and  has  consisted  of  faggots  of  tubes  or  coils  of  pipes 
for  the  purpose  of  obtaining  the  required  extent  of  heating  surface 
within  a  limited  space. 

The  accompanying  drawings  show  the  arrangement  used  by  the 
writer  and  employed  in  a  recent  extensive  trial  of  the  plan  in  the  Va-^ 
letta  steamer  of  the  Peninsular  and  Oriental  Company,  of  260  nominal 
horse  power,  running  between  Malta  and  Alexandria.  In  the  smoke- 
box  of  each  boiler  are  placed  two  horizontal  faggots  of  tubes,  forming 
the  superheating  apparatus,  each  consisting  of  44  wrought  iron  tubes, 
2  inches  diameter  inside,  and  6  feet  8  inches  long,  placed  in  vertical 
rows  with  clear  spaces  between  them  horizontally  for  allowing  ready 
access  in  cleaning  the  boiler ;  these  spaces  are  left  opposite  each  row 
of  tubes  in  a  tubular  boiler,  but  in  the  present  case  the  boiler  is  con- 
Btmcted  with  Mr.  Lamb's  vertical  flues  in  place  of  tubes.  The  super- 
heating tubes  are  fixed  into  three  flat  chambers,  which  are  made  of 
wrought  iron  welded  at  the  corners,  and  closed  each  with  a  single 
flanch  joint.  The  steam  is  supplied  from  the  boiler  to  the  centre 
chamber  through  a  stop-valve  and  pipe,  and  is  taken  off  from  the  end 
chambers  by  stop-valves  communicating  with  the  steam  pipes  leading 
to  the  engines.  The  steam  is  thus  made  to  pass  through  the  super- 
heating pipes  on  its  way  to  the  cylinder,  and  becomes  superheatea  by 
taking  up  a  portion  of  the  waste  heat  escaping  from  the  boiler  flues 
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before  reaching  the  up-take  flue  leading  to  the  chimnej.  The  steaiil 
pipes  have  also  the  ordinary  direct  communication  with  the  boiler 
through  second  stop-valves,  so  that  the  whole  superheating  apparatus 
or  either  half  of  it  can  readily  be  shut  off  and  disconnected  at  any 
time  if  desired. 

The  vessel  has  made  two  trips  from  Malta  to  Alexandria  and  back, 
a  total  distance  of  8276  miles,  with  the  superheating  apparatus ;  and 
then  two  of  the  same  trips  without  the  apparatus,  but  with  no  other 
alteration.  The  result  was  a  saving  of  20  per  cent,  in  the  consump- 
tion of  fuel,  although  the  men  were  not  experienced  in  the  manage- 
ment of  the  apparatus ;  and  there  appears  every  reason  to  believe  that 
when  the  apparatus  has  been  a  little  longer  time  in  use,  the  saving 
will  be  still  greater.  The  main  object  kept  in  view  in  the  detail  of 
construction  of  the  apparatus  was  to  insure  a  simple  and  durable  plan 
that  would  not  require  any  repairs  for  a  long  time  ;  and  for  this  pur- 
pose the  superheating  tubes  were  made  a  thorough  mechanical  fit,  and 
free  from  strain  of  expansion  tending  to  make  them  leaky.  The 
wrought  iron  tubes  are  y'g  inch  thick,  and  have  thick  ends  welded  on 
to  them,  as  shown  half  full  size ;  these  are  turned  down  to  a  square 
shoulder,  and  all  correctly  to  the  same  gauge  for  length,  and  fitted 
tight  into  the  holes  of  the  tube  plate,  which  is  also  planed  on  the  face 
and  accurately  bored ;  the  tubes  are  then  pressed  into  their  places  all 
at  once  by  the  plates  being  drawn  together  with  screws,  and  are  made 
steam-tight  by  the  fit  alone ;  the  ends  of  the  tubes  are  then  expanded 
as  shown.  The  total  area  of  superheating  surface  including  the  wroaght 
iron  boxes  is  874  square  feet  in  each  of  the  two  boilers,  giving  a  pro- 
portion of  2|  square  feet  of  superheating  surface  per  nominal  horse 
power,  the  engines  being  of  260  nominal  horse  power,  and  the  boilers 
having  a  heating  surface  of  19  square  feet  per  nominal  horse  power;  this 
proportion  appears  from  the  writer's  trials  to  be  sufficient  for  superheat- 
ing the  steam  to  the  extent  that  is  desirable.  The  apparatus  has  not 
leaked  or  failed  in  any  way  during  the  time  it  has  been  at  work,  and 
appears  likely  to  prove  very  durable. 

The  heat  employed  for  superheating  the  steam  is  taken  entirely 
from  the  waste  heat  after  leaving  the  boiler,  which  would  otherwise 
have  escaped  by  the  chimney ;  and  this  abstraction  of  heat  from  the 
smoke-box,  together  with  the  screen  of  superheating  tubes,  shielding 
the  smoke-box  doors,  has  produced  a  marked  effect  in  keeping  the 
stoke-hole  uniformly  much  cooler  when  the  superheating  apparatos 
was  applied  than  without  it.  The  temperature  of  the  steam  is  con- 
stantly indicated  by  a  thermometer,  which  is  fixed  in  a  small  cup  pro- 
i'ecting  into  the  interior  of  the  copper  steam  pipe,  and  containing  a 
ittle  mercu^  at  the  bottom  in  which  the  bulb  of  the  thermcmieter  is 
immersed.  GAie  fluctuations  of  this  thermometer  indicate  very  delicately 
the  variations  in  temperature  of  the  steam ;  and  the  mercury  in  the 
thermometer  is  affected  considerably  by  the  changes  in  firing,  falling 
when  the  fire-door  is  opened  for  fresh  firing. 

In  this  arrangement  no  additional  space  is  required  for  the  siqier- 
heating  apparatus,  the  whole  being  contained  within  the  ordinaiy 
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smoke-box,  without  any  altoration  of  the  boiler  or  any  interference* 
without  its  constraction ;  the  only  external  addition  being  the  stop* 
Talves  communicating  with  the  apparatus.  This  apparatus  can  there- 
fore be  readily  applied  to  ordinary  marine  boilers,  without  requiring 
any  alteration  beyond  the  extra  connexion  and  stop-valyes,  and  with- 
out interfering  with  any  of  the  arrangements  of  the  engines  or  boilers; 
and  the  important  saving  of  20  to  80  per  cent,  of  the  fuel  can  be  thus 
effected,  without  incurring  any  risk  of  trouble  or  delay  from  the  su- 
perheating apparatus.  In  case  of  any  failure  of  the  apparatus,  it  will 
be  seen  that  it  is  only  necessary  to  shut  one  set  of  stop-valves  and 
open  the  other. 

The  writer  would  observe  in  conclusion,  that  there  are  various  plans 
adopted  by  different  engineers  for  superheating  the  steam,  many  of 
which  have  been  applied  by  the  inventors,  and  in  many  cases  with 
considerable  success.  Amongst  these  may  be  named  those  of  Mr. 
Wethered,  Mr.  Partridge,  and  Mr.  Pilgrim,  who  have  done  much  lately 
to  establish  the  value  of  the  system  by  practical  application. 

The  Chairman  observed  that  the  trial  of  superheated  steam  had 
been  determined  upon  in  the  case  of  the  vessel  described  in  the  paper, 
after  the  completion  of  the  boilers ;  and  the  time  being  very  short  for 
fitting  up  the  apparatus,  he  had  to  devise  a  means  of  accomplishing  it 
without  interfering  with  the  work  already  done,  and  had  consequently 
adopted  the  plan  shown  as  the  simplest  arrangement  and  the  quickest 
for  construction.  The  apparatus  was  simply  a  work  of  repetition  in 
the  parts,  the  superheating  tubes  being  all  exactly  alike,  and  fitted  by 
machine  work ;  the  great  object  in  view  was  to  insure  against  any  risk 
of  interfering  with  the  efficiency  of  the  vessel  by  failure  or  accident 
with  the  new  apparatus,  and  to  arrange  the  whole  so  that  it  could  be 
readily  disconnected  and  the  work  carried  on  exactly  the  same  as  be- 
fore the  application  of  the  superheating  apparatus. 

He  had  not  had  an  opportunity  of  trying  any  experiments  with  it 
himself,  and  did  not  consider  the  trial  at  present  made  a  fully  conclu- 
sive one  as  to  results ;  but  the  vessel  had  been  three  months  working 
since  the  apparatui^  was  applied,  part  of  the  time  without  the  appa- 
ratus for  the  purpose  of  comparison,  and  a  pretty  satisfactory  proof 
of  its  success  was  that  the  engineers  were  very  glad  to  get  the  appa- 
ratus in  again ;  and  there  was  found  to  be  a  reduction  of  20  per  cent, 
in  the  consumption  of  fuel  when  the  apparatus  was  used.  He  had  tried 
one  approximate  experiment  with  the  apparatus  before  the  vessel  left 
this  country,  by  graduating  the  opening  of  the  injection  cock  of  the 
condenser,  and  observing  the  extent  of  opening  required  for  working 
with  and  without  superheated  steam ;  and  he  found  that  little  more 
than  two-thirds  of  the  quantity  of  injection  water  was  required  when 
the  steam  was  superheated,  showing  that  a  much  smaller  quantity  of 
steam  must  have  passed  through  the  cylinders  into  the  condenser,  with 
a  corresponding  saving  in  consumption  of  fuel  in  the  boilers. 

A  difficulty  was  anticipated  at  first  in  keeping  the  joints  all  perma- 
nently tight  throughout  the  apparatus,  but  none  whatever  was  ex- 
perienced, and  there  had  been  no  leak  since  it  was  put  to  work ;  the 
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tubes  were  all  made  a  thorough  mechanical  fit  in  the  tabe  plates  so  i» 
to  be  perfectly  steam-tight,  and  they  were  not  exposed  to  any  strains 
from  expansion  and  contraction,  as  the  end  chambers  were  free  to 
more  with  the  tubes,  and  the  whole  was  of  one  material.  It  was  au 
important  point  in  anything  of  the  kind  to  have  a  thorough  good  job 
made  at  first,  and  several  of  the  attempts  at  applying  superheated 
steam  had  been  unsuccessful  from  failure  of  the  apparatus  in  mechani- 
cal points,  causing  objections  to  be  felt  to  superheating  that  did  not 
really  apply  to  the  principle  itself,  but  only  to  defects  in  the  mode  of 
carrying  it  out. 

The  Chairman  replied  that  the  pressure  was  kept  the  same,  as  it 
would  be  regulated  in  both  cases  by  the  load  on  the  safety  valves, 
which  was  not  altered  f  the  effect  of  the  superheating  could  therefore 
be  only  to  increase  the  volume  of  the  steam  by  the  expansion  due  to 
the  increase  of  temperature,  so  that  a  greater  quantity  of  steam  at  the 
same  pressure  would  be  supplied  to  the  engines  from  the  evaporation 
of  the  same  quantity  of  water  in  the  boilers. 

Mr.  E.  A.  GowPER  observed  that  the  pressure  did  not  vary  with  the 
temperature ;  and  whatever  superheating  took  place,  the  effect  could 
be  only  an  increase  in  the  volume  of  the  steam  and  in  its  temperature^ 
as  it  would  be  impossible  for  any  difference  of  pressure  to  exist  in  the 
superheating  apparatus,  except,  indeed,  a  slight  diminution  of  pres- 
sure that  would  arise  from  the  resistance  of  the  small  tubes  to  the 
passage  of  the  steam.  The  first  effect  of  the  superheating  would  be 
the  evaporation  of  all  the  moisture  in  the  steam,  as  steam  always  left 
the  water  in  a  boiler  in  a  more  or  less  wet  or  damp  state,  from  the 
mixture  of  minute  particles  of  water  with  it,  even  when  there  was  no 
sensible  priming ;  it  would  then  become  perfect  or  dry  steam,  bat  at 
first  would  not  be  raised  at  all  in  temperature ;  but  when  the  super- 
heating was  carried  beyond  that  point,  the  temperature  of  the  steam 
would  be  raised  by  all  the  heat  added,  and  its  volume  proportionately 
increased,  causing  an  increase  in  the  total  quantity  of  steam  supplied 
at  the  same  pressure  and  from  the  same  evaporation  of  water*  Steam 
was  expanded  by  increase  of  temperature  at  pretty  nearly  the  same 
rate  as  air  and  other  gases :  and  since  air  at  82^  was  doubled  in  vol* 
ume  by  an  increase  of  temperature  of  480^,  steam  at  20  lbs.  per  inch 
or  260^  would  be  doubled  in  volume  by  708^  increase  of  temperature 
(480° +  260°— 82*^  =  708°);  and  a  rise  of  a  hundred  degrees  from 
260°  to  860°  would  consequently  increase  its  volume  ^th,. causing  an 
equal  saving  in  consumption  of  fuel  when  the  superheating  was  effected 
by  using  the  waste  heat  of  the  smoke*box.  As  the  specific  heat  of 
steam  was  only  about  f  ths  that  of  air,  steam  would  require  only  f  ths 
the  quantity  of  heat  to  be  supplied  to  it  to  produce  the  same  rise  of 
temperature  ;  and  partly  for  this  reason  steam  was  now  used  instead 
of  air  in  caloric  engines,  since  the  same  effect  of  expansion  was  thereby 
obtained  with  so  much  less  supply  of  heat. 

There  was  no  doubt  that  in  cylinders  without  steam  jackets  conden- 
sation of  a  portion  of  the  steam  took  place  at  the  beginning  of  the 
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stroke,  and  a  partial  re-evaporation  at  the  end,  on  account  of  the 
metal  of  the  cylinder  being  colder  than  the  fresh  high  preBSure  steam 
entering  from  the  boiler,  but  hotter  than  the  expanded  steam  in  the 
cylinder  at  the  end  of  the  stroke ;  since  the  whole  metal  of  the  cylin- 
der could  not  change  in  temperature  twice  in  each  stroke  (though  the 
interior  surface  must  do  so),  the  temperature  of  the  cylinder  and  pis- 
ton must  be  an  average  of  the  temperature  of  the  whole  of  the  steam 
coming  in  contact  with  them.  He  had  tried  a  direct  experiment  sug- 
gested to  him  by  Mr.  Appold,  namely :  fixing  a  glass  gauge  tube  in 
communication  with  the  interior  of  the  cylinder,  the  outer  end  of  the 
tube  being  closed  ;  at  the  beginning  of  the  stroke,  the  interior  of  the 
glass  became  quite  dull  with  moisture,  from  condensation  going  on  in 
the  cylinder ;  but  towards  the  end  of  the  stroke,  the  moisture  was  en- 
tirely evaporated  and  the  glass  became  clear,  showing  that  there  was 
perfectly  dry  steam  in  the  cylinder  by  that  time.  The  cylinder  was, 
in  fact,  a  partial  condenser  at  the  beginning  of  the  stroke,  and  a  boiler 
at  the  end  of  the  stroke ;  and  if  it  were  not  for  this  boiling  off  of  the 
condensed  water  at  the  end  of  the  stroke,  the  cylinder  would  soon  get 
very  nearly  to  the  temperature  of  the  steam. 

.  In  an  expansion  engine,  without  a  steam  jacket  he  had  found  by  a 
comparison  of  the  actual  indicator  figures  with  the  theoretical  figures 
.which  ought  to  have  been  obtained  if  no  condensation  had  taken  place 
in  the  cylinder,  that  the  loss  of  power  when  cutting  off  the  steam 

at  f  stroke  amounted  to  a  loss  of  11 '7  per  cent. 
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But  when  the  cylinder  had  a  steam  jacket  supplied  with  steam  direct 
from  the  boiler,  he  found  the  actual  indicator  figure  almost  exactly 
corresponded  with  the  theoretical  figure,  except  that  at  the  end  of  the 
stroke  it  was  raised  a  little,  about  ^  lb.  in  pressure  above  the  theore- 
tical line,  in  consequence  of  the  superheating  of  the  expanded  steam 
from  the  higher  temperature  of  the  metal  of  the  cylinder.  With  steam 
in  the  jacket  of  the  same  pressure  as  that  in  the  boiler  he  did  not 
think  there  could  be  any  condensation  in  the  cylinder ;  for  all  that  was 
requisite  to  prevent  this  was  to  keep  up  the  metal  of  the  cylinder  at 
the  temperature  of  the  entering  steam,  by  supplying  the  heat  ab- 
stracted by  exposure  to  the  cooler  steam  during  expansion,  and  that 
lost  by  radiation,  which  was  very  small  in  a  well  lagged  cylinder ;  the 
piston  ought  to  have  non-conducting  surfaces  or  plates,  and  the  cylin- 
der ends  should  have  steam  jackets. 

He  was  very  glad  the  important  subject  of  superheating  steam  had 
been  so  well  taken  up  in  the  interesting  paper  that  had  been  given  by 
the  President,  and  was  confident  that  a  still  higher  saving  of  fuel  than 
the  20  per  cent,  mentioned  in  the  paper  would  ultimately  be  effected 
by  that  means. 
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Cotton  Printing.* — By  Dr.  VoN  Kurrer. 

Murexide  may  be  used  in  stuff  printing,  either  in  a  powdered  or 
pasty  state.  It  need  neither  be  chemically  pure  nor  crystallized,  be- 
cause in  such  conditions  it  is  too  high  in  price. 

A.  Printing  with  the  Color. — In  72  pounds  of  boiling  water,  24 
pounds  of  crystallized  nitrate  of  lead  are  dissolved ;  and  when  the  so- 
lution has  cooled  to  144°  F.,  5  pounds  of  dry,  powdered,  or  15  pounds 
of  pasty  murexide  are  dissolved  in  the  fluid,  and  afterwards  36  pounds 
of  finely  powdered  gum ;  after  which  the  whole  is  passed  through  a 
handkerchief  or  a  fine  sieve,  and  left  to  cool,  in  which  state  it  may  be 
employed  either  for  hand  or  roller  printing. 

After  printing,  the  stuffs  are  hung  up  in  a  damp  place  until  the  im- 
pressed part  feels  soft,  when  the  purpuret  of  lead  is  fixed  upon  the 
fibres  by  means  of  gaseous  ammonia.  This  is  best  effected  by  hanging 
the  stuffs  in  a  hermetically  closed  chamber,  such  as  is  used  for  the  sul- 
phuring of  woolen  and  silken  tissues,  by  means  of  sulphurous  acid.  In 
place  of  the  sulphurous  acid  produced  by  the  combustion  of  sulphur,  in 
this  case  gaseous  ammonia  is  evolved  from  caustic  lime  and  muriate  of 
ammonia. 

B.  Passage  of  the  Stuffs  through  the  Sublimate  Bath. — The  pieces 
of  stuff  treated  with  gaseous  ammonia  are  now  passed  through  a  bath 
containing  in  1500  pounds  of  water,  2  pounds  11  ounces  of  corrosiye 
sublimate  (bichloride  of  mercury),  previously  dissolved  in  water. 

In  this  bath  each  3  pieces,  of  f  wide  and  60  Brabant  ells  long,  united 
together,  are  passed  backwards  and  forwards ;  then  for  each  following 
3  pieces,  3  ounces  of  sublimate  dissolved  in  water,  are  added.  It  de- 
pends on  the  pattern  whether  a  greater  or  less  number  of  pieces  can 
be  passed  through  the  heated  bath. 

Light  patterns  enable  30  pieces  of  stuff  of  the  above  dimensions  to 
be  treated  in  the  same  bath ;  whilst  with  heavy  designs  a  fresh  bath 
must  be  prepared  after  20  pieces  have  been  treated. 

As  soon  as  each  three  pieces  have  passed  through  the  sublimate  bath, 
they  are  hung  in  flowing  water  until  the  pieces  are  collected,  when  they 
are  passed  together  through  the  acetate  of  soda  bath  in  an  ordinary 
dye  trough. 

C.  Acetate  of  Soda  Bath. — This  consists  of  3000  pounds  of  water, 
into  which  1  pound  of  acetate  of  soda  and  1  pound  of  muriate  of  am- 
monia have  been  stirred. 

In  this  bath  10  pieces  of  stuff  attached  to  one  another  are  passed 
to  and  fro  over  the  harpel  for  twenty  minutes,  then  washed  clean  in 
running  water,  freed  from  water  in  the  wringing  apparatus,  and  dried 
cold. 

In  the  same  bath,  furnished  with  1  pound  of  acetate  of  soda,  but  with 
no  muriate  of  ammonia,  10  pieces  of  stuff  are  again  treated. 

In  this  way  prints  of  the  most  brilliant  purple-red  color  are  pn^ 
dnced.    For  pale  gradations,  in  order  to  produce  patterns  in  these  dif- 
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ferent  red  shades,  namely,  dark  red,  middling,  and  pale  rose-red,  the 
normal  color  for  the  two  latter  gradations  receives  a  proportional  ad- 
dition of  pure  gum-water. 

Cotton  stuffs  printed  with  murexide  colors  may  be  soaped  without 
injury  at  144°  F. ;  the  color  also  perfectly  resists  chlorine  in  the  ma- 
chine without  any  alteration ;  on  the  other  hand,  it  is  destroyed  by 
hot  aqueous  vapors,  and  it  is  therefore  impossible  to  combine  murexide 
with  the  ordinary  steam  colors,  such  as  green,  blue,  yellow,  &c. 

In  cotton  stuffs  dyed  with  a  single  murexide  red  color,  the  ground 
color  may  be  destroyed  in  particular  spots,  partly  by  oxidizing  and 
partly  by  deoxidizing  agents,  and  thus  illuminated  prints  of  the  most 
beautiful  and  various  patterns  may  be  obtained.  Thus  by  printing 
with  acid  zinc  salts,  orange  figures  are  produced. 

Dark  grey  figures  are  obtained  by  printing  with  protosalts  of  tin. 
Murexide  printed  upon  medium  pale-blue  grounds  produced  with  in- 
digo, furnishes  a  remarkably  fine  violet.  Stufis  dyed  yellow  with  yel- 
low vegetable  pigments,  receive  figures  of  a  Turkey-red  color  when 
printed  on  with  murexide. 

Silken  and  woolen  fabrics  dyed  of  a  uniform  red  with  murexide,  may 
be  bitten  with  yellow  by  means  of  picric  acid,  when  the  latter  is  mixed 
with  an  acid  capable  of  decolorizing  murexide.  In  the  same  way 
other  active  substances  may  be  used  for  printing  various  figures  of 
dififerent  colors. 

D.  Preparation  of  Murexide  Plate-printing  Red. — For  the  plate- 
printing  of  cotton  fabrics,  murexide  will  also  be  advantageously  em- 
ployed, when  to  1  quart  of  the  above-described  purple  color  are 
added  2  ounces  of  bichloride  of  mercury,  and  2  ounces  of  acetate  of 
soda,  each  dissolved  in  half  a  pint  of  water.  The  stuffs  printed  with 
this  color  are  hung  up  for  three  to  four  days,  and  then  watered  in  the 
same  way  as  in  ordinary  plate-printing.  Murexide,  however,  can  only 
be  printed  with  wooden  blocks,  because  brass  decomposes  the  bichloride 
of  mercury,  and  changes  the  color ;  this  is  also  the  case  in  roller-print- 
ing.— Polytechn.  CentraUblaUy  1859,  p.  887. 


MedaU  in  Alloys  of  Platinum  and  Iridium. 

M.  Pelouze  presented  to  the  Academy  of  Sciences  at  Paris,  in  the 
name  of  M.  Jacobi,  medals  of  different  sizes  struck  in  alloys  of  pla- 
tinum and  iridium,  fused  at  the  laboratory  of  the  £eole  NormaUy  by 
the  process  of  MM.  Deville  and  Debray.  The  alloys  contained  respect- 
ively 20,  10,  and  5  per  cent,  of  iridium.  According  to  the  declaration 
of  M.  Jacobi,  they  were  rolled  cold  and  without  annealing,  with  great 
ease,  and  presenting  the  characters  of  the  most  ductile  metals.  Under 
the  press  they  take  a  polish  equal  to  that  of  coins ;  and  the  alloys  rich 
in  indium,  showed  a  hardness  rather  greater  than  that  of  gold  of  0*916. 
This  hardness  is  proportioned  to  the  quantity  of  iridium,  as  is  also  the 
resistance  of  the  alloy  to  aqua-regia,  which  becomes  almost  perfect 
when  the  quantity  of  iridium  reaches  20  per  cent. 

Among  the  specimens  laid  upon  the  table  of  the  Academy  were  two 
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medals,  one  of  63  mm.  (2*5  ins.)  diameter,  bearing  the  effigy  of  the  Em- 
peror Nicholas;  the  other  41  mm.  (1*6  ins.)  in  diameter,  with  the  head  of 
the  Emperor  Alexander  1st.  These  medals  were  struck  in  a  platinom 
ore  from  the  mines  of  Nischny-Tagilsk  belonging  to  Prince  DemidoflF, 
and  brought  by  General  de  Rachette.  The  ore  fused  alone  by  the 
method  of  MM.  Deville  and  Debray  gave  an  alloy,  according  to  the 
analysis  of  M.  Deville,  of  Platinum  92-6,  Iridium  7,  Rhodium  0'4.  It 
was  worked  very  easily,  and  gave  a  relief  of  5  mm.  (0-2  inch),  which  is 
greater  than  has  ever  been  attempted  with  pure  platinum.  Their  relief 
was  remarkably  uniform. 

PauverVs  Method  of  Making  Steel. 
In  the  crucible,  fragments  of  any  kind  of  iron  are  cemented  by  means 
of  a  thorough  mixture  (or  concentrated  solution)  of  oxide  of  iron  or 
manganese ;  common  charcoal,  fat,  or  resin,  and  an  alkaline  or  earthy 
matter,  such  as  potassa,  soda,  lime,  or  alumina,  either  in  the  condition 
of  an  oxide  or  as  a  salt.  The  carbon,  impregnated  by  the  oxides  or 
salts,  is  no  longer  attacked  by  the  air,  and  combines  with  the  iron;  the 
metals  of  the  alkalies  or  alkaline  earths,  under  the  higher  temperature, 
and  in  contact  with  carbon  or  iron,  purify  the  steel  by  absorbing  in 
their  nascent  state  the  phosphorus  and  other  foreign  metalloids. 

CosmoSy  January,  1860. 


On  the  Comparative  Value  of  certain  Salts  for  rendering  Fabrics  nan- 
inflammable :  being  the  siibstance  of  a  Paper  read  before  the  British 
Association  at  Aberdeen*  By  F.  Versman,  F.  C.  S.,  and  Alphons 
Oppbnheim,  Ph.  D.,  A.  C.  S. 

Women  have  a  right  to  complain  that  while  men  have  expended  an 
immense  amount  of  ingenuity  in  protecting  themselves  from  one  ele- 
ment— witness  the  enormous  number  of  patents  for  rendering  fabrics 
mostly  employed  for  male  garments  waterproof — they  have  done  very 
little  to  protect  women  from  the  more  dangerous  and  domestie  element 
— fire.  We  are  happy  to  see  that  something  has  been  done  to  wipe 
away  the  reproach ;  and  it  ought  to  be  known  that  it  has  been  done 
at  the  command  of  Her  Majesty,  at  whose  request  the  Master  of  the 
Mint  employed  the  authors  of  the  above  paper  to  make  experiments, 
the  use  of  the  royal  laundry  being  granted  for  the  purpose.  Here, 
and  at  other  places,  the  authors  tried  every  salt  they  could  think  of, 
and  some  salts  which  few  persons  would  ever  have  dreamt  of  employ- 
ing. Of  the  substances  used,  however,  two  only  seemed  to  fulfill  all 
the  purposes  required.  These  are  sulphate  of  ammonia  and  tungstate 
of  soda ;  but  as  both  of  these  salts  are  soluble,  the  difficulty  o{  fixing 
an  anti-inflammable  substance  in  a  fabric  has  yet  to  be  overcome.  For 
laundry  purposes  only  the  tungstate  of  soda  can  be  recommended,  inas* 
much  as  the  sulphate  of  ammonia  sometimes  produces  brown  spots  like 
iron-moulds,  when  the  fabric  is  ironed.  The  tungstate,  however,  offers 
one  difficulty,  viz:  the  formation  of  a  bitungstate  of  little  solubility,  which 
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crystallizes  from  the  solution.  To  obtain  a  constant  solution,  a  small 
per  centage  of  phosphate  of  soda  must  be  added.  <'  The  best  way  of 
preparing  a  solution  of  minimum  strength  is  as  follows : — A  concen- 
trated solution  of  tungstate  of  soda  is  diluted  with  water  to  28^  Twad- 
dle, and  then  mixed  with  3  per  cent,  of  phosphate  of  soda.  This  so- 
lution was  found  to  keep  and  answer  well,  and  has  been  introduced 
into  Her  Majesty's  laundry,"  We  think  Her  Majesty  would  be  pleased 
if  the  authors  were  to  inform  her  subjects  exactly  how  this  solution  is 
used  in  her  laundry;  and  we  shall  be  happy  to  be  the  medium  of  the 
communication.  Appended  to  the  paper  are  tables,  showing  the  small- 
est per  centage  of  salts  required  in  solution  for  rendering  muslin  non- 
inflammable,  from  which  we  learn  that  of  crystallized  tungstate  of  soda, 
20  per  cent.,  and  of  anhydrous,  16  per  cent,  are  required ;  and  of  crys- 
tallized sulphate  of  ammonia  7  per  cent.,  of  anhydrous  6*2  are  wanted* 

New  Telegraph  Line. 

We  copy  from  the  Cosmos  the  project  of  a  new  telegraph  line  to 
connect  Europe  and  America ;  giving  for  the  information  of  our  read- 
ers the  intermediate  stations  as  we  find  them  in  the  original,  so  that 
if  any  of  them  should  wish  to  correspond  with  any  one  or  more  of  them^ 
he  may  prepare  his  dispatches. 

*'  The  line  leaves  Europe  by  the  ordinary  road  to  Siberia,  crosses 
the  Onral  Mountains  near  Ickaterinbourg ;  passes  from  the  Oural  to 
the  Sea  of  Okhotsk  by  Tobolsk,  Narym,  Yenisseisk,  larbinskSia, 
Yakoutsk,  Okhotsk;  passes  northward  and  reaches  Behring's  Straits  by 
Tapuiskdi,  Alansk,  Anadyrskdiost ;  crosses  the  straits  by  a  submarine 
cable  of  about  100  kilometres  (62  miles) ;  traverses  diagonally  Russian 
America ;  then  passing  down  the  coast  penetrates  into  New  Britain, 
which  it  traverses  for  700  kilometres  (435  miles) ;  enters  the  northern 
part  of  the  United  States,  traverses  Oregon,  and  reaches  the  civilized 
parts  of  the  United  States,  {which  begin  at  Weetport^)  under  the  pro- 
tection of  the  forts  Wala-wola,  Hell,  Laramie ;  from  Westport,  tlie 
line  foUowe  the  road  from  California  to  New  York  by  Jefferson,  St. 
Louis,  Columbus,  Wasinghton,  Baltimore,  Philadelphia,  and  finally 
reaches  New  York,  its  point  of  destination.  Three  great  branches 
are  to  be  taken  from  Tobolsk  in  Siberia,  to  India  by  Turkestan;  from 
Yakoatsk,  also  in  Siberia,  to  China  and  Pekin ;  and  from  Astoria  in 
the  United  States,  to  San  Francisco.  The  trunk-line  will  have  five 
wires,  and  so  will  the  branches ;  two  for  messages  from  America  to 
Europe ;  two  for  those  from  Europe  to  America,  and  one  auxiliary, 
{fil  de  secouriy  which  will  probably  be  much  wanted,      ed.  j.  f.  I.) 

"  The  length  of  wire  will  be  32,000  kilometres  (19,890  miles),  and 
will  require  ten  million  kilogrammes  (10,000  tons)  of  galvanized 
iron  wire  of  3  millimetres  (0*118  inch)  diameter ;  350,000  preserved 
posts,  and  two  cables,  one  of  100  and  the  other  of  50  kilometres,  (62 
and  31  miles).  The  cost  of  establishment  may  be  estimated  at  30,- 
000,000  francs,  (96,000,000,)  and  the  annual  expenses  7,000,000, 
(91,400,000.)  M.  Jouaselin  thinks  that  he  does  not  exaggerate  the 
annual  receipts  at  9,000,000  francs,  (91,800,000,)  and  he  consequently 
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believes  that  the  undertaking  will  be  really  lucrative.    (Six  per  cent, 
on  the  first  cost  at  this  estimate.) 

"TAe  onli/  grave  objection  to  this  gigantic  project,  or  the  only  se- 
rious fear  we  have  for  it  is  the  crossing  of  Russian  America,  a  country 
desolated  by  the  ice  of  an  eternal  winter,  and  inhabited  sparsely  by 
demi-savage  tribes.*' — Cosmos,  January,  1860. 

To  this  we  have  to  add  one  fear,  and  one  regret.  The  regret  that 
the  projectors  have  not  added  another  branch  to  run  from  Behring's 
Straits  along  the  southern  shore  of  the  Arctic  Ocean,  and  up  Smithes 
Sound ;  by  means  of  which,  we  might  constantly  receive  news  of  our 
whalers  and  Arctic  Expeditions — besides  the  advantages  in  the  coming 
observation  of  the  Transit  of  Venus — the  fear,  that  somewhere  else 
along  the  route  may  be  found  some  small  additional  tract  of  a  few 
square  miles,  where  the  winter  is  as  nearly  eternal  as  in  Russian 
America,  and  where  the  tribes  are  nearly  as  savage  without  being  as 

sparse. 

When  this  line  is  finished,  our  "^old  country"  immigrants,  medita- 
ting thoughtfully  on  the  names  of  the  places  through  which  it  is  said 
to  run,  may  find  the  realization  of  the  old  proverb,  that  "  the  longest 
way  round,  is  the  shortest  way  home."  BD.  J.  F.  I. 


An  Improved  Means  of  Giving  Increased  Strength  to  Paper.* 

By  Thomas  Taylor. 

The  invention  consists  in  soaking  paper  (either  sized,  unsized,  or 
partially  sized)  in  a  concentrated  solution  of  neutral  chloride  of  zinc, 
either  warmed,,  or  at  the  ordinary  temperature  of  the  air.  The  solu- 
tion must  have  the  specific  gravity  of  2100,  or  thereabouts,  when  it 
will  have  the  consistence  of  syrup.  The  paper  to  be  treated  must  be 
immersed  in,  or  floated  on,  the  solution  until  it  is  fully  saturated;  it 
is  then  removed  and  washed  with  water.  If  it  is  desirable  to  retain  a 
portion  of  the  zinc  in  the  paper,  it  is,  after  being  partially  washed, 
immersed  in  a  weak  solution  of  carbonated  alkali,  and  then  thoroughly 
washed  in  water.  After  this  treatment  it  will  be  found  that  the  paper 
is  more  or  less  changed,  has  contracted  in  volume,  become  more  dense, 
less  porous,  and  much  stronger.  When  it  is  desired  to  produce  a  more 
complete  change,  the  solution  must  be  heated,  and  the  temperature  may 
be  varied  from  80°  or  90°  F.  to  212°,  according  to  the  efiect  desired. 
The  change  is  completed  when  the  paper  becomes  swollen,  and  appa- 
rently dry,  as  well  as  opaque  and  flaccid.  If  sheets  of  paper  saturated 
with  the  solution  be  pressed  together  and  ironed,  they  will  become  per- 
manently united.  In  some  cases  the  patentee  dissolves  cotton  fibre, 
starch,  dextrine  or  gum  in  the  solution  of  chloride  of  zinc,  or  he  adds 
the  chlorides  of  tin,  calcium,  or  magnesium ;  but  the  paper  is  always 
submitted  to  a  thorough  washing  with  water. 

Paper  thus  treated,  assumes  more  or  less  the  toughness,  semi-trans- 
parency, and  general  appearance  of  parchment. 

*rron  the  Lood.  dMmlcal  News,  No.  3: 


The  Meteorology  of  Philadelphia.  857 

Our  readers  will  remember  that  Mr.  Gaine  produced  the  same  effect 
on  paper  by  immersiDg  it  for  a  few  seconds  in  oil  of  vitriol  diluted 
with  half  its  volume  of  water.  The  change  in  both  cases  is  no  doubt 
essentially  molecular.  We  should  like  to  know  whether  the  whole  of 
the  chloride  of  zinc  is  removed  in  the  washing. 


Copying-  Paper, 
Copying-paper  into  the  body  of  which  a  certain  proportion  of  proto- 
snlphate  of  iron  (copperas)  has  been  introduced  either  during  the 
manufacture  or  afterwards,  by  passing  it  between  rollers  covered  with 
felt  impregnated  with  a  solution  of  salt,  is  much  more  advantageous 
in  use  than  the  common  paper.  A  letter  written  with  common  ink 
containing  an  infusion  of  nutgalls,  or  having  the  tanno-gallate  of  iron 
for  its  base,  and  covered  with  the  above  copying-paper  gives,  by  means 
of  the  press,  a  perfect  fac  simile.  If  a  little  sugar  or  pyro-gallic  acid 
is  added  to  the  ink,  a  good  copy  may  be  had  by  pressing  lightly  the 
copying-paper  upon  the  latter  without  the  use  of  the  press :  taking 
only  the  precaution  to  interpose  between  the  hand  and  the  sheet  of 
copying-paper,  another  sheet  of  oiled  paper  over  which  the  rubbing 
must  be  done. — CoemoSy  January,  1860. 

SteeL 
By  incorporating  into  melted  steel  from  2  to  5  per  cent,  of  Tungs- 
ten, there  is  obtained  a  steel  which  is  very  dense,  hard,  and  strong ; 
admirably  fitted  for  the  manufacture  of  tools.  The  instruments  made 
with  this  Tungsten  steel  are  said  to  keep  their  temper  four  times  as 
long  as  usual. — Cowmoe^  March,  1860. 


For  the  Journal  of  the  Franklin  Institute. 

The  Meteorology  of  Philadelphia.  By  James  A.  Kirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philadelphia  High  School. 

March. — The  month  of  March,  this  year,  was  remarkably  mild. 
The  temperature  was  3|  degrees  above  the  average  for  the  last  nine 
years,  and  the  daily  changes  less  than  usual.  The  quantity  of  rain 
that  fell  was  only  half  the  average,  and  five  inches  less  than  m  March 
of  last  year.  March  commenced  with  rain,  which  fell  in  showers  ou 
seven  days  of  the  month. 

On  the  9th  and  10th,  snow  fell  in  large  flakes,  which  melted  as  they 
fell.    This  was  probably  the  last  snow  of  the  season. 

The  coldest  day  of  the  month  was  the  10th,  of  which  the  average 
temperature  was  80*8°.  The  lowest  degree  reached  by  the  thermo- 
meter was  25^  on  the  14th. 

The  warmest  day  was  the  31st ;  mean  temperature,  58*8^.  The 
temperature  was  also  highest  on  the  same  day,  reaching  73^. 

There  were  but  three  days  of  the  month  entirely  clear  or  free  from 
clouds  at  the  hours  of  observation,  and  three  days  on  which  the  sky 
was  entirely  covered  with  clouds. 

The  mercury  stood  highest  in  the  barometer  on  the  16th,  reaching 
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80-224  inches.     It  fell  lowest  on  the  23d,  when  it  stood  at  29-499 
inches. 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  March,  1860,  with  tkote 
of  Marchf  1859,  and  of  the  tame  month  for  nine  years,  at  Phitadeiphia. 


March,  I860. 

March,  1869. 

Mar.  9  years. 

Thermometer. — Highest, 

73° 

70® 

75« 

"                 I^owegt, 

25 

20 

4 

'<                Daily  oscillation, 

18-30 

16-90 

15-20 

**                 Mean  daily  range, 

640 

6-00 

610 

"                Means  at  V  A.  M., 

38  15 

41-77 

35-72 

"                       "         2  P.  M., 

52*34 

r>53l 

47-34 

"         9  P.  M., 

43-71 

47  27 

40*62 

"                      "  for  the  month, 

44-73 

48-12 

41*23 

Barometer. — Highest,            .        • 

30-224  in. 

30-360 

80-522 

**           Lowest,        .        •         • 

29*499 

29-215 

89-158 

"            Mean  daily  range,     . 

•133 

•250 

•191 

"           Means  at  7  A.  M., 

29-829 

29-777 

29-845 

«                   "       2  P.  M.,    . 

29-767 

29  735 

29  789 

"       9  P.  M., 

29-795 

29-762 

29  821 

*'                   «  for  the  month, 

29-794 

29-758 

29-818 

Rain  and  melted  snow, 

1-323  in. 

6-503 

2-566 

Prevailing  winds. 

W.790  W.-224 

s.  67<>  w.  -234. 

K.  77**  w.  •310., 
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Proceedings  oftKe  Stated  Monthly  Meeting^  April  19,  I860. 

John  C.  Cresson,  President,  in  the  chair.    "1 

John  Agnew,  Vice-President.  >  Present. 

Isaac  B.  Garrigues,  Recording  Secretary,  j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  the  Royal  Society  and 
the  Royal  Astronomical  Society,  London ;  de  la  Society  d'Encoarage- 
ment  pour  Tlndustrie  Nationale,  Paris ;  the  K.  K.  Geologischen  Reich- 
sanstalt,  the  K.  K.  Geographischen  GescUschaft,  and  the  Oesterreich- 
ischen  Ingenieur-Yereins,  Vienna,  Austria ;  L.  A.  Huguet-Latour, 
Esq.,  Montreal,  Ga.;  Joseph  Bennett,  Esq.,  Brooklyn,  N.  Y.;  the  State 
Lunatic  Asylum,  Utica,  N.  Y.;  the  Young  Men's  Association,  Buf- 
falo, N.  Y.;  the  Baltimore  &  Ohio  Railroad  Co.,  Baltimore,  Md.;  John 
Heisely,  Esq.,  Harrisburgh,  Pa.;  Col.  J.  Ross  Snowden,  U.  S.  Mint, 
and  Prof.  John  F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  March. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (11)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  duly  elected. 
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THE  FRANKLIN  INSTITUTE 


OF  THE  STATE  OF  PENNSYLVANIA, 


rOB  THI 

PROMOTION  OF  THE  MECHANIC  AKTS. 


jrrivB,  I860. 


CIVIL  ENGINEERING. 


tot  the  JoofiMl  of  tlM  fnuikUn  Inititiitob 

On  the  Brooklyn  Pumping  Ungtne.   By  Samubl  McElrot,  G.  E. 

This  engine  having  been  recently  tested  under  its  contract,  and 
accepted  on  the  part  of  the  City  of  Brooklyn,  a  description  of  its 
dimensions  and  operation  will  be  interesting  to  the  profession. 

It  is  constmcted  as  the  first  of  four  eyentnally  to  be  required  in  the 
engine-house  now  erected,  which  has  an  engine-room  84  ft  front  by 
77  ft.  depth,  with  two  boiler-room  wings,  66|  ft.  front  by  45  ft.  depths 
furnishing  ample  accommodation  to  four  engines  with  their  appurte- 
nances.   The  present  contract  for  the  works  requires  two  engines. 

The  BoilerM  now  built  are  three  in  number,  of  the  drop-return  flue 
variety,  eylindrical  in  form,  8  ft.  in  diameter,  and  80  ft.  long.  The  upper 
fines  are  18  ins.  in  diameter,  the  return  flues  9  ins.  The  stop  valves, 
Mfety  valves,  feed  cocks,  and  flue  dampers  are  complete  for  each  boiler, 
BO  that  either  may  be  shut  off*  at  any  time.  They  are  fed  by  an  inde- 
pendent engine,  connected  with  the  hot-well,  the  pump-weU,  and  the 
force  main  by  independent  pipes,  so  as  to  use  either  for  supply.  Ad- 
vantage is  taken  of  the  heat  in  the  lower  boiler  return  by  a  pipe  coil,, 
to  increase  the  temperature  of  the  feed-water.  For  evaporation  mea- 
sorements  a  tank  is  provided  in  connexion  with  the  "  donkey." 

The  Chimney  is  100  ft.  high,  built  with  an  annular  flue  column,  4 
ft.  in  internal  diameter. 
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The  Engine  is  donble-acting,  with  a  cylinder  of  10  ft.  stroke  and 
90  ins.  bore,  working  two  lifting  pumps  of  36  ins.  bore  and  same  stroke. 
The  entire  piston  travel  provided  for  is  10  ft.  8^  ins.  The  cylinder 
rests  upon  the  double  bed-plate  which  supports  the  entire  length  of 
the  engine,  and  is  directly  over  the  pump-well. 

The  Pump-well  is  a  massive  granite  structure  87  ft.  high,  with  an 
inside  area  of  60  by  10  ft.;  the  side  walls  varying  from  6^  to  5  ft. 
thick,  the  base  being  a  heavy  fiat-arch,  30  ins.  deep,  resting  on  a 
plank  floor,  over  a  solid  water  gravel  bed.  Its  depth  of  water  way 
is  7  ft.  The  cylinder  base  is  above  the  water-level  of  the  boilers,  and 
it  is  enclosed  as  to  the  cylinder  bodv  in  a  steam  jacket  case,  very  care- 
fully felted,  and  covered  with  black-walnut  lagging.  The  piston  is 
18  ins.  deep  at  the  centre,  and  8^  at  the  edge,  the  rods  being  8^  ins. 
diameter  for  the  cylinder  and  pumps.  The  steam-pipes  and  side  pipes 
are  20  ins.  diameter.  The  valves  are  balanced  puppets,  14  and  14|, 
and  16  and  16^  ins.  diameter,  and  are  filled  out  on  the  stems  so  as  to 
reduce  the  waste  of  steam. 

The  cylinder  Valve-gear  is  similar  to  that  of  a  steamboat  engine,  as 
to  the  rock-shaft,  lifting  toes,  and  adjustable  cut-ofi*,  but  is  not  worked 
by  an  eccentric.  It  differs  from  the  Cornish  valve-gear,  as  to  the 
valve-handles,  cams,  and  plug-rods,  while  it  retains  the  principle  of 
the  cataract  in  an  independent  water  cylinder  worked  by  the  force- 
main,  in  connexion  with  a  sliding  frame  attached  to  the  engine  beam. 
The  frame  operates  the  valves  of  the  water  cylinder,  which  opens  the 
steam  and  exhaust  valves  of  the  main  cylinder,  in  a  quiet  and  readily 
adjustable  manner,  which  is  a  great  improvement  over  the  Cornish 
valve-gear. 

The  Beam  is  30  ft.  long  between  end  centres,  86  ins.  deep  at  main 
centre,  with  a  web  5}  ins.  thick,  and  flanches  16  ins.  wide.  The  main 
journals  are  13  ins.  diameter  by  24  ins.  bearing,  resting  on  massive 
pillow  blocks,  which  are  sustained  by  heavy  ornamental  cast  iron 
frames.  Parallel  motions  are  used  for  the  piston  and  pump-rod  guides 
at  either  end. 

The  Air-pump  has  36  ins.  bore  and  60  ins.  stroke.  It  is  double- 
acting,  the  condenser  shower  plates  being  arranged  accordingly.  The 
condenser  is  one-third  the  size  of  the  cylinder,  and  takes  its  injection 
from  the  pump-well,  or  from  the  force|tube. 

The  Pumps  connect  with  each  end  of  the  beam,  the  lower  being 
placed  under  the  cylinder,  and  on  the  fioor  of  the  well,  and  the  upper 
in  a  chamber  of  masonry,  which  also  supports  the  air-ohamber.  The 
pump  buckets  have  double  beat  covers  playing  on  the  rods,  with  wood 
seats,  alternately  closing  and  opening  as  they  work  their  water  charge 
through  each  other,  and  move  alternately  towards  and  from  each  other, 
having  a  common  connecting  pipe  of  3  ft.  diameter.  This  feature  is 
one  of  the  leading  peculiarities  of  this  engine.  Either  the  lower  or 
upper  bucket  is  constantly  sustaining  the  water  column,  and  keeping 
up  its  motion  in  the  same  direction,  avoiding  all  losses  of  momentum 
and  the  abrupt  change  of  centres,  peculiar  to  other  pumps.  To  ob- 
viate an  objection  which  suggested  itself  to  us  at  the  outset,  by  the 
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friction  through  the  backet  valveB,  in  sucking  by  the  upper  pump  or 
lifting  bj  the  lower,  annular  barrels  are  placed  around  each  working 
barrel,  54  ins.  in  diameter,  also  provided  with  double  beat  covers,  giv- 
ing this  additional  area  of  supply  and  discharge.  The  small  per  cent- 
age  of  pumping  friction  in  the  engine  is,  to  a  great  extent,  attribut- 
able to  this  arrangement. 

The  Air  Charnber  connected  with  the  upper  pump  delivery,  is  of 
cast  iron,  6*5  ft.  in  diameter  and  25  ft.  high.  An  auxiliary  pump  is 
used  for  its  supply,  attached  to  the  air  pump-rod.  A  diaphragm  plate 
is  fitted  in  this  chamber  with  valves  which  can  be  arranged  to  throttle 
the  return  pressure  of  the  air,  and  with  which  some  interesting  expe- 
riments have  been  made,  which  demonstrate  very  forcibly  the  value  of 
large  air  chambers  in  preference  to  stand-pipes  or  any  similar  ap- 
purtenances. 

The  Force  Tube  connecting  the  engine  with  the  reservoir,  is  of  cast 
iron,  3  ft.  in  diameter,  and  3450  ft.  long,  with  but  one  curve  of  800 
ft.  radius.  It  has  an  overfall  discharge  into  the  influx  chamber.  One 
check-valve  is  used  on  it,  about  midway  in  its  length. 

Two  Counterweight  Chests  are  used :  one  attached  to  the  upper 
pump-rod,  below  the  outer  end  centre,  and  the  other  to  the  lower 
pump-rod,  below  the  cylinder.  A  vibrating  counterweight  is  also  at- 
tached to  the  lower  chest,  with  a  countershaft,  of  such  a  form  as  to 
load  the  steam  piston  during  half  of  its  stroke,  and  lighten  it  the 
other  half.  These  weights  are  of  great  importance  to  the  smooth  and 
economical  working  of  the  engine.     Their  total  amount  is  46  tons. 

In  the  ornamental  patterns  of  the  castings,  the  finish  of  the  bright 
work,  the  balcony  frame,  and  other  parts,  and  in  all  the  details  of  con- 
struction, the  builders  have  spared  no  pains  or  expense  to  make  an 
engine  of  great  durability  and  imposing  appearance.  Placed  in  a 
large  room  of  first-class  finish,  closely  connected  with,  and  yet  care- 
fully separated  from  the  boiler  room  and  coal  shed,  the  whole  arrange- 
ment is  successfully  adapted  to  convenient  and  efiicient  work. 

From  January  12th  to  14th,  the  trials  .were  made  under  which  the 
engine  was  accepted  from  the  principal  and  sub-contractors  by  the 
City.  The  contracts  require  that  for  the  test  of  dutg^  the  engine 
should  be  capable  of  lifting  600,000  foot-pounds  of  water  with  one 
pound  of  coal,  allowance  being  m&de  to  the  engine  for  the  friction  of 
the  pumps  and  force  tube,  during  a  trial  of  not  less  than  24  hours, 
with  a  delivery  of  not  less  than  10,000,000  gallons  (N.  Y.)  into  the 
reservoir.  For  the  test  of  capacity  the  engine  should  lift  not  less  than 
10,000,000  gallons  (N.  Y.)  into  the  reservoir  in  16  hours.  The  duty 
test  was  made  during*  26  hours  S-  minutes  run,  and  subsequently  the 
capacity  test  during  16  hours  run,  after  the  engine  was  *'  hooked  on  " 
at  full  speed.  From  the  following  synopsis  of  the  notes  it  will  be  ob- 
served that  the  duty  trial  nearly  equaled  the  capacity  requirement  of 
the  contract 

£y«xiri  Trial  ov  January  12th  to  14th,  I860. 

DUTY   TEST. 

Jan.  12.  10  35'  a.m.  Engine  stopped.  Fires  hauled.  Counter  560,647. 
"  10  40^  '<  Steam  blown  o£  Farnacaa  wooded  with  1180  Iba. 
M     10  45'    «     Started  fires. 
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Jan.  It.  11  fl'   A.M.  Stftrted  engine.    Bteem  1ft  Ibe. 
Jan*  13«     1  (K    p.  m.  Engine  stopped.  Counter  67ft,618« 

Hauled  fires.    Estimated  value  of  grata  contents  at  856  pounds 
coal. 
Funning  Time,  86h  3'al668^ 
Double  Siroke$t  14,965;  average  9*67  per  min. 
Quanta^  Pumped,  2,000,000  cub.  ft.  measured  in  reserroir. 
Actual  Water  UJl,  160  ft. 

Equivalent     **         170  ft.  (includes  pumping  friction.) 
Fuel  Account,  1180  lbs.  wo«>d  s  524  lbs.  coal.    Tout  fiiel,  34,773  lbs« 
Duty,  2,000,000  cub.'ft.X  62*5  lbs. x  170^  lift-t.34,773jbe«6ll-114  poonde  raiMd  one 

foot  with  one  pound  of  coal. 
Delivery  of  Pumpa,  14,418,641  galls.  (N.'T.)  per  24  hours. 
Engine  Friction,  7*4  per  cent  between  cylinder  and  pnmpe. 
Lose  of  Action,  1*69  per  cent,  in  pumps. 

OAPAOITT  TBBT* 

Jan.  13.    7  p.  V.  Commencement  of  test. 

«  14.  11  A.M.  End  ** 

Running  Time,  16  hours  an  960  minutes. 
Double  Strokes,  9708 ;  average  10*11  per  minute. 
Quantity  Pumped,  1,325,800  cub.  ft.  in  reservoir. 

10,367,812  galls,  per  16  hours. 

16,536,718         •«        24    •< 

The  notes  taken  for  the  test  of  duty  were  made  in  the  manner  de- 
scribed at  length  in  the  paper  on  this  subject  in  the  April  number  of 
the  Journal  o/  the  Franklin  Institute  for  1858,  and  furnish  in  mj 
opinion  the  only  safe  and  satisfactory  means,  in  large  experiments,  of 
determining  the  actual  quantity  of  coal  used  in  producing  a  known 
result.  The  engine  is  taken  at  work,  with  the  boilers  and  other  parts  in 
their  ordinary  working  condition;  it  is  then  stopped,  steam  is  blown  off, 
new  fires  are  lit,  all  the  fuel  used  is  charged  to  the  experiment,  and  at 
its  end  credit  is^given  for  the  fuel  which  remains  among  the  contents  of 
the  grates  and  ash-pits,  after  the  fires  are  hauled  and  cooled  down.  It  is 
only  in  this  item  of  credit  that  any  range  whatever  is  left  to  the  judg- 
ment of  experts,  and  a  very  simple  process  limits  this  range  to  a  small 
chance  of  error.   In  the  present  case  the  fuel  account  is  thus  recorded: 


Pine  wood,  IISO  lbs.Bs 
Total  coal  charged, 

Grate  contents  after  hauling  :• 
Ashes,  • 

Refuse,  • 

Clinker,  • 

Coal,        • 


624  lbs,  ooaL 
35,106 


35,629  lbs. 


347  lbs. 
866  •« 
875  " 


1578  lbs. 


856  lbs. 


Total  liiel  used, 


34,773  lbs. 


Notes  taken  in  repeated  experiments  of  this  kind,  make  it  a  rery 
simple  matter  to  show  the  impropriety  of  the  usual  method  of  taking 
the  boiler  fires  in  a  certain  condition,  and  trying  to  leave  them  in  the 
same  condition,  but  want  of  space  will  not  permit  it  here. 

The  quantity  pumped  in  all  the  experiments  made  with  this  engine, 
and  in  others  tested  for  our  information,  has  been  carefully  measured 
in  the  reservoir,  and  with  gauges  of  a  suitable  kind  this  can  be  done 
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very  readily  and  very  accurately,  even  in  a  water*  basin  of  tbe  large 
surface  of  the  Ridgewood  Western  Division  of  about  551,000  sq.  ft. 
The  results  on  the  duty  trial  were  as  follows : — 

Meararement  of  water  priem,  •  .     1,943,810  cub.  ft. 

••  leakage  at  gatei,    •  .  54,262      •' 

Estimate  of  abeorption,         .  .  •  1,928      ^ 

ToUl,  .  2,000,q00  cab.  ft. 

The  actual  delivery  of  the  pumps  per  double  stroke  was  1044*1  gal- 
lons. During  the  duty  test,  the  average  travel  was  determined  from 
repeated  observations  at  9-875  ft.,  for  which  the  theoretical  discharge 
is  1062  gallons.  The  pumps,  therefore,  worked  within  1*69  per  cent. 
of  their  actual  capacity,  which  shows  a  remarkably  small  loss  of  ac- 
tion. We  have  found  it  6'56,  8,  14*5,  and  16"3  per  cent,  in  other 
engines,  and  in  some  cases  it  has  ranged  to  80  per  cent.  The  ^^  Leegh- 
water  "  engine,  which  ranks  next  in  power,  loses  10  per  cent. 

The  actual  water  lift  from  the  average  level  of  the  pump-well  to 
the  force  tube  discharge  was  160  feet.  The  equivalent  lift,  as  deter- 
mined by  the  pump-cards,  was  170  feet,  showing  the  pumping  friction 
of  the  pump  and  force  tube  to  be  6*25  per  cent.  In  trials  of  other 
engines,  we  find  one  pumping  8,287,860  gallons  per  day,  with  7*25 
per  cent,  friction  ;  one  pumping  1,771,896  gallons,  with  17  per  cent.; 
and  another  pumping  915,510  gallons  per  day,  with  15  per  cent,  pump- 
ing friction  ;  and  these  cases  might  bo  largely  multiplied  to  compare 
with  this  engine  delivering  14,4lS,641  gallons  in  the  same  time. 

Comparing  the  average  cylinder  pressure,  by  the  indicator  cards 
taken  during  the  duty  test,  with  the  pump-cards,  the  average  pressure 
on  6375  sq.  ins.  being  12  ibs.,  and  on  959*31  sq.  ins.  73*91  rbs.,  the 
actual  friction  of  the  engine  between  the  steam  and  pump  pistons  is 
7*4  per  cent,  of  the  steam  pressure.  This  result  is  remarkable,  even 
when  compared  with  first-class  Cornish  engines,  and  is  entirely  unap- 
proachable by  any  crank  movenient  in  use. 

The  largest  pumping  engine  in  the  world  is  the  "  Leeghwater  "  in 
the  Harlaem  Meer,  and  until  the  completion  of  the  Brooklyn  engine 
it  was  the  most  powerful.  It  has  an  annular  cylinder  of  12  and  7  ft. 
diameter,  working  11  pumps  of  63  ins.  diameter,  with  10  ft.  stroke ; 
the  water  lift  being  13  ft.  Its  working  speed  varies  from  5  to  7 
strokes  per  minute,  and  its  capacity  of  discharge  per  stroke  is  2097 
cub.  ft.  Its  duty  in  foot-pounds  per  minute  at  7  strokes  is  11,926,642. 
The  Brooklyn  engine  at  10  strokes  per  minute,  with  the  actual  dis- 
charge of  its  capacity  test,  performs  a  duty  of  14,512,900  ft.  Sys.,  and 
is  then  21-6  per  cent,  more  powerful.  At  9*5  strokes  per  minute  it 
has  15*6  per  cent,  excess  of  ordinary  working  power  over  its  larger 
rival. 

In  connexion  with  its  superior  advantages  as  to  loee  of  action  in  the 
pumps,  light  pumping  friction,  light  engine  friction,  and  unequaled 
power,  the  smoothnese  of  action  with  which  its  work  is  done  is  remark- 
able. Perhaps  the  best  indication  of  this  quality  is  given  in  the  read- 
ings of  the  pressure-gauge  attached  to  the  upper  pump-head,  which 

31* 


866  Civil  Engineering. 

have  ranged  for  days  from  55  to  58  and  59  fts.  pressure.  There  is 
no  concussion  in  the  valves,  although  so  enormously  large,  and  work« 
ing  at  so  great  a  speed  under  their  head,  and  the  quietness  with  which 
the  cylinder  valve  motion  performs  its  work,  leaves  nothing  to  be  de- 
sired there  as  an  improvement.  In  all  the  qualities  named,  this  engine 
has  fully  realized  our  most  sanguine  expectations. 

This  engine  was  brought  to  my  notice  by  Mr.  Wm.  Wright,  Super- 
intendent of  the  "  WoodruflF  and  Beach  Iron  Works,"  of  Hartford,  at 
a  time  when  it  was  pre-determined  by  the  Board  of  Water  Commis- 
sioners, that  the  Cornish  engines  adopted  by  me  for  the  original  con- 
tract of  the  Brooklyn  works  should  not  be  built,  and  it  was  necessary 
to  secure  if  possible  the  next  best  style  of  engine.  My  observation 
and  study  had  given  me  a  strong  favoritism  for  the  single-acting  en- 
gine, ana  in  examining  the  various  patterns  of  engines  proposed  for 
our  works,  the  leading  principles  of  that  engine  were  taken  aa  the 
basis  of  analysis.  These  may  properly  be  reduced  to  two  points,  viz: 
the  direct  and  simple  character  of  the  motion  of  the  engine,  with  its 
durability  and  lightness  of  friction ;  and  the  use  of  a  large  mass  of 
metal  in  motion,  admitting  high  initial  steam  pressure  and  a  high  rate 
of  expansion.  There  are  minor  advantages  of  the  Cornish  system, 
as  to  steam  jackets,  careful  felting  and  covering,  economy  of  steam  in 
the  passages,  &c.,  which  may  be  generally  applied  to  any  other  style. 

Although  the  plan  of  Mr.  Wright  was  in  a  crude  state,  it  was 
evident  on  inspection,  that  it  contained  the  germ  of  a  valuable  en- 
gine, with  all  the  leading  peculiarities  of  the  Cornish  engine,  obviat- 
ing some  of  its  disadvantages,  and  having  obtained  Woodruff  and 
Beach's  consent  to  alter  the  pump-valves  from  '^butterfly"  to  *' double 
beat,"  to  put  counterweight  chests  on  the  beam,  to  increase  the  siie 
of  the  air-chamber,  and  to  modify  points  of  less  consequence,  I  ad- 
vised the  adoption  of  the  plan  in  April,  1857.  Two  other  plans  were, 
however,  adopted  successively ;  but  in  February,  1858,  the  engine 
then  under  construction,  which  was  a  fly-wheel  engine,  working  its 
pumps  by  spiral  cams,  was  abandoned  for  that  now  built. 

The  question  which  then  presented  itself  to  my  mind,  and  which 
continued  to  present  itself  before  the  final  completion  of  the  engine, 
was  its  possible  advantage  over  the  Cornish  engine,  and  my  recom- 
mendation was  not  made  without  a  careful  study  of  engines  in  use, 
and  the  principles  of  motion  involved. 

The  Cornish  engine  is  single-acting,  and  with  the  exception  of  the 
suction  lift  of  its  plunger  no  pumping  is  done  by  the  steam  piston, 
its  main  force  being  expended  in  raising  the  counterweighted  plunger. 
In  one  important  sense,  therefore,  the  cylinder  is  independent  of  the 
action  of  the  pumping  main. 

It  follows,  then,  in  a  case  like  that  of  the  supply  in  question,  where 
the  capacity  of  the  engine  for  a  certain  amount  of  work  in  a  fixed  time 
is  determined,  that  the  working  operation  of  a  Cornish  cylinder  being 
limited  to  one  direction,  and  the  speed  of  the  descending  plunger  being 
limited  by  the  conditions  of  water-flow  through  the  valves  and  force 
tttboi  there  is  an  important  distinction  as  to  capacity  for  work  betwe^ 
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a  single  and  double-acting  engine  of  the  same  cylinder.  The  former 
pumps  in  but  one  direction,  and  the  important  water-stroke  is  not  con- 
trolled in  speed  by  the  cylinder.  In  order  to  pump  the  same  quantity 
of  water  in  a  given  time,  the  Cornish  engine  must  be  more  than  twice 
the  sise  of  a  double*acting  engine. 

It  is  also  clear  that  for  the  same  rate  of  delivery  the  Cornish  plun- 
ger must  be  more  than  twice  the  capacity  of  a  double-acting  pump, 
and  that  the  friction  and  disturbances  of  the  pump  are  consequently 
magnified.  This  involves  an  advantage  to  double-action,  in  which  the 
pump  area  need  not  exceed  that  of  the  force  tube. 

Up  to  the  present  time,  however,  although  there  are  individual  cases 
of  double-acting  engines  more  economical  and  efficient  in  work  than 
individual  cases  of  the  single-acting,  the  latter  as  a  general  rule  are  en- 
tirely in  advance  of  the  former  in  these  qualities  and  in  that  of  dura- 
bility. And  the  Cornish  engines  have  the  advantage  in  the  friction  of 
their  working  parts,  due  to  their  superior  size  and  simplicity  of  motion, 
in  their  capacity  for  high  initial  steam  pressure  and  rate  of  expansion, 
and  in  the  superior  manner  in  which  they  are  jacketted,  felted,  and 
protected  as  to  the  cylinders,  boilers,  and  other  appurtenances  from  losses 
by  radiation,  condensation,  and  otherwise.  The  testimony  of  the 
records  of  pumping  machinery  to  the  date  of  the  trial  of  the  Brooklyn 
engine  is  conclusive  as  to  the  advantages  in  practical  results  of  single* 
acting  engines ;  and  if  it  can  be  shown  that  this  engine  combines  with- 
in itself  all  the  advantages  of  the  old  system  with  its  improvements  in 
capacity  for  work,  we  have  the  whole  Cornish  testimony  endorsing  the 
principles  of  its  success. 

It  was  clear  that  there  were  advantages  in  compactness  of  ar- 
rangement and  capacity  in  Mr.  Wright's  plan  over  the  single-acting 
engine.  For  our  work  a  Cornish  engine  of  not  less  than  90  inches 
bore  and  15  feet  stroke,  with  a  plunder  of  50  inches  diameter,][was  re- 
quired to  furnish  the  supply ;  and  the  leading  machine  shops  of  the 
country  remrded  this  as  an  unwieldy  and  almost  impracticable  con- 
struction. While  there  is  an  advantage  in  large  cylinders  for  economy 
over  small  cylinders,  there  is  at  present  a  practical  limit  to  construc- 
tion, which  must  be  taken  into  account  in  putting  work  under  contract, 
although  the  size  named  is  not  without  precedent  in  marine  engines, 
and  there  is  also  an  additional  responsibility  in  daily  management. 
I  do  not,  however,  regard  the  erection  and  running  of  such  an  engine  as 
impracticable,  nor  have  I  any  doubt  as  to  its  economical  results ;  but 
it  is  evident  that  the  same  results  with  a  smaller  engine  are  much  to 
be  preferred. 

Conceding  then  to  this  plan,  the  merit  of  double-action  and  the  dis- 
use of  cranks,  fly  wheels,  and  other  power  absorbents  of  double-acting 
engines,  the  question  to  be  determined  was,  whether  the  leading  fea- 
tures of  the  Cornish  engine  could  not  be  embraced  in  this ;  or  in  other 
words,  whether  the  steam  could  not  be  made  to  lift  water  instead  of 
cast  iron,  and  with  the  same  economical  results. 

Starting  on  the  assumption  that  this  was  the  chief  point  at  issue 
in  this  plwy  a  very  careful  study  was  made  of  the  various  pumping 
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engines  within  observation  or  placed  on  record  as  to  those  cases  where 
the  water  was  pumped  directly  by  the  steam ;  and  the  testimony  on 
this  point  accumulated  to  many  more  examples  than  were  at  first 
anticipated.  All  the  mining  engines  have  one  water,  lift  at  least  by 
steam,  and  their  economy  is  claimed  to  be  enhanced  accordingly ;  many 
cases  of  mining  and  pumping  double-lifting  engines  occur  in  Europe 
and  America;  the  great  " Leeghwater  "  and  **Cruquius"  engines  of 
the  Harlaem  Meer  lift  on  their  expanded  steam,  and  the  climacteric 
of  pumping  engines  on  record,  in  the  Huelgoat  Mines,  with  its  vertical 
lift  of  754  feet,  belongs  to  the  same  class.  Two  things  were  clear  in 
practice  as  in  theory :  that  water  could  be  lifted  in  this  way,  and  that 
it  could  be  lifted  without  injurious  disturbance  and  with  great  economy. 
And  the  conclusion  was  finally  expressed  without  hesitation,  that  the 
steam  could  be  used  for  the  direct  water  lift  without  any  fear  of  its  dis- 
turbing or  controlling  action  on  the  expansion  of  the  cylinder  or  the 
motion  of  the  steam  piston.  I  consider  this  the  vital  principle  of  the 
Brooklyn  engine. 

This  point  determined,  the  application  of  a  second  principle  was 
very  simple,  and  that  is  the  inertia  to  be  given  to  the  working  parts 
to  insure  a  capacity  for  high  initial  steam,  expansion,  and  steadiness 
of  action.  These  points  in  an  engine  are  determined  by  the  item  of 
weight  in  motion^  much  more  positively  than  engineers  as  a  general 
rule  are  willing  to  admit,  and  the  success  of  the  Cornish  engine  is  in- 
volved herein.  This  proposition  needs  no  elaborate  argument ;  it  is 
abundantly  demonstrated  in  practice  and  easily  proved  in  theory.  Our 
own  engine  has  settled  this  question  beyond  any  controversy,  and  now 
lacks  some  ten  tons  of  the  working  weight  which  was  estimated  for  it 
before  construction,  and  by  consequence  works  with  too  low  a  steam 
gauge  and  too  moderate  a  cut-ofi*.  The  experimental  weights  added 
from  time  to  time  invariably  increased  the  duty  and  are  yet  much 
below  the  proper  standard. 

As  to  the  comparative  principles  of  this  engine  and  the  Cornish,  we 
claim  to  have  demonstrated  that  the  water  can  be  readily  pumped  by 
direct  steam  lift  without  any  disturbance  to  the  cylinder,  and  that  there 
is  no  difficulty  in  giving  the  beam  and  other  working  parts  the  same 
advantages  of  inertia.  These  are  very  important  results.  The  rela- 
tive capacity,  cost,  and  management  are  also  of  great  conseqaence 
in  the  comparison. 

In  connexion  with  the  principle  mentioned,  that  there  were  no  in- 
jurious effects  to  be  anticipated  from  the  direct  water  lift  by  steam, 
there  are  to  be  considered  the  peculiar  arrangement  of  the  pumps,  the 
areas  of  delivery,  and  the  size  and  action  of  the  air  chamber,  all  of 
which  tend  to  equalize  and  facilitate  the  flow. 

The  pump  arrangement,  by  which  each  alternately  works  through* 
the  other,  has  been  already  described.  The  Cornish  single-acting 
plungers  and  double-acting  barrels,  which  put  the  suction  column  in 
motion  in  one  direction,  are  obliged  to  reverse  it  on  the  return  stroke, 
and  thus  lose  the  benefit  of  its  momentum,  finding  this  in  fact  a  force 
to  be  overcome*    In  a  number  of  puoap  cards  taken  from  varioiis  en- 
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gineSy  I  have  found  the  differenee  in  load  between  the  eommencjement 
and  end  of  this  snction  stroke  occasionally  to  range  np  to  6  pounds 
per  square  inch  on  the  piston.  So  sensible  haye  hydraulig  engineers 
been  of  this  fact,  that  numerous  ingenious  devices  have  been  made  to 
secure  a  uniformit  j  of  motion  in  the  same  direction,  and  the  principle 
IS  applied  on  a  lar^e  scale  in  the  Hartford  Water  Works  engine,  and 
controlled  Mr.  Wright's  arrangement  of  this  plan.  There  can  be  no 
question  of  its  usefulness  in  retaining  every  expenditure  of  power,  in 
preventing  any  serious  loss  of  action  in  the  pumps  and  in  assisting  the 
quiet  opening  and  closing  of  the  valves. 

The  facility  of  delivery  through  the  inner  and  annular  barrels,  with 
their  86  and  54  inch  double-beat  valves  has  an  important  effect  on  the 
pumping  friction,  which  as  we  have  shown  for  the  enormous  delivery 
of  14j^  millions  of  gallons  per  day  increases  the  equivalent  lift  for  both 
pumps  and  force  tube  but  10  feet  in  160  or  6^  per  cent.;  a  case  with- 
out any  precedent  in  pumping  experience.  The  annular  barrels  were 
not  included  in  the  contract  plan,  but  were  adopted  at  Mr.  Wright's 
suggestion  during  construction. 

Our  experiments  have  also  demonstrated  the  propriety  at  the  outset 
of  making  the  capacious  air-chamber  attached  to  the  outboard  pump. 
Various  devices  are  in  use  for  maintaining  a  continuous  motion  in  force 
tubes  when  the  plungers  are  not  forcing  or  the  pump  pistons  are  on 
their  centres.  The  rude  and  expensive  English  stand-pipe,  which  com- 
bines an  entirely  different  use  m  furnishing  a  fixed  head  and  a  small 
reservoir  and  whose  purpose  seems  to  be  much  misapplied  in  our  coan- 
try,  has  this  effect:  in  some  cases,  as  a  device  much  more  rude,  a  sec- 
ondary weighted  plunger  is  applied  to  the  tube  for  this  purpose,  but 
no  appurtenances  of  the  kind  will  compare  in  economy  of  cost  and  in 
softness  of  reaction  with  a  properly  proportioned  air-chamber.  A 
proper  account  of  the  experiments  made  on  oar  air-chamber  by  means 
of  a  diaphragm  plate  fitted  across  its  upper  section  and  provided  with 
acHustible  throttle  valves,  would  require  much  more  space  than  can  be 
taken  here.  They  have  all  tended  to  show  very  clearly  the  importance 
of  the  air  chamber  to  the  action  of  the  engine.  The  effect  of  the  dia- 
phragm when  in  use  was  to  retard  the  speed  of  the  engine  and  to  im- 
prove the  action  of  the  valves,  but  the  oscillation  of  the  pumping  column 
was  much  increased,  affecting  the  force  tube  for  a  long  distance  and 
increasing  the  pump  and  cylinder  load  by  an  important  per  centage. 

It  is  not  claimed  for  this  engine  that  the  result  in  duty  equals  the 
highest  standard  of  the  best  pumping  engines,  although  in  advance  of 
any  Oomish  engine  in  this  country ;  much  better  duty  than  611,000 
foot-pounds  is  reported  in  Europe,  but  in  no  European  or  American 
case  are  the  engines  worked  with  as  low  boiler  pressure  and  expan- 
sion. We  have  demonstrated  by  experiments  that  our  only  hindrance 
to  these  conditions  of  great  economy  simply  depends  on  additional 
weight  in  mdtion,  while  at  the  same  time  it  is  demonstrated  that  an 
engine  of  this  class  is  unprecedented  in  the  items  of  working  friction 
and  smoothness  of  action.  There  can  be  no  difficulty,  therefore,  in 
fitting  the  present  engine  or  in  building  another  so  as  to  equal  any 
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result  ever  actaally  attained  in  the  venerable  history  of  pumping  ma- 
chinery, and  by  conditions  of  experiment  rigidly  applied  to  this  engine 
which  admit  of  no  contingencies  or  doubts. 

This  description  of  the  engine,  of  its  actual  results,  and  of  its  priu* 
ciples  of  action,  comprises  in  a  general  manner  all  that  is  requisite 
to  its  comprehension.  It  has  been  designated  an  experiment,  and 
there  may  be  a  sense  in  which  this  is  true,  as  no  engine  of  the  same 
peculiar  combination  was  ever  before  built ;  but  in  those  leading  fea- 
tures, which  clearly  follow  the  well  tried  paths  of  known  results  or 
natural  laws,  it  is  in  no  sense  experimental,  and  those  who  assumed  the 
weighty  responsibility  of  its  success  were  fully  justified  in  their  under- 
taking. The  engineer  who  studies  carefully  the  lessons  of  past  expe- 
rience and  the  axioms  of  mechanical  laws,  will  not  be  disappointed  iii 
the  results  of  his  combinations ;  and  a  demonstration  like  this,  on  so 
important  a  scale,  of  hydrodynamic  laws,  ought  to  be  regarded  with 
interest  by  the  civil  engineering  profession.  By  the  terms  of  their 
contract,  Messrs.  Woodruff  and  Beach,  in  case  the  engine  had  failed 
to  perform  its  specified  duty,  were  bound  at  their  own  cost  to  supply 
its  place  by  another  which  would,  and  there  are  very  few  enrine  builders 
in  this  country  who  would  have  been  willing  to  assume  sucn  a  burthen. 
No  small  measure  of  praise  is  therefore  due  to  them,  and  their  very 
ingenious  superintendent,  for  the  confidence  and  ability  with  which 
their  work  was  undertaken  and  completed. 

BrooUyn,  April,  1860. 


Locomotives  on  Common  Roads.* 

The  plan  has  been  again  revived  of  introducing  steam  looomolive 
carriages  on  common  roads,  and  a  committee  of  the  House  of  Com- 
mons during  the  last  session  examined  witnesses  with  a  view  to  ascer- 
tain its  practicability.  The  experiment  of  road  locomotives  had  not  a 
fair  trial  when  formerly  made,  for  the  formation  of  railways,  and  the 
obstacles  that  were  presented  to  the  running  of  such  carriages,  for  the 
time  threw  the  project  into  the  shade,  and  after  several  ingenious  en- 
gineers had  been  ruined  in  the  endeavor  to  construct  locomotives 
adapted  to  the  peculiarities  of  irregular  surface  traction,  the  notion 
was  abandoned.  The  trustees  of  turnpike  roads  also,  having  tried  to 
render  the  locomotives  inoperative  by  covering  the  roads  with  quan- 
tities of  loose  stones,  at  length  adopted  the  more  effectual  plan  of  get- 
ting the  tolls  on  such  carriages  raised  to  a  prohibitive  rate.  One  of 
the  chief  objects  of  the  select  committee  on  the  Locomotive  Bill, 
which  was  brought  into  Parliament  late  in  the  session,  was  to  ascer- 
tain whether  the  objections  to  steam  carriages  or  wagons  ariain?  from 
the  injury  to  the  roads,  and  from  the  frightening  of  horses,  had  been 
overcome  by  Boydell's  traction  engine ;  and  whether  that  method  of 
traveling  might  not  be  revived  by  the  application  of  iiis  invention. 
The  committee  appointed  to  consider  the  bill  met  on  the  19th  of  July, 
Mr.  Garnett  being  appointed  chairman.  They  sat  only  for  three  days, 
and  examined  the  following  witnesses :  Mr.  William  M'Adam,  Mr. 

•fram  tha  Lond.  CIt.  Xng.  tad  Ardi.  Joonul,  Sept,  1809. 
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Oibson,  Mr^  Henry  Browse,  and  Mr.  Frederick  Hemming,  when  the 
preamble  of  the  bill  was  agreed  to,  several  amendments  were  made, 
and  it  was  reported  to  the  House. 

The  evidence  given  by  Mr.  M' Adam,  the  general  surveyor  of  turn* 
pike  roads,  was  highly  favorable  to  the  traction  engine,  and  he  com- 
mnnicated  the  notes  he  made  during  an  experimental  journey  with  it 
from  Thetford  to  London  in  May  last.  The  importance  of  the  subject 
will  justify  our  quoting  amply  from  his  evidence,  omitting  those  por- 
tions that  had  no  immediate  bearing  on  the  question,  and  omitting  also 
the  questions  of  the  members.    Mr.  M'Adam  said : 

*^  Up  to  the  year  1857,  I  was  perfectly  convinced  that  locomotives 
could  never  travel  upon  turnpike  roads,  but  I  was  then  induced  to  see 
how  they  were  constructed  with  what  is  called  an  endless  railway ;  my 
curiosity  then  led  me  to  look  at  it,  and  when  I  saw  it  I  was  so  satis- 
fied with  the  mechanical  construction  of  it,  that  I  saw  the  company, 
and  requested  that  they  would  give  me  an  opportunity  of  traveling 
with  an  engine,  so  that  I  might  see  the  effect  of  it,  both  as  to  draft 
and  as  to  its  effect  upon  the  road.  They  allowed  me  to  do  so,  and  I 
-went  to  Thetford,  and  accompanied  the  engine  with  a  load  of  some  80 
tons,  I  think,  and  brought  it  into  London.  That  is  the  only  engine 
that  I  have  ever  seen  at  work.  I  promised  the  company  when  I  went 
down,  that  I  would  keep  a  log  of  the  proceedings  of  the  engine,  and 
let  them  have  a  copy  of  it,  and  also  any  observations  which  I  might 
make  upon  it ;  but  not  being  a  professional  engineer,  I  merely  sug- 
gested some  things,  and  made  amateur  observations.  My  principal 
object  was,  to  see  what  the  effect  of  the  engine  was  upon  the  road, 
and  how  it  was  enabled  to  draw  so  great  a  weight  as  they  said  it  would 
draw.  I  had  previously  cone  much  into  the  subject  with  several  gentle- 
men who  had  suggested  engines  years  before ;  I  had  talked  a  great 
deal  to  Mr.  Brunei  about  them,  and  the  conclusion  which  I  always 
came  to,  and  which  Mr.  Brunei  said  was  a  correct  one,  was  that  the 
resistance  of  the  road  to  the  engines  which  were  then  suggested  was 
so  great,  that  there  would  be  no  balance  of  power  left  to  draw  the 
carriages. 

'^  The  thing  that  struck  me  as  being  so  excellent  in  Mr.  Boydell's 
contrivance  was,  that  the  resistance  to  the  forward  motion  of  the  en- 
gine was  entirely  destroyed  by  making  the  engine  travel  on  an  iron 
rail  for  nearly  a  yard,  and  when  the  wheel  arrived  at  the  point  of  that 
rail,  it,  in  a  most  ingenious  manner,  lifted  the  rail  it  run  over  and  laid 
down  another  for  itself  to  run  over.  The  bite  which  the  engine  had 
npon  that  iron  rail  was  sufficient  in  most  cases  to  propel  the  load  which 
the  engine  had  behind  it,  but  where  the  wheel  had  a  tendency  to  slip^ 
the  attachment  of  the  wheel  to  the  shoe  was  such  that  it  could  not 
slip  any  more,  and  the  consequence  was  that  the  engine  had  the  whole 
hold  of  the  shoe  upon  the  ground,  and  that  shoe  occupied  an  area  of 
something  like  a  thousand  inches,  so  that  the  bite  of  the  engine  upon 
the  ground  was  equal  to  the  area  of  the  shoe,  and  the  wheel  could  not 
slide  because  the  attachment  prevented  it,  and  in  a  most  ingenious 
manner  the  engine  continued  to  lay  down  one  shoe  after  another  as  it 
wanted  them. 
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<'  If  the  committee  will  allow  me,  I  will  suggest  that  there  are  two 
points  that  will  arise  before  you,  I  think :  the  pressure  on  the  road, 
and  the  injury  by  pressure  to  the  road ;  the  bite  of  the  engine,  and 
the  injury  by  the  bite  of  the  engine :  they  are  totally  distinct  things. 
This  (referring  to  the  model)  is  an  iron  rail,  and  that  remains  perfectly 
quiet  on  the  road;  the  consequence  is  that  let  the  load  be  what  it  will, 
the  pressure  on  the  road  is  diffused  over  the  whole  area  of  that  shoe. 
The  wheel  then  proceeds  along  the  shoe  that  it  has  just  laid  down, 
lifts  it  up  and  then  lays  down  another.  Now  with  regard  to  the  power 
of  the  propelling  carriages,  if  this  wheel  had  no  shoes  upon  it,  then 
you  would  have  the  bite  of  the  width  of  this  wheel  acting  upon  a  point 
upon  the  road ;  if  that  were  skidded  it  would  break  the  road,  but  if 
not,  it  would  simply  go  forward,  having  previously  tried  to  loosen  the 
road,  and  perhaps  have  loosened  it  to  some  certain  extent*  Here, 
before  this  wheel  can  skid,  it  must  drag  the  whole  of  that  shoe  along 
in  that  direction ;  and  with  enormous  power  and  great  resistanoe  it 
does  so. 

*'  I  have  here  a  copy  of  my  journal  of  a  trial  of  Mr.  Boydell's  trac- 
tion engine  on  its  endless  railway ;  and  by  extra  sized  spokes,  there 
was  attached  to  this  a  projecting  iron  all  the  way  round,  with  teeth 
upon  it  facing  upwards. 

'  The  tingle  power  coneiated  of  t  pinion  of  ten  teeth,  working  on  the  geared  wheel  of 
ninety-six  teeth.  The  doable  power  eonsisted  of  the  eame  pinion  working  into  another 
of  twenty  teeth  which  worl^ed  int6  the  geared  plate  before  mentioned.  The  front  wheels, 
which  work  on  a  fixed  axle,  and  lock  by  means  of  a  perch  bolt,  are  four  feet  aix  inches 
in  diameter.    The  endless  railway  was  removed  from  them.' 

^'  By  these  front  wheels  the  engine  is  guided  or  steered  by  means 
of  a  coach  pole  of  nine  feet  in  length,  and  a  wheel  and  rudder  chains 
conducted  exactly  as  it  is  on  board  ship,  the  pole  representing  the 
tiller. 

<  The  extreme  pressure  of  steam  is  70  Iba.  on  the  square  inch.  The  first  point  of 
draft  is  in  a  direct  line  with  the  driving  wheel,  the  second  and  usaal  point  18  inches 
towards  the  near  side  of  the  engine,  both  through  a  strong  beam  of  wood,  bolted  to  the 
fire-box  foot  plate.' 

^^  The  reason  of  that  was  that  the  engine  in  going  forward  very 
much  resembled  a  boat  pulled  with  one  oar ;  if  you  had  put  a  rope 
from  a  boat  pulled  by  one  oar,  over  on  this  side,  your  boat  would  go 
nearly  straight  forward,  because  the  backward  draft  would  counteract 
the  oar. 

*An  eloTating  ierew  working  in  the  perch  bolt  raises  or  lowers  the  head  of  the  boilen 
according  to  the  ascent  or  descent  of  the  ground,  and  is  easily  worked  by  the  ateercr. 
It  has  16  inches  of  thread.  The  load  consisted  of  articles  which  were  to  have  been  sent 
to  London  by  railway ;  and  the  train  of  carriages  which  contained  them  was  necessarily 
elongated  by  the  requirements  of  the  general  turnpike  acta,  which  restrict  the  weight  i[ 
goods  which  shall  be  plac^  upon  two  or  four  wheels.  The  train  waa  95  feet  in  length, 
the  engine  S7,  making  together  183  feet  long.  One  timber  wagon,  4  J  inch  wheels,  6 
tons  7  cwt;  one  threshing  machine,  8  tons ;  one  ditto,  1  ton  17  cwt.;  one  wagon  on  %i 
inch  wheels,  containing  a  apare  aupply  of  water  (never  used),  ooak,  coke,  iron  cestkigSt 
Ac,  4  tons ;  one  agricultural  engine  (which  was  left  at  a  farm  near  Newmarket),  3  tons ; 
eight  people  (three  of  whom  were  in  attendance  on  the  engine  and  one  on  the  train), 
chains  and  heavy  attachments,  to  enable  the  wagons  to  draw  each  other,  5  cwL;  making 
together,  17  tons  1  ewt  (That  was  exdusiTe  of  the  engine ;  then  »y  report  atalee  tfiis:) 
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On  Thvnday  moTning  left  Thetford  at  10*3 ;  supply  of  coke  10  ewt  8  qra.  IS  IIm.,  ditto 
of  co«li(14  bags)  8  cwt  2  qra.  24  Iba.;  tank  full  of  water;  one  ton  spare  water.  10*5 
A.M.,  started ;  10*10,  double  power  on  in  mistake,  reduced  to  single.  First  mile,  up  hill, 
1  in  34;  11*6,  down  bill,  about  1  in  86,  then  up,  1  in  16;  this  tried  the  engine,  the 
driver  not  being  acquainted  with  her  power;  11*15,  stopped  to  show  engine;  11*17,  ott 
again;  11*22,  stopped  at  Elden  for  water;  watered  by  a  draw-well  with  a  small  backet; 
12*46  P.  M.,  started  round  a  right-angled  turn  in  a  23  feet  road  without  any  difficulty; 
1*15,  stopped  for  horses.' 

'^  That  means,  stopped  for  horses  which  were  frightened.  We  had 
met  several  cart-horses ;  they  had  noticed  it  a  little,  but  not  enough 
to  require  us  to  stop.  On  going  down  hill,  if  the  hill  is  suflSciently 
steep  to  allow  the  load  to  overtake  the  engine,  we  then  put  the  skid 
on  to  some  of  the  wheels  of  the  load ;  but  if  the  hill  is  not  sufficient 
for  that,  we  then  let  them  go  down  quietly,  and  the  engine  itself  is 
retarded  by  reversing  the  engine  or  throwing  it  out  of  gear,  and  let- 
ting it  pump  itself  dry. 

*At  1*16  we  started  ;  1*43  stopped  for  heated  driving-wheel  (a  new  box  had  been  put 
in  that  morning).  The  road  had  been  loose,  and  made  of  flints ;  stopped  for  want  of 
stesm ;  coke  had  been  tried,  and  smothered  the  fire ;  it  was  found  to  be  too  slow  ia 
burning;  very  bad  parish  road,  but  flat;  3*15  stopped  for  water  at  three-quarters  of  ft 
mile  from  Milden  Hall.  Sufiblk;  cleaned  ash-pan  for  first  time;  crowds  of  people  and 
nisny  horsemen,  and  some  gigs  following  us,  riding  and  driving  close  to  the  engine  ; 
5*30,  steep,  bad  road,  over  1  in  IS ;  engine  very  steady;  about  2^  miles  an  hour ;  steer- 
ing beginning  to  be  affected  at  the  inner  or  No.  2  point  of  draft;  nil  this  time  singlo 
power  used;  6*10  stopped  at  the  *'Red  Lodge"  inn;  filled  up  water,  3j  miles  from  Mil* 
den  Hall ;  cleaned  fire-pan  ;  6*35,  started  from  the  **Red  Lodge;"  road  Tery  good,  dry, 
bard,  and  amooth ;  7*36,  crossed  railway  arch  up  a  gradient  of  1  in  15,  newly  stoned 
with  broken  flints.  The  engine  went  very  slowly,  but  did  not  stop ;  would  not  steer 
well ;  tended  to  the  near  water-course,  and  at  last  got  into  it.  I  stopped  the  engine  to 
titer  the  power,  when  Mr.  Boydell  desired  the  single  power  might  be  continued,  and  ho 
would  get  us  out  of  the  difficulty  by  altering  (for  the  first  time^  the  point  of  draft  to 
that  in  a  direct  line  with  the  driving-wheel,  or  No.  1.  The  engine  then  went  on,  steer- 
ing quite  well,  and  got  out  of  the  water-course;  8* l.*),  arrived  at  Newmarket;  went 
through  the  town,  and  left  the  train  in  a  wide  part  of  the  road ;  returned  to  the  town 
with  engine,  and  placed  it  in  the  yard  of  the  *'Half  Moon,"  a  most  awkward  place  to 
go  into  or  out  of  with  two  horses  in  a  wagon,  as  the  entrance  ia  narrow,  crooked,  and 
of  a  steep  ascent.  The  engine  went  in  and  out  without  the  least  difficulty,  although 
there  were  not  6  inches  to  spare  at  two  points  of  a  crooked  turn.  This  distance  ia  22 
miles,  in  consequence  of  going  round  to  avoid  an  insecure  bridge  on  the  main  road. 
We  started  at  10-5  A.M.,  arrived  at  8*16  P.  M.;  time,  10  hours  10  minutes.  Deduct 
actual  stoppages,  3  hours  55  minutes,  less  stoppages  than  would  have  been  neceasary 
had  tanka  eiisted,  20  minutes ;  actual  mercantile  time,  6  hours  35  minutes,  which  is 
equal  to  three  and  four-tenths  of  a  mile  per  hour  for  one  day.  Coal  used  Cincluding  a 
little  coke),  10  cwt.  14  lbs ,  or  about  half  a  hundredweight  to  a  mile.  The  coal  was  bad; 
the  road  generally  on  a  rise,  Newmarket  being  much  above  Thetford.' 

*^  Ko  accidents  happened  to  vehicles  or  to  other  things,  except  such 
as  I  have  read.  We  had  not  on  any  one  occasion  to  take  hold  of  a 
horse.  Once  or  twice,  near  London,  I  went  forward  for  the  purpose 
of  holding  some  carriage  horses,  but  the  coachman  told  me  not  to  do 
80,  as  he  would  be  able  to  manage  them ;  the  horses  just  stared  at  us, 
and  then  went  on.  We  never  attained  five  miles  an  hour,  and  I  think 
I  mention  at  the  end  of  this  report,  that  according  to  my  idea,  they 
never  should  go  beyond  that  speed  with  that  sizea  wheel.  I  should 
say  that  those  engines  ought  not  to  travel,  and  would  not  travel  at  a 
greater  speed  than  four  miles  an  hour.     The  committee  will  bear  in 
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mind  that  I  have  taken  no  further  interest  in  this  engine  than  to  as- 
certain what  effect  it  would  have  upon  the  roads  and  npon  loads,  under 
an  impression  that  it  might  some  day  come  into  operation.  I  helieTO 
that  the  engine  has  been  most  materially  altered  and  improved  since 
the  time  of  which  I  have  spoken,  at  the  suggestion  of  various  officers 
of  the  Government  who  have  seen  it. 

(Journal  continued.) — *0n  Friday,  May  15,  6  A.  M.,  in  Newmarket  Got  up  ateam, 
and  repaired  the  axlea  of  the  threahing^  machinea,  which,  beings  of  wood,  were  working 
badiy  all  the  day  before;  7'16  atarted  with  the  train ;  7*66,  a  hill  near  the  fourth  mile- 
stone, nearly  1  in  19,  the  rest  of  ^e  hill  1  in  12,  altout  one  furlong  in  length;  not  the 
leaat  difficulty;  two  miles  and  a  half  per  hour ;  road  very  good ;  S'30,  atnpped  at  Six 
Mile  Bottom  for  breakfast ;  filled  up  water ;  road  good,  but  very  undulating ;  the  rail- 
way people  telegraphed  our  starting  from  here  up  their  line.  The  train  was  diminished 
in  weight,  by  the  loss  of  the  agricultural  engine  of  three  tons.  9-15,  started  across  the 
railway;  road  excellent,  much  downhill;  stopped  at  Bourne  Bridge  for  water;  there 
being  no  convenient  place  to  water,  the  engine  was  detached  from  the  train,  and  turned 
at  right  anglea  down  an  embankment  at  1  in  4 ;  then  on  the  bank  turned  again  short  to 
the  right  into  the  river,  where,  the  tank  being  filled,  the  engine  went  through  the  stream, 
and  up  the  upper  bank,  into  the  road,  and,  backing  on  to  the  train,  started  at  11*33. 
(That  was  a  very  severe  test.)  The  bottom  of  the  river  was  very  slimy ;  we  forced  it  over 
a  piece  of  waste  grass,  and  there  was  hardly  room  at  the  end  of  the  bridge  for  the  en- 
gine to  go  by ;  the  shoes  tore  away  the  bank  of  the  field,  cut  a  great  hole,  turned  the 
earth  up,  and  exhibited  most  extraordinary  power ;  it  did  so  much  mischief  to  the  bank 
that  we  offered  to  pay  the  farmer,  who  was  present,  for  patting  it  right  again  ;  bat  be 
very  kindly  said  he  would  not  think  of  taking  any  thing;  12*53,  stopped  for  dinner  at 
Chesterford,  and  filled  up  water;  2*13,  started  from  Chesterford;  2*50, stopped  at  Little- 
bury  to  show  the  engine ;  4  18,  Newport ;  stopped  for  water ;  backed  into  a  yard  for  it; 
stopped  four  times  for  horses.' 

"  All  that  country,  it  will  he  remembered,  is  very  uninhabited,  ex- 
cept on  passing  through  the  towns ;  we  passed  through  several  towns. 
Generally  speaking,  when  we  came  to  the  towns  we  were  inconve- 
nienced by  the  number  of  people  who  were  riding  round  us ;  we  had 
forty  or  fifty  people  riding  round  us  in  one  of  the  towns,  and  I  was 
afraid  one  of  them  would  be  struck.  Some  of  the  horses  made  a  great 
objection  at  first,  but  the  gentlemen  coaxed  their  horses  up  to  the  en- 
gine, and  the  thing  ended  in  every  one  of  them  following  us.  The 
stoppage  of  the  engine  removed  the  difficulty.  We  never  had  any 
thing  to  do  but  to  stop  the  engine,  and  then  if  a  horse  was  frightened 
his  rider  would  get  down  and  coax  him.  The  engine  puflFs  off  its  steam 
like  a  locomotive,  but  the  noise  is  not  so  loud.  It  struck  me  that  the 
shoes  on  the  wheel  were  the  things  that  the  horses  did  not  like;  they 
appeared  to  me  more  to  dislike  the  sight  of  those  shoes  than  they  did 
the  noise  of  the  engine.     The  horses  I  speak  of  were  hunters. 

fJoumal  continued.^ — 'At  4*18,  Newport;  stopped  for  water;  backed  into  a  yard  for 
it;  stopped  four  times  for  horses.  5*8,  went  on;  stopped  very  often  to  fill  up  water,  fear* 
ing  a  want  of  accommodation.  Windmill  Hill  very  long  and  heavy,  1  in  16  in  one  place. 
8*80,  Bishop  Stortford ;  put  up  for  the  night;  turned  off  a  15-feet  road  at  right  angles  with 
the  whole  train  into  the  inn  yard,  which  ascended  steeply  ;  stuck  fast  on  a  dung>beap, 
the  rear  wagon  still  overlying  the  turnpike  road ;  put  on  double  power  and  took  in  the 
whole  train,  dispersing  the  dung-heap  all  round ;  a  ahont  from  the  bystander*,  who  had 
made  up  their  minds  that  she  was  fast  for  the  night ;  broke  the  steering^pole,  and  had 
it  fished  with  iron  plates.  Saturday,  May  16,  7  22  A.  M.,  left  Bishop  Stortford;  Spill- 
brook  Hill  1  in  12;  road  broken ;  engine  tended  to  near  water-course.  Altered  poiots 
of  drafts,  and  went  on.  8-20,  stopped  to  change  drafts  back  again,  tightened  bolts  on 
engine,  and  looked  it  over ;  stopped  at  Harlow  Railway  Bridge,  took  off  engine  and 
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filled  op  water;  took  in  12  cwt.  of  good  coal,  20  cwt«  having  brought  na  from  New« 
market,  41  niilea,  lea«  than  half  a  hundredweight  per  mile;  road  excellent.  Bishop 
Stortford  to  Harlow,  six  miles.  Station-master  said  we  had  arrived  in  half  the  time  they 
bad  allowed  us  to  do  it  in.  Put  the  drag  on  to  the  timber  carriage  before  it  had  reached 
tbe  tup  of  the  incline ;  the  engine  took  it  all  over  with  ease,  notwithstanding  the  drag. 
(I  merely  did  that  to  try  the  power  of  the  engine  on  that  piece  of  road.)  Engine-driver 
quite  acquainted  with  work  and  the  engine;  all  went  on  smoothly.  Harborough  to  Ep- 
pinx, 7  miles.  12*20  P.  M.,  Epping;  watered  and  dined;  road  hilly  and  rough  from 
Harlow,  but  hard  and  dry  ;  weather  very  fine ;  the  road  telling  on  the  ahoes.' 

''  That  is  a  point  which  I  will  explain  to  the  committee.  In  the 
shoes  which  we  traveled  with,  instead  of  this  bar  being  laid  in  the 
direction  of  the  route,  it  was  laid  a  little  out  of  the  direction  of  the 
route;  I  never  could  quite  understand  the  reason  for  that,  except  that 
the  attachment  being  outside,  the  shoe  might  not  come  perfectly  square 
down ;  but  when  it  came  to  lift  the  bar  underneath,  here,  it  was  taken 
upon  this  point  [referring  to  the  modetjj  and  just  as  it  left  the  road  it 
gave  a  slight  scrape  upon  the  road.  I  was  obliged  to  watch  very  nar- 
rowly to  see  what  it  was  that  had  brightened  the  iron ;  that  was  a  me- 
chanical defect  in  the  making  of  the  shoe ;  it  was  not  a  necessary 
consequence  of  the  principle  of  the  construction  of  it.  I  think  that 
this  contrivance  {referring  to  the  model)^  as  far  as  I  can  judge  from 
merely  seeing  it,  will  entirely  get  rid  of  it,  but  I  have  never  seen  this 
wheel  at*  work ;  I  felt  in  my  own  mind  that  I  could  have  got  rid  of  it 
myself  if  I  had  made  the  shoes. 

Journal  continued.) — '  The  consumption  of  oil  and  grease  very  great.  (I  should 
mention  that  it  was  in  consequence  of  tbe  heating  of  the  boxes ;  they  were  put  in  in  a 
hurry  the  morning  we  started, and  they  were  not  perfectly  true;  it  was  a  mere  mechan- 
ical defect^  1'37,  started  from  Epping,  taking  one  passenger,  who  was  anxious  to  see 
the  engine  work ;  left  the  engine  at  a  pond  to  water,  when  the  men  without  orders  put 
on  a  new  finger  in  lieu  of  one  broken  ;  took  in,  water;  one  tank  full  had  ^brought  us 
nine  miles  of  very  bad  road.  The  road  through  Epping  Forest  and  into  Woodford  very 
bad;  no  level;  gradients  from  I  in  18  to  1  in  40 ;  the  road  broken  up  all  over,  sandy 
and  heavy,  with  half  settled  material  (round  flint  gravel,  unbroken);  6*20,  started  from 
vV'oodford;  6*25,  at  bottom  of  the  hill  in  the  street,  engine  stopped,  and  on  coming  up 
to  it  saw  two  teeth  broken  out  of  the  geared  wheel,  and  the  backward  shoulder  of  the 
shaft  saddle  broken  oflT beyond  the  bolts;  5*45, changed  to  the  double  power  to  ease  the 
saddle ;  the  bolt  of  the  lever  of  the  double  power  came  off;  there  I  left  the  train,  within 
800  yards  of  its  destination,  which  was  to  be  at  Stratford,  It  was  supposed  the  accident 
wat  caused  by  a  momentary  riding  of  the  shoes  from  an  improper  bend  in  the  new  fin- 
ger, but  this  was  not  confirmed  by  the  engine-driver,  who  must  have  felt  the  shock  ;  he 
only  saw  the  tooth  fall,  and  then  the  bit  of  tbe  saddle  fall  at  his  feet  on  the  foot-plate. 
The  crank-shaft  was  slightly  bent  at  the  same  time,  yet  nothing  appeared  to  derange  the 
motion  of  the  engine.  The  road  was  good  and  slightly  down  hill,  and  on  a  turn.  I  was 
looking  at  it  from  a  short  distance,  but  did  not  perceive  any  peculiar  motion.  The  heels 
and  toes  showed  the  effect  of  85  miles  of  flint  road,  and  one  end  of  each  rail  was  worn 
at  the  corner.  The  fingers  were  in  some  instances  indented,  but  I  do  not  think  the 
actual  loss  of  iron  as  much  as  would  have  been  incurred  on  the  shoes  of  the- 14  horses 
ii  would  have  required  to  draw  the  train.  There  was  not  any  perceptible  wear  in  any 
other  part  of  the  engine.  The  coals  averaged  half  a  hundredweight  per  mile,  and  the 
pace  averaged  three  miles  and  a  half  an  hour.  It  would  not  be  well  to  alluw  one  of 
these  engines  to  exceed  five  miles  an  hour.  There  was  much  less  difficulty  in  descend- 
ing hills  and  turning  corners  with  a  long  train  than  was  anticipated.' 

"  That  is  the  whole  of  my  report,  which  was  merely  intended  for 
the  company,  and  not  for  actual  publication.  I  sent  a  copy  of  it,  with 
the  permission  of  this  gentleman,  to  Colonel  Tulloch|  who  had  charge 


876  Civil  Engineering. 

of  the  carriage  department  at  Woolwich,  and  he  sent  an  officer  to  fol- 
low an  engine  which  the  company  made  for  them,  and  I  think  that  Us 
report  was  very  mach  like  mine,  the  same  kind  of  incidents  happen- 
ing all  through." 

Mr.  M*  Adam  was  subjected  to  a  long  examination  by  different  mem- 
bers of  the  committee,  for  the  purpose  of  eliciting  further  information 
on  the  points  referred  to  in  his  journal.  The  most  important  parts  of 
the  information  thus  given  were  the  following : — 

"  I  saw  one  of  these  engines  at  Salisbury  the  following  year,  work- 
ing a  plough ;  and  afterwards,  at  the  Royal  Agricultural  Society,  I 
saw  it  undergo  a  severe  trial  in  the  plough  field.  The  principal  part 
of  the  ground  had  been  ploughed  a  day  or  two  before.  They  got  into 
a  small  hole  in  the  ground,  which  was  caused,  I  believe,  by  some  chalk 
having  been  taken  out ;  the  wagon  dipped  into  it,  and  the  engine 
could  not  pull  it  out,  the  shoes  tore  up  the  soil  and  then  the  chalk, 
and  the  engine  was  very  likely  to  bury  itself.  Mr.  Boydell  came  to 
us ;  I  was  on  the  water  tank ;  he  took  off  the  attachment  and  put  on 
a  long  chain ;  the  engine  then  lifted  itself  out  of  its  own  hole  and  got 
on  to  firm  ground,  and  then  it  tore  the  tank,  loaded  as  it  was,  out  of 
the  hole,  and  went  up  to  the  top  of  the  hill. 

"  The  horse  power  of  the  engine  on  the  journey  from  Thetford  was 
ten  horses  nominally.  The  effect  of  the  wheels  upon  the  road,  was 
that  the  moment  the  shoe  moved  from  the  undue  pressure  on  the  pis- 
ton, it  then  began  to  scrape  the  road,  and  did  that  kind  of  mischief 
which  a  horse's  feet  do  when  he  struggles. 

^'  I  am  of  opinion  that  the  damage  which  an  engine  and  carriages 
drawn  by  the  engine  would  cause  to  the  road,  would  be  considerably 
less  than  would  be  caused  if  th^  same  weight  were  drawn  by  horses. 

"  The  bursting  of  an  engine  is  a  matter  so  entirely  out  of  every- 
body's control,  that  I  would  not  say  that  the  public  would  be  perfectly^ 
free  from  danger  of  that  kind ;  but  it  would  be  one  of  those  points 
that  the  Board  of  Trade  would  have  to  look  into  very  narrowly.  The 
frightening  of  a  horse  is  not,  I  think,  a  matter  of  so  much  consequence 
as  should  prohibit  the  use  of  these  engines.  I  think  that  the  nse  of 
them  will  obtain  some  day  or  other,  and  I  think  that  some  day  or  other 
the  horses  will  become  accustomed  to  them.  We  found  that  at  first 
railways  were  a  great  nuisance  to  horses,  so  much  so  that  in  the  Gene- 
ral Railway  Act,  power  was  given  to  the  Board  of  Trade  to  order  a 
screen  to  be  put  up  for  the  protection  of  public  roads ;  during  the 
early  stage  of  railways,  I  was  excessively  particular  about  that,  and 
insisted  on  screens  being  erected ;  some  of  those  screens  have  since 
worn  out ;  other  railways  have  been  made  since,  and  I  have  endea- 
vored to  get  screens  put  to  them ;  but  the  very  gentlemen  who  had 
been  in  the  habit  of  using  the  road,  have  said  that  they  did  not  want 
them ;  and  I  think  myself,  and  I  know  from  experience,  that  horses 
have  become  accustomed  to  railways,  and  I  think  that  they  would  be- 
come accustomed  to  these  engines  in  the  same  way ;  besides  which,  it 
is  quite  possible  that  the  engines  may  be  made  much  less  objectionable 
than  they  are  at  present,  by  housing  the  wheels." 
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The  remainder  of  Mr.  M* Adam's  evidence  was  directed  to  the  con- 
sideration of  the  tolls  that  should  be  charged  on  snch  locomotive  en- 
gines, and  to  the  restrictions  to  which  they  should  be  limited  as  to  use 
of  wheels,  speed,  and  general  construction. 
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On  appeal  from  the  de- 
cision of  Com.  of  Pa- 


Opinion  of  J7.  S.  Circuit  Courts  District  of  Columhiay  on  an  Interfe- 
rence  Case — being  for  ^^Thread  Controllers  of  Sewing  Machines.** 

fieported  by  HxtrsT  Howsov. 

In  the  matter  of  Interference  of  A.  Bab-^ 
THOLF,  Patentee,  Appellant,  and  J.  S. 
SwAJsr,  Assignee  of  J.  J.  Couch,  Appli-  |      tents.    At  Chambers, 
cant  and  Appellee.    \  J      March  8th,  I860. 

O.  D.  SAXGKirr,  New  Tork,  CoqumI  for  Bartholf. 
HontT  HowMN,  Philadelphia,  CoodmI  for  Swan. 

The  present  contest  involves  an  inquiry  into  the  priority  of  inven- 
tion of  a  certain  improvement  in  the  Thread  Controllers  of  Sewing 
Machines,  between  A.  Bartholf,  patentee,  and  J.  S.  Swan,  assignee  of 
J.  J.  Couch,  applicant.     The  patent  of  A.  Bartholf  was  applied  for 
on  the  28th  of  March,  1859,  and  the  application  of  Couch  was  made 
on  the  17th  of  May,  1859.     The  prima  facie  case  then  is  with  the 
patentee,  and  must  be  overcome  by  the  applicant  with  countervailing 
proof  to  show  himself  entitled  to  the  prior  right  of  discovery.     To 
that  end  "he  relies  upon  the  testimony  of  five  witnesses,  viz :  C.  H. 
Cornell,  A.  R.  Payne,  H.  W.  Marsh,  J.  Bond,  Jr.,  and  D.  J.  Levy. 
The  inventor,  Couch,  has  been  adduced  as  a  witness,  and  much  stress 
has  been  laid  upon  his  deposition  by  the  Office,  and  by  the  council  of 
the  assignee,  in  his  argument  before  the  Office.    But  it  is  manifest 
that  Couch  is  an  incompetent  witness.  On  several  former  appeals  from 
the  office,  this  question  has  been  discussed  by  myself;  and  the  other 
Judges  of  the  Circuit  Court  upon  like  appeals  have  passed  upon  the 
same  point,  and  if  solemn  decisions  upon  appeal  from  the  Office,  are 
to  be  recognised  as  authority  in  determining  the  rules  of  evidence  appli- 
cable to  its  proceedings,  it  can  no  longer  be  regarded  as  an  open  ques- 
tion, and  must  be  taken  as  definitely  established  that  an  assignor  who 
has  sold  his  invention  is  not  competent  as  a  witness  for  his  assignee  to 
prove  priority  of  discovery,  upon  interference  declared. 

Disregarding  then,  entirely.  Couch's  deposition,  it  appears  by<^he 
concurrent  testimony  of  four  out  of  the  five  witnesses  above  named, 
that  as  early  as  August,  1858,  Couch,  at  the  request  of  D.  J.  Levy 
— who  was  interested  in  the  sale  of  the  Bartholf  Sewing  Machines — 
and  with  the  concurrence  of  Bartholf,  set  about  inventing  a  new  thread 
controller  to  supersede  those  previously  in  use,  of  which  great  com 
plaint  had  been  made ;  that  he  was  very  expert  in  all  matters  connect- 
ed with  sewing  machines,  being  employed  by  Levy  as  an  "adjuster," 
and  that  he  devoted  his  attention  to  experiments  in  the  line  of  such 
discover  J,  for  two  months  or  more,  almost  to  the  total  neglect  of  his 
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regular  business  of  ^^  adjuster,"  and  until  his  employers  became  impa- 
tient of  the  consumption  of  time.     The  deposition  of  A.  R.  Payne  is 
most  precise  in  fixing  the  time  when  the  efforts  of  Couch  ripened  into 
invention.  After  narrating  his  first  experiments  with  Exhibit  4,  Payne, 
in  answer  to  interrogatories  7th  and  8th,  goes  on  to  describe  a  com- 
plete drawing  and  detailed  explanation  of  the  improTcment  as  being 
made  in  September,  1858,  at  Mr.  Taylor's  shop.     In  answer  to  8th 
cross-interrogatory,  he  fixes  the  time  in  September,  by  reference  to 
the  subsequent  burning  of  the  Crystal  Palace,  on  the  6th  of  October. 
If  Payne  is  to  believed,  the  substance  of  the  invention  was  then  con- 
summated by  the  drawing  which  exhibited  every  feature  of  the  present 
patent  accompanied  by  thorough  explanation  of  its  functions.    Bat 
Payne  goes  further,  and  shows  that  this  drawing  was  speedily  followed 
up  by  the  production  of  a  model  like  Exhibit  6,  early  in  October,  or 
at  least,  within  two  or  three  weeks  after  the  revelation  of  the  idea. 
See  his  answers  to  interrogatories  13th,  14th,  15th,  and  16th,  and  to 
cross-interrogatory  4th,  and  that  it  was  afterwards  attached  to  a  sew- 
ing machine,  interrogatories  17th  and  18th.  Cornell,  in  his  answer  to 
9th  interrogatory,  fixes  commencement  of  experiments  in  August,  and 
15th  and  loth  show  that  Barthqlf  was  aware  of  Couch's  operations, 
and  that  they  were  conducted  at  Bartholf  *s  shop. — Levy's  proof  is 
to  same  purport ;  7th  and  8th  interrogatories  show  that  he  bad  com- 
municated to  Bartholf  the  fact  that  Couch  was  experimenting,  that 
Bartholf  encouraged  continuance  of  Couch's  efforts,  that  the  details 
were  executed  at  bartholf 's  shop;  12th  interrogatory,  that  machines 
were  furnished  with  the  improvement  attached  early  in  November, 
(11th  interrogatory,)  and  that  during  the  whole  progress  of  the  inven- 
tion, he  had  repeated  communications  with  Bartholf  touching  the  mat- 
ter, (cross-interrogatory  4th,)  and  that  in  no  instance  did  Bartholf 
assert  any  claim  to  the  discovery  for  himself.     Hampton  P.  Marsh 
also  shows  that  Couch  was  experimenting  in  August,  1858,  at  Levy's 
request  (2d  interrogatory) ;  and  in  answer  to  8th  and  9th  interroga- 
tories, he  details  the  character  of  experiments  Couch  was  making,  to- 
gether with  the  difficulties  in  the  adjustment  of  the  practical  operation 
of  the  parts,  and  the  declarations  and  statements  made  by  Couch  in 
the  different  stages  of  his  progress,  which  declarations  and  statements 
accompanying  the  acts  done,  are  evidence  per  se^  and  their  nature  and 
character  such  as  to  rebut  the  idea  that  Couch  was  already  a  pirate 
of  Bartholf 's  perfected  thought.    This  witness  also  shows,  §th,  10th, 
12th,  and  13th,  that  Bartholf  was  cognizant  of  Couch's  operations ; 
that  as  late  as  November,  he  characterized  Couch's  invention  as  a 
failure,  and  that  he  stated  that  he,  himself,  was  getting  up  a  new 
thread  controller,  which  he  explained  to  witness  in  a  confused  and 
imperfect  manner,  but  sufficiently  to  show  to  the  witness,  who  was  al- 
ready cognizant  of  Couch's  advances,  that  the  improvement,  whatever  it 
might  be,  was  entirely  different  from  Couch's.    The  witness,  in  answer 
to  4th  cross-interrogatory,  shows  that  he  understood  the  subject  and  the 
character  of  Couch  s  invention  fully  at  these  conversations,  as  he  says 
it  was  ^'  before  his  eyes  daily  for  two  or  three  months,  in  all  stages  of 
its  operation." 
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To  oppose  to  these  witnesses,  each  corroborating  the  other  in  every 
sabstantial  particular,  the  patentee  .has  adduced  two  witnesses.  The 
principal  one,  Christian  Ohle,  testifies  that  he  made  for  Bartholf  about 
a  year  before  (his  testimony  was  taken  on  the  26th  of  September)  the 
seyeral  models  D,  £,  F,  and  G.  Now,  as  Couch  is  positiyely  shown 
to  have  begun  experimenting  in  August,  and  to  have  shown  his  drawing 
in  the  month  of  September,  something  more  than  the  indefiniteness  of 
statement  contained  in  the  phrase,  ^*  about  a  year  ago,"  stereotyped 
in  the  answers  of  an  illiterate  German,  given  by  the  mouth  of  an  inter- 

{)reter,  to  the  questions  touching  each  model  in  the  succession  of  deve* 
opment,  is  necessary  to  overcome  this  positive  testimony.  By  the  posi- 
tive testimony  the  burden  of  proving  priority  is  shifted  from  the  ap- 
plicant to  the  patentee :  and  it  is  a  mistake  to  suppose,  as  argued  by 
the  appellant,  that  the  burden  is  taken  ofi*  by  the  possession  of  the  pa- 
tent. The  operation  of  that  is  destroyed  by  the  antedating  of  Couch's 
witnesses,  and  once  overturned  its  preponderance  must  be  restored ;  not 
by  itself,  but  by  specific  testimony  from  witnesses.  It  is  by  no  means 
unreasonable,  when  a  witness  says  that  an  event  occurred  about  a  year 
ago,  to  conclude  that,  that  it  happened  a  month  less  than  a  year,  or  a 
month  more  than  a  vear,  according  as  other  circumstances  give  strength 
to  the  conjecture.  Now,  as  this  witness  does  not  sever  by  more  than  two 
or  three  days  any  one  of  these  models  from  the  other,  as  we  know 
that  an  urgent  want  for  the  improvement  was  felt  in  August,  which 
was  not  gratified  until  early  in  November,  we  might  safely  conclude 
that  he  made  nothing  for  Bartholf  earlier  than  October. 

But  when  we  remember  in  considering  his  testimony,  that  the  other 
witnesses  all  show  that  Couch  had  made  great  progress  before  that 
time ;  nay,  had  developed  the  idea  fully,  although  the  nice  and  deli- 
cate operation  of  final  adjustment  of  parts  in  their  happiest  relations 
had  not  been  made,  that  his  labors  were  well  known  to  Bartholf,  and 
to  great  extent  were  carried  on  in  his  shop ;  the  fact  that  this  German 
afterwards  made  these  models  for  Bartholf,  proves  nothing  towards 
the  establishment  of  his  claims  to  discovery. 

In  this  connexion,  it  is  not  only  significant,  but  furnishes  the 
strongest  inference  against  the  pretensions  of  Bartholf,  that  Henry 
Ehrenfeldt,  a  skilful  mechanic  and  foreman  of  Bartholf,  under  whose 
immediate  eye  Christian  Ohle  worked ;  who  gave  Ohle  his  directions 
frequently;  who  from  time  to  time  made  Couch's  models,  or  altered 
them,  who  must  therefore  have  known  what  agency  Couch  had,  and 
what  knowledge  Bartholf  had  of  this  invention,  whose  reluctance  to 
testify  against  Bartholf,  is  apparent  on  the  depositions ;  was  not  in- 
terrogated by  Bartholf  on  this  subject.  He  surely  could  speak  with 
better  means  of  knowledge  than  any  other  person  of  his  employer's 
discoveries ;  and  if  he  had  not  knowledge,  it  was  his  employer's  duty 
to  let  that  fact  appear  to  save  himself  from  the  imputation  that  the 
witness  could  speak  more  than  he  was  desirous  to  have  revealed. 

Besides  Ohle  was  called  for  the  patentee  William  H.  Towers,  a  wit- 
ness whose  interest  as  a  stockholder  in  the  company  engaged  under 
Bartholf 's  patent,  together  with  his  manifest  leaning  against,  and  con- 
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tinued  effort  to  disparage  Couch,  require  his  testimony  to  be  taken 
with  very  many  grains  of  allowance.  Upon  the  question  of  priority, 
he  proves,  9th,  10th,  and  13th  interrogatories,  that  ^^  about  a  year 
ago,''  he  was  in  the  shop,  and  that  Bartholf  made  certain  experiments 
with  Exhibit  D  and  E,  and  that  he  himself  suggested  that  it  would  be 
better  to  attach  Exhibit  E  to  the  needle  arm.  Whatever  these  experi- 
ments were,  it  is  at  least  certain  that  the  detail  given  by  this  witness 
does  not  describe  the  completed  improvement  as  it  appears  in  the  pa- 
tent, and  as  collected  from  his  deposition  does  not  amount  to  a  complete 
invention.  But  this  witness  claims  that  the  whole  merit  of  the  inven- 
tion lay  in  the  mere  fact  of  attaching  this  lever  (E)  to  the  needle  arm, 
and  that  he  himself  was,  therefore,  the  real  inventor  of  whatever  im- 
provement was  made ;  and  J.  Bond,  Jr.,  in  answer  to  12th  interroga- 
tory, says  also  that  Bartholf  claimed  that  Towers  had  suggested  that 
point,  and  that  as  the  invention  depended  entirely  upon  the  position 
of  the  lever  on  the  needle  arm,  Towers,  if  any  one,  was  entitled  to  the 
patent  for  this  discovery. 

The  testimony  of  the  witness.  Bond,  relates  to  a  period  commenciDg 
with  January,  1859.  In  his  8th  and  9th  answers,  he  discloses  the 
remarkable  lact  that  Bartholf,  when  called  upon  to  give  the  necessary 
explanations  about  adjusting  machines,  with  the  thread  controller  now 
in  dispute  upon  them,  referred  the  witness  for  information  to  Couch ; 
although  he  stated  at  the  same  time,  that  Couch  was  in  the  employ- 
ment of  an  enemy,  and  would  probably  refuse  him  the  desired  informa- 
tion. 

In  his  10th  and  11th  answers,  this  witness  reveals  a  still  more  re- 
markable fact,  that  Bartholf  at  this  time  did  not  comprehend  the  nature 
and  character  of  the  invention  he  has  since  patented  and  claims  to  have 
originated.  In  the  face  of  such  a  mass  of  testimony,  the  pretensions 
of  the  patentee  cannot  prevail  for  an  instant.  It  is  established  beyond 
reasonable  doubt  that  Couch  made  the  invention  in  question  in  the 
month  of  September,  and  brought  it  to  perfection,  and  had  it  put  upon 
machines  in  marketable  shape  in  November,  and  there  is  no  testimony 
at  all  reliable  to  connect  Bartholf  with  the  discovery. 

The  foregoing  remarks  dispose  of  the  first  and  third  reasons  of  ap- 
peal which  present  in  slightly  varied  forms  the  question  of  priority  of 
invention  as  described  in  the  specifications  of  the  respective  parties. 
There  is  another  (the  second)  reason  of  appeal,  which  alleges  that  cer- 
tain thread  controllers  produced  by  Bartholf,  marked  Exhibits  (B,) 
(H,)  and  (I,)  contained  the  same  invention  as  that  described  in  the 
Patent  of  17th  May,  1859. 

Charity  requires  us  to  rejoice  that  these  exhibits  have  been  produced 
and  that  the  patentee  contends  for  their  covering  the  invention  in  dis- 
pute. For  it  is  only  in  that  averment  and  his  sincere  belief  of  its  cor- 
rectness that  he  can  find  justification  for  claiming  a  discovery  which 
he  must  have  known,  looking  only  to  the  other  testimony  in  the  cause, 
was  rightfully  the  property  of  another.  In  the  legal  aspect  of  the 
case,  however,  these  exhibits  could  only  avail  to  show  that  neither  the 
applicant  nor  the  patentee  is  entitled  to  a  patent,  inasmuch  as  the  in- 
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vention  embraced  by  those  exhibits  were  sold  to  the  witness,  and  over 
more  than  two  years  before  either  of  the  present  claims  was  filed,  and 
since  that  the  invention  had  become  public  property. 

The  objection  comes  with  an  ill  grace  from  a  patentee ;  and  it  may 
well  be  doubted  whether,  having  applied  for  a  patent  with  the  know- 
ledge of  this  sale  of  the  invention  more  than  two  years  before,  locked 
in  his  breast,  he  can  be  heard  to  make  a  defence  of  the  kind  against 
an  applicant  proving  priority  upon  the  well  settled  maxim — nemo  al- 
Ugam  suam  turpitudinem  audie7idu8  est.  But  passing  by  that  objec- 
tion, the  testimony  which  the  patentee  has  put  upon  the  record  for 
the  purpose  of  establishing  identity  between  the  inventions  (I  refer  to 
the  testimony  of  the  witness  Brown)  has  failed  entirely  to  bring  my 
mmd  to  that  conclusion,  while  the  testimony  of  Ehrenfeldt  and  Mason 
is  quite  the  other  way.  And  an  inspection  of  the  models,  shows  very 
clearly  that  friction,  regular,  constant,  and  capable  of  being  controlled, 
and  nicely  adjusted  to  the  delicate  operations  of  a  thread  controller, 
cannot  be  imparted  by  the  head  of  a  screw  pressed  directly  upon  the 
fulcrum  of  a  lever  as  shown  in  Exhibits  B,  H,  and  I,  and  that  in  view  of 
the  operation  to  be  performed,  the  one  arrangement  is  no  equivalent 
of  the  other*  Without  elaborating  this  matter,  already  sufficiently  ap- 
parent to  the  Office,  I  conclude  that  there  is  nothing  in  the  objection. 

Now,  for  the  reasons  aforesaid,  I  hereby  certify  to  the  Hon.  Philip 
F.  Thomas,  Commissioner  of  Patents,  that  having  assigned  the  27th  of 
February,  1860,  at  my  Chambers,  in  Washington  City,  for  hearing  the 
said  appeal,  and  the  applicant  having  been  heard  by  counsel,  I  have 
considered  the  reasons  of  appeal,  the  response  of  tne  Office  to  those 
reasons,  and  examined  all  the  testimony,  and  carefully  pondered  the 
arguments  of  the  parties,  and  I  am  of  opinion  that  there  is  no  error 
in  the  judgment  of  the  Commissioner  upon  any  one  of  the  reasons  of 
appeal  filed.  I  therefore  affirm  the  judgment  of  the  Office,  and  direct 
that  a  patent  be  issued  to  J.  S.  Swan,  assignee  to  J.  J.  Couch,  for  his 
improvement  in  Sewing  Machines,  according  to  his  claims  and  specifi- 
cation as  filed. 

Done  at  Washington  City,  this  8th  of  March,  1860. 

Wm.  M.  Mbrrick, 
Assistant  Judge  U.  S.  Circuit  Court, 

of  the  District  of  Columbia. 


On  the  Oxides  of  IroUj  considered  as  a  means  of  conveying  the  Oxy^ 
gen  of  the  Air  to  combustible  mutters.    By  F.  Kuhlmann,* 

[first  PART.] 

In  the  study  of  the  phenomena  which  occur  in  the  superficial  strata 
of  the  globe,  no  source  of  action  must  be  neglected;  for  however  weak 
it  may  be,  still,  when  assisted  by  the  succession  of  ages,  it  may  pro- 
duce the  most  important  modifications  in  the  constitution  of  the  globe. 

The  sources  of  action  which  it  is  especially  important  to  probe  to 

•  From  Uie  Lond.  Chemical  Mewa^  Mo.  2. 
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the  bottom,  are  those  in  which  the  principal  agent  intervenes,  not  by 
its  constituent  principles,  but  only  as  a  sort  of  carrier,  to  transport 
certain  bodies  and  place  them  in  conditions  favorable  to  their  combi- 
nation with  others. 

When,  in  our  manufactories,  we  make  use  of  the  binoxide  of  nitro- 
gen to  transport  the  oxygen  of  the  air  to  sulphurous  acid,  and  cause 
the  latter  to  pass  to  a  more  advanced  state  of  oxidation ;  or  when  we 
employ  acetic  acid  intermediately  to  fix  the  oxygen  and  carbonic  acid 
of  the  air  upon  lead,  we  make  use  of  one  of  those  levers  which,  in 
nature,  give  rise  spontaneously  to  the  most  varied  phenomena. 

For  many  years  I  have  paid  attention  to  these  successive  and  slow 
actions,  and  I  have  indicated  their  importance  in  various  memoirs. 
Thus  1  have  called  the  attention  of  chemists  to  the  part  played  by 
oxygen  in  the  phenomena  of  color  in  plants,  and  in  their  decoloriza- 
tion  by  sulphurous  acid,  and  by  putrefactive  fermentation.  I  have 
investigated  the  properties  of  certain  bodies  capable  of  serving  as 
reservoirs  of  oxygen  to  convey  it  to  oxidizable  bodies,  adding  some 
facts  to  the  important  observations  of  M.  Sch5nbein.  My  researches 
upon  the  efflorescences  of  walls,  have  led  me  to  a  thorough  investiga- 
tion of  nitrification,  in  which  slow  and  successive  transformations  play 
such  an  important  part.  This  investigation,  which  includes  the  action 
of  spongy  platinum  upon  various  gaseous  mixtures,  led  me,  as  early 
as  1846,  to  show  that  there  is  an  intimate  relation  between  nitrifica- 
tion and  the  fertilization  of  soils.  I  have  since  explained  how  ammo- 
nia, the  immediate  product  of  the  decomposition  of  animal  matters, 
passes,  under  the  influence  of  a^'rated  water  and  porous  bodies,  to  the 
state  of  nitric  acid  or  of  nitrate  of  ammonia,  and  how  in  the  lower 
parts  of  the  soil  the  nitric  acid  formed,  being  deoxidized  by  putrefac- 
tive fermentation,  is  brought  back  to  the  state  of  ammonia.  I  hare 
also  shown  how  ammonia  intervenes,  without  decomposition,  in  trans- 
porting nitric  acid  to  lime  and  magnesia,  when  the  carbonates  of  these 
bases  form  constituent  parts  of  arable  soils,  just  as  carbonate  of  am- 
monia intervenes  to  displace  the  silica  of  the  alkaline  silicates,  giving 
rise  to  siliceous  petrifactions. 

Lastly,  with  regard  to  industrial  applications,  I  have  shown  how  a 
limited  quantity  of  carbonate  of  potash  or  soda  might  serve  to  pre- 
cipitate indefinitely  carbonate  of  lime  in  a  pulverulent  state  from  the 
chalky  water  which  is  used  in  steam  boilers,  thus  preventing  those 
incrustations  which  are  so  injurious  to  boilers. 

A  particular  circumstance  has  lately  recalled  my  attention  to  these 
slow  and  successive  phenomena,  in  which  transporting  agents  intervene. 

Alteration  of  the  Timbers  of  Ships. — In  passing  through  the  dock- 
yards at  Dunkirk,  I  had  the  opportunity  of  examining  the  fragments 
of  a  ship  in  course  of  being  broken  up,  and  I  was  much  interested  in 
observing  a  great  alteration  of  the  planks  at  all  points  where  the  wood 
had  been  traversed  by  iron  nails  or  bolts.  At  a  distance  of  several 
centimetres  from  these  points  the  wood  was  half  carbonized  by  a  sort 
of  eremacausis ;  the  portions  thus  burnt  were  detached  by  a  slight 
efibrt,  the  fibre  of  the  wood  having  lost  all  its  elasticity,    ifothing  of 
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the  kind  waB  produced  where  the  wood  had  been  fixed  by  means  of 
copper  or  wooden  bolts.  I  have  learned  from  M.  Frenneville  that  this 
phenomenon  is  general ;  that  it  is  averred  to  be  the  cause  of  the  rapid 
destruction  of  the  hulls  of  wooden  ships,  and  that  for  this  reason  it 
deserved  to  be  thoroughly  investigated. 

The  explanation  which  first  of  all  presented  itself  to  my  mind,  con- 
sisted in  assuming  that  the  iron,  under  the  continuous  action  of  tho 
sea  water  and  air,  becomes  rapidly  oxidized,  and  that  the  oxide  formed 
when  in  contact  with  the  wood  undergoes  an  opposite  action  and  passes 
under  this  deoxidizing  influence  from  the  state  of  sesquioxide  to  that 
of  protoxide.  The  protoxide  again  takes  up  oxygen  from  the  air,  and 
transports  it  again  to  the  wood,  causing  this  continually  to  undergo 
the  alterations  to  which  I  have  referred. 

In  this  way  iron  would  fulfil  with  regard  to  wood,  and  consequently 
to  combustible  matters  in  general,  the  part  played  by  binoxide  of  ni- 
trogen in  the  manufacture  of  sulphuric  acid,  by  acetic  acid  in  the 
manufacture  of  white  lead,  &c.  The  sequioxide  of  iron  would  undergo 
modifications  analogous  to  those  to  which  nitric  acid  is  subject  in  arable 
lands,  where  under  the  influence  of  the  putrefaction  of  organic  matters, 
it  passes  to  the  state  of  ammonia,  to  regenerate  itself  again  at  the 
expense  of  the  oxygen  of  the  air  or  of  oxidizing  bodies. 

It  is,  moreover,  easy  to  convince  oneself  that  it  is  in  the  properties 
of  the  iron  that  we  must  seek  for  the  cause  of  the  alteration  of  the 
wood ;  for  this  alteration  takes  place  at  all  points  where  the  oxide  is 
present ;  it  extends  parallel  to  the  fibres  of  the  wood,  as  far  as  the 
iron  has  been  capable  of  transportation  into  its  thickness  by  the  action 
of  some  solvent. 

If  the  alteration  was  confined  to  oak  timber,  we  might  inquire  whether 
tannin  may  not  have  had  some  influence  in  the  reaction ;  but  the  same 
phenomena  are  presented  by  deal.  It  is  therefore  in  the  oxide  of  iron 
alone,  whatever  may  be  the  cause  of  its  development,  that  we  must 
seek  for  the  key  of  the  alterations  observed. 

I  have  also  ascertained  that  the  oxide  of  iron  fixed  in  the  wood  is 
not  at  the  same  degree  of  oxidation  throughout  the  mass.  In  the  state 
of  sesquioxide  it  is  in  greater  proportion  in  the  superficial  layers  of 
the  wood  than  in  the  centre,  where  the  presence  of  protoxide  of  iron 
may  be  easily  detected  by  ferrocyanide  of  potassium. 

The  preceding  explanation  supposes  that  sesquioxide  of  iron  may 
be  partially  reduced  merely  by  contact  with  organic  matters  not  yet 
arrived  at  their  putrefactive  decomposition ;  the  following  are  the  re- 
sults of  some  confirmative  experiments : — 

I.  Hydrated  sesquioxide  of  iron  agitated  in  the  cold  with  variously 
colored  solutions  causes  their  decolorization  very  energetically  by  the 
formation  of  lakes.  These  lakes  most  frequently  contain  iron  at  the 
minimum  of  oxidation,  the  partial  reduction  of  the  sesquioxide  taking 
place  by  the  oxidation  of  the  coloring  matter.  The  colors  upon  which 
the  action  of  sesquioxide  of  iron  is  most  energetic  are  those  of  logwood, 
Brazilwood,  cochineal,  turmeric,  and  mahogany.  The  deoxidation  is 
almost  null  with  indigo  and  litmus. 
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These  results  being  capable  of  explanation  by  the  great  affinity  for 
oxygen  possessed  by  certain  coloring  matters  in  the  state  in  which  they 
occur  in  plants,  I  had  recourse,  in  other  experiments,  to  organic  mat- 
ters presenting  a  closer  resemblance  to  wood  in  their  composition  and 
properties. 

II.  Solutions  of  cane-sugar,  glucose,  and  gum  were  boiled  in  presence 
of  hydrated  sesquioxide  of  iron.  The  reduction  was  very  energetic 
with  glucose,  less  so  with  cane-sugar,  and  weak  with  gum.  With  glu- 
cose the  reaction  is  perceptible  even  in  the  cold. 

III.  Lastly,  I  tried  the  action  of  oil  of  bitter  almonds  upon  hydrated 
sesquioxide  of  iron  dried  at  212®  F.  The  reaction  took  place  in  a 
sealed  glass  tube  which  was  kept  at  a  temperature  of  212°  F.  for  ten 
hours.  In  this  experiment  a  large  quantity  of  protobenzoate  of  iron 
was  produced.  A  portion  of  the  oxide  remaining  undisturbed  was  in 
the  state  of  protoxide. 

We  may  add  that  the  phenomena  of  destruction  of  organic  matter 
in  contact  with  oxide  of  iron,  without  the  intervention  of  the  deoxidiz- 
ing gases  of  putrefactive  fermentation,  are  going  on  daily  before  our 
eyes.  There  is  no  one  who  does  not  know  from  experience  that  after 
one  or  two  washings,  spots  of  iron  mould  in  linen  or  cotton  staffs  are 
replaced  by  holes  ;  printing  with  iron  presents  the  same  defects,  and  too 
often  stuffs  dyed  black  acquire  a  brown  tint ;  when,  as  they  lose  their 
strength,  they  are  suspected  of  having  been  burnt  in  dyeing. 

I  shall  add  the  following  facts  observed  during  a  long  experience 
of  bleaching  by  one  of  my  pupils,  M.  Dietz : — 

I.  When  the  inner  walls  of  the  sheet  iron  washing  troughs  are  laid 
bare  by  the  removal  of  the  calcareous  incrustations  which  usually  cover 
them,  and  the  iron  comes  into  direct  contact  with  the  staffs,  the  latter 
become  covered  with  rust  in  the  upper  parts  to  which  the  air  has  free 
access,  and  in  all  the  portions  so  spotted  their  alteration  becomes  in- 
evitable. 

II.  When  the  common  stuffs  manufactured  with  the  cotton  waste 
contain  scales  of  iron,  produced  from  the  cards  or  other  parts  of  the 
machinery,  this  iron  becomes  rusted  during  the  bleaching  operations, 
and  in  four  or  five  days  the  stuff  is  in  holes  wherever  the  rust  was  de- 
posited.* 

It  appears  evident  to  me  that  this  energetic  action  of  sesquioxide 
of  iron  may  be  one  of  the  causes  of  the  spontaneous  inflammations 
so  frequent  in  the  waste  of  cotton  and  wool.  If  the  oxidation  of  the 
oils  with  which  these  materials  are  often  impregnated  be  a  circamstanoe 
in  favor  of  these  inflammations,  the  place  where  the  oxide  of  iron  has 
been  deposited  is  probably  the  point  of  departure  of  the  fire. 

The  results  of  my  experiments,  and  all  these  facts  of  daily  observa- 


*  M.  E.  Schwarti,  who  bM  paid  attention  to  the  caotee  of  the  alterationa  which  I  hare  indicated, 
that,  in  dyeing,  the  protoxidea  of  Iron  and  mnnganeee  which  are  deposited  vpon  the  tfesnes  and  oxidlaedwitli 
the  Tiew  of  oMainiDg  aeaqnioxide  of  iron  and  binoxide  of  manganeae  often  cauee  ^  the  oxidatioD  of  tfie  taaana 
itself  upon  which  they  are  applied/' and  he  establishes  this  proposition, — **thaianih$tnnc9  m  ftsooaUnc  s^ 
dimtd tOMO  taM»t$  fA<  oxiiUUon  t£tlie  body  in  A*  frame*  o/wkieh  it  w,ewii  wAcn  ikt  tedcrttMMoaeMtaaMff 
tft  an  iioUtUd  itauJ*—{Fen(M,  TVaite  de  V Impression  dts  TistMS^  i,  p.  811.)  I  think  that  the  oonsidefatloaa 
Bpon  whidi  I  hare  entered  will  not  bear  any  doubt  In  the  minds  of  ehenlsta  as  to  the  actual  oanae  of  tba 
alteration  of  tlasoes.  Yor  the  oxidation  par  enfromrmsni  assumed  by  M.  Schwarti,  I  aohftitilto  a  anec— inn 
of  reaotlons  which  hai  no  limit  except  the  dettmotioii  of  the  eoihhattlhlf  BMleiiaL 
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tion,  appear  to  be  conclnsiye  in  making  chemists  to  admit  that  sesqui- 
ozide  of  iron  ma j  serve  to  convey  the  oxygen  of  the  air  to  organic 
matters,  and  thus  hasten  their  destruction.  This  oxide  acts  to  a  cer- 
tain extent  as  a  reservoir  of  oxygen,  filling  itself  at  the  expense  of  the 
air  in  proportion  as  it  empties  itself  for  the  profit  of  the  combustion 
of  combustible  bodies. 

As  regards  the  alteration  of  the  timbers  of  ships,  now  that  the  causes 
of  this  alteration  are  indicated,  it  will  be  sufficient,  no  doubt,  for  its 
avoidance,  that  the  iron  nails  and  bolts  should  be  tinned  or  coated  with 
zinc,  or  replaced  by  nails  and  bolts  of  copper. 

In  the  second  part  of  this  Memoir,  I  shall  take  up  the  agronomic 
and  geological  questions  attaching  to  it. — {Compte8-Rendu%,  1859, 
p.  257.) 

For  the  Journal  of  the  FrankUn  Inititiite. 

Remarks  hy  Mr.  Arch.  Wilson,  of  New  York^  on  his  Patent  Gas 
Lighter  J  made  before  the  Franklin  Institute  at  their  Stated  Meet- 
ing, March  15th,  1860. 

To  render  the  application  of  electricity  to  the  lighting  of  gas  prac- 
tically a  success,  several  things  are  required,  the  want  of  any  one  of 
which  is  sure,  sooner  or  later,  to  disappoint  both  the  experimenter  and 
the  public.  The  mode  of  application  must  be  simple,  easy  to  adjust,  effi- 
cient, reliable,  and  economical.  The  method  or  plan  that  shall  claim 
public  patronage  must  combine  all  these  requisites.  Science  seems  to 
have  demonstrated  that  electricity  is  susceptible  of  such  an  application 
but  upon  two  general  principles — one  is  by  using  the  current  to  heat 
a  platinum  wire ;  the  other  to  generate  the  electric  spark.  While  it  has 
been  as  universally  admitted  that  the  latter  would  most  fully  furnish 
all  the  requisites  for  success  if  it  could  be  applied,  yet,  with  the  excep- 
tion of  very  limited  experiments  in  the  laboratory  or  lecture-room,  it  has 
been  as  universally  abandoned  as  impracticable  for  the  following  rea- 
sons supposed  to  be  insurmountable :  First,  the  current  which  generates 
the  spark  is  of  such  extreme  intensity,  that  it  has  been  deemed  impos- 
sible 80  to  construct  a  long  circuit  as  to  protect  or  control  the  current 
for  any  great  distance,  owing  to  its  tendency  to  fly  off  to  surrounding 
objects.  And,  second,  the  instruments  heretofore  used  to  generate  the 
spark  have  been  so  extremely  susceptible  to  atmospheric  changes  as 
to  become  entirely  inoperative  in  a  moist  atmosphere.  Hence,  experi- 
menters in  this  direction  have  given  their  attention  and  skill  almost 
exclusively  to  the  application  of  the  heated  wire  to  this  purpose.  Still, 
the  difficulties  which  attend  this  plan  were  so  early  presented,  and  so 
clearly  brought  out  by  the  late  Dr.  Hare,  of  your  city,  that  it  would 
seem  that  the  most  unscientific  experimenter  must  have  been  convinced 
ef  its  impracticability  beyond  a  very  limited  success. 

These  difficulties  are,  first,  the  current  used  to  beat  the  wire  is  a  quan- 
tity current,  and  generated  by  a  voltaic  battery.  Consequently  the 
entire  source  of  the  power  is  constantly  decreasing  in  efficiency  and 
wearing  away  under  the  action  of  the  acids  upon  the  metals  used. 
Prequent  repairs,  therefore,  become  necessary.    Then,  as  the  number 
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of  wires  to  be  heated  is  increased — and  there  must  be  one  of  these 
wires  over  each  burner — or  the  length  of  the  circuit  is  extended,  the 
source  of  the  power  must  be  increased  also,  till,  where  a  large  nam- 
ber  of  burners  is  used,  and  the  current  is  to  be  passed  through  a  long 
circuit,  the  battery  becomes  immensely  increased  and  the  outlay  to 
replenish  it  and  keep  it  in  repair  is  correspondingly  large,  as  five  hun- 
dred pairs  of  plates,  other  things  being  equal,  wear  out  just  as  rapidly 
as  five  pairs  do.  Hence,  it  becomes  a  very  great  desideratum,  econom- 
ically,  to  reduce  the  number  and  size  of  the  plates  as  much  as  possible 
and  yet  produce  the  desired  result. 

Other  difficulties,  quite  as  serious  practically,  are  continually  met 
with  in  the  wires  to  be  heated ;  the  least  variation  between  them,  either 
in  their  length,  thickness,  or  the  quality  of  the  metal,  being  sufficient 
to  prevent  the  gas  from  being  lighted,  owing  either  to  the  fusion  of 
some  of  the  wires  by  the  current,  or  the  failure  to  heat  others  suffi- 
ciently. And  then  these  wires,  as  one  must  be  placed  directly  across 
the  top  of  each  burner  and  stand  permanently  in  the  jet  of  burning 
sas,  soon  become  encrusted  with  a  thick  coating  of  soot.  In  this  con- 
dition, the  action  of  the  battery  must  be  continued  till  both  the  wire 
and  its  coating  of  soot  are  heated  to  the  point  for  igniting  the  gas ; 
or  if  the  battery  has  fallen  below  the  required  power  to  heat  these,  it 
fails  altogether  to  light  the  gas.  In  either  of  these  cases  the  room  is 
unavoidably  being  rapidlv  filled  with  the  escaping  gas*  The  length 
of  time  required  to  coat  these  wires  with  soot  will  vary  with  the  purity 
of  the  gas  used.  Another  difficulty  with  such  wires  is,  that  though 
the  battery-power  might  be  sufficient  to  heat  the  wires,  yet  a  gust  of 
wind  or  a  too  strong  pressure  of  gas  striking  them  will  often  cool  them 
down  below  the  igniting  point,  and  time  must  be  given  for  the  gust  of 
wind  to  cease  or  the  gas  to  be  regulated  to  the  proper  pressure. 

This  plan  of  lighting  gas  by  the  heated  platinum  wire  demands,  in  all 
cases,  an  absolutely  unbroken  metallic  circuit.  The  least  break  in  the 
circuit,  though  it  amount  to  no  more  than  the  hundredth  part  of  an 
inch,  is  amply  sufficient  to  prevent  all  action  in  the  battery  and  to 
leave  a  room  or  street  in  total  darkness  till  such  break  is  repaired ; 
and  this  break  can  be  repaired  only  by  searching  for  it  through  the 
entire  length  of  the  circuit,  as  this  can  give  no  sort  of  signal  to  in- 
form the  operator  where  the  break  may  be  found.  Though  this  plan 
may  be  adjusted  with  the  greatest  exactness,  and  even  so  as  to  do  the 
work,  with  the  greatest  care  of  the  operator,  for  several  days  or  weeks; 
yet,  in  an  instant,  from  some  unaccountable  variation  in  the  action  of 
the  battery,  a  wire  is  fused  and  the  circuit  broken,  thereby  producing 
the  most  serious  annoyance  at  the  most  important  junctures. 

The  difficulties  of  tnis  plan,  so  clearly  brought  out  by  Dr.  Hare  and 
others,  have  led  all  scientific  experimenters  to  abandon  the  hope  that 
it  can  ever  be  applied  with  any  permanent  and  satisfactory  result,  and 
to  base  their  expectations  and  hopes  upon  the  use  of  the  electric  spark 
for  this  purpose,  should  an  instrument  not  liable  to  change  with  atmos- 
pheric changes  and  of  sufficient  power  ever  be  invented.  The  spark, 
aa  it  results  from  great  intensity  in  the  current  and  leaps  through  free 
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air,  does  away  at  once  with  all  necessity  for  preserving  an  unbroken 
metallic  circait,  since  its  success  in  gas  lighting  depends  upon  a  break 
over  each  burner;  and  also  does  away  with  the  small  platinum  wires 
to  be  heated  over  each  burner.  It  was  not  until  the  discovery  of  the 
spark  from  the  induced  current  generated  by  an  instrument  which  was 
in  no  sensible  degree  susceptible  to  atmospheric  changes,  that  a  cur- 
rent seemed  to  have  been  discovered  that  could  be  relied  upon  perma- 
nently to  do  this  work.  It  was  an  examination  as  to  the  reliability 
and  efficiency  of  this  current  that  led  me  to  the  conclusion  that  in  it 
was  contained  all  the  power  that  the  most  enthusiastic  experimenter 
in  this  direction  could  desire.  It  has  been  with  this  current,  mainly, 
that  my  experiments  have  been  made,  and  it  is  my  application  of  this 
current  to  the  lighting  of  gas  that  I  desire  to  exhibit  before  you  this 
evening.  Before  making  my  experiments  I  will,  with  your  permission, 
give  a  short  explanation  of  my  mode  of  applying  this  current.  I  think 
I  shall  be  able  to  satisfy  you  that  the  number  of  burners  to  which  I 
apply  it  this  evening  will  exhaust  but  a  very  small  portion  of  the  power 
which  I  have  here.  I  have  connected  my  insulators  and  wires  with 
the  ten  burners  of  your  room  and  with  the  fifty-six  burners  of  the  chan- 
delier which  I  have  suspended  from  the  centre  of  the  room.  In  order 
to  save  the  power  of  my  current  and  use  it  with  the  utmost  efficiency, 
I  insulate  all  the  burners  in  the  room,  by  placing  between  the  burner 
and  the  gas  pipe  two  small  pieces  of  some  non-conducting  material, 
in  this  case  hard  rubber,  which  bears  a  high  degree  of  heat.  The  lower 
piece  of  rubber  is  furnished  at  one  end  with  a  female  screw  and  fitted 
to  the  gas  pipe  or  fixture ;  the  other  end  has  a  male  screw  and  is  fit- 
ted to  the  burner.  Before  putting  the  burner  on,  I  slip  over  the  male 
screw  of  the  insulator  a  looped  copper  wire*— in  this  case  No.  24 — and 
then  another  small  piece  of  insulator ;  after  which  I  screw  on  the 
burner.  The  looped  wire  is  then  bent  over  so  that  the  end  comes  just 
outside  the  jet  of  gas  and  within  an  eighth  or  a  sixteenth  of  an  inch 
from  the  top  of  the  burner.  I  then  connect  a  looped  wire  with  a  burner 
or  two  looped  wires  and  two  burners  in  succession  till  all  are  connected, 
and  these  with  my  instrument;  when  my  circuit  is  complete,  with  each 
burner  making  part  of  the  circuit.  For  the  sake  of  showing  the  safety 
with  which  I  can  pass  over  even  the  smallest  wire  any  amount  of  cur* 
rent  which  my  battery  and  coil  can  generate,  my  circuit  wire  is  in  this 
case  No.  36  uncovered  copper  wire.  My  connexions  are  now  com* 
plete,  and  by  means  of  the  insulators  at  each  burner  the  current  will 
be  made  to  pass  around  on  the  top  of  the  burners,  and  as  the  electri- 
city leaps  across  the  space  from  the  looped  wire  to  the  burner,  the 
spark  will  appear  and  ignite  the  gas  with  the  rapidity  of  lightning. 

The  electro-motive  power  which  X  use  is  a  voltaic  battery  and  Ritchie's 
improved  inductive  apparatus.  My  battery  by  itself,  and  when  applied 
to  the  heating  of  platinum  wire  to  show  its  efficiency,  is  barely  suffi* 
cient  to  heat  wire  enough  to  light  two  burners.  If  applied  to  a  short 
piece  of  my  conducting  wire.  No.  86,  it  would  instantly  burn  it  oC 
Virhen  connected  with  my  coil  it  will  not  heat  the  smallest  platinum 
wire  that  I  have  been  able  to  obtain,  and  will  pass  with  perfect  safety 


888  MechanicSy  PhysicSj  and  Chemistry. 

over  the  smallest  conductor.  And  jet  I  think  I  shall  be  able  to  show 
you  that  this  current  from  a  battery  so  inefficient  in  itself,  will,  with 
the  coil,  ignite  500  or  even  1000  jets  instantaneously;  thus  increasing 
my  battery  power  several  hundred  fold.  By  bringing  the  pointers  at 
the  poles  of  my  coil  within  one  inch  and  a  quarter  of  each  other  and 
allowing  my  wires  to  be  connected  with  the  chandelier,  I  think  I  shall 
show  you  that  this  current,  rather  than  leap  across  a  single  space  of 
free  air  one  inch  and  a  quarter  long,  will  leap  across  the  fifty-six  spaces 
on  the  chandelier  whose  aggregate  distance  is  eight  inches.  I  shall 
also  show  you  that  if  I  break  the  wire  entirely  away  from  one  pole  of 
the  coil,  I  shall  yet  light  a  large  proportion,  if  not  all,  of  the  jets  on 
the  chandelier.  Or  if  a  break  accidentally  occurs  anywhere  along  the 
circuit,  the  spark  will  at  once  notify  where  the  break  is  by  the  smart 
cracking  sound  which  it  will  give. 

The  coil,  which  is  the  main  source  of  the  efficiency  of  this  plan,  does 
not  wear  out  and  needs  no  replenishing.  The  only  part  that  does  wear 
out  and  that  can  require  expense  to  repair,  is  the  very  small  battery 
which  I  use,  which  can  scarcely  require  the  outlay  of  a  shilling  per 
month  to  keep  in  repair.  The  acid  in  my  battery  I  have  often  reduced 
to  1  part  to  24  or  80  water,  using  Smee's  battery.  No  variation  in 
the  battery  endangers  the  circuit,  and  the  whole  arrangement  is  so 
simple  that  any  body  can  keep  it  in  repair. 

With  5  Smee's  cups,  plates  8  inches  square  and  a  very  weak  acid, 
I  have  sent  this  current  over  600  miles  of  telegraph  wire,  without  the 
aid  of  a  single  cup  of  a  relay  battery,  and  obtained  a  spark  2^  inches 
long.  So  that,  had  I  a  wire  connected  with  all  the  street  lights  of  your 
city  and  ending  at  my  instrument  in  Wall  Street,  New  York,  I  believe 
I  could  light  your  whole  city  from  my  office. 

A  gust  of  wind  or  high  pressure  of  gas  striking  on  this  spark  has 
no  other  effect  than  to  increase  its  size  and  thereby  add  to  the  cer- 
tainty of  igniting  the  gas. 

The  advantages  of  this  method  are  then : 

1.  It  avoids  the  extreme  care  required  in  other  plans  to  preserve 
an  unbroken  metallic  circuit. 

2.  No  degree  of  variation  in  the  battery-power  wUl  endanger  the 
conducting  wires  though  reduced  to  the  smallest  size. 

8.  The  waste  of  the  battery  is  reduced  many  hundred  fold  and  the 
expense  of  keeping  in  repair  is  proportionally  decreased,  while  its  ef* 
ficiency  is  as  greatly  increased  by  connecting  with  the  inductive  ap- 
paratus. 

4.  If  a  break  in  the  circuit  occurs  out  of  place,  a  large  proportion 
of  the  jets  will  still  be  lighted,  while  a  smart  cracking  sound  will  at 
once  direct  the  operator  to  the  place  where  the  break  may.be  found. 

5.  No  pressure  of  gas  or  gust  of  wind  can  affect  the  efficiency  of  the 
spark  to  do  its  work. 

6.  The  smallest  spark  is  amply  sufficient  to  ignite  gas. 

7.  This  current  is  readily  controlled,  as  is  proved  by  its  passing 
over  600  miles  of  telegraph  wire  with  ordinary  insulation — a  length  of 
circuit  more  than  sufficient  to  reach  every  public  light  in  the  largesl 
city  of  the  Union. 
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8.  It  insures  great  saving  of  gas,  from  the  fact  tliat  rooms  need  not 
be  lighted  till  the  moment  they  are  wanted. 

9.  By  removing  all  necessity  for  the  use  of  matches  and  torches 
aboat  buildings  it  affords  great  security  against  fire. 

10.  The  conducting  wire  may  be  passed  through  the  most  inflam- 
mable materials  with  perfect  safety,  as  the  current  used  will  not  heat 
the  smallest  wire. 

11.  Its  simplicity  enables  any  one  to  operate  and  keep  it  in  repair. 
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For  the  Jounial  of  the  FrankUn  loitltiite. 

Particulars  of  the  Steamer  San  Carlos. 

Hull  built  by  W.  Simons  &  Co.    Machinery  by  Randolph,  Elder 
&  Co.,  Glasgow.     Intended  service,  Valparaiso  to  Panama. 

Hdllw — 

Length  on  deck,  •  •  • 

**  water  line,  •  . 

Breadth  of  beam,  .  •  • 

Depth  of  hold  to  apar  deck,  .  . 

Frames — shaped;  ^iino^X^l  inS'Xi-in'yiLnd  18 ins. apart 
Bulkheads,  ...  Four. 

Diameter  of  rivets,  }  and  };  double  riveted. 
Independent  ateam,  fire,  and  bilg^e  pumps.  Three. 

Length  of  engine  space,  and  140  tons  coal,  •      34    **      6  inehea. 

Draft  forward  and  alt,  .  .  II     «     10      « 

Tonnage,  Hull  460,  engine  room  890,  ^  850. 

Contents  of  bunkers  in  tons,  .  .      140. 

Speed,  with  and  against  tide,  .         11}  knots. 

Masts,  two — rig,  Brig. 

EsoiNBS. — 120  H.  p.  nominal — double  cylinder. 

Diameter  of  cylinders,         two  of  63  ins.  and  two  of 
Length  of  stroke,      • 
Average  revolutions,  •  . 

Weight  of  engines,  • 

Boiima. — One^Horixontal  tubular,  with  spiral  tubes  la  chimney. 
Breadth  of  boiler,  *  • 

Height  "     exclusive  of  steam  chests, 

Weight         «      with  water, 

'*  "     without  water,     . 

Cubic  feet  in  steam  chests, 
dumber  of  furnaces,  • 

Braadth  ** 

Load  on  safety  Talre,  per  aq.  inch. 
Gross  indicated  power, 
Heating  surface,  •  • 

Diameter  of  chimney,  • 

Height  ^ 

Conaumption  of  coal  per  hour, 

Pbopsllib. — 

Diameter  of  screw. 

Pitch 

Length  of  hlades,  Griffith's, 

Namber       "  •  .  •         3. 

Remarks. — Cylinders  steam  jacketed.     Gearing  two  to  one. 
This  vessel  has  engines  and  a  boiler  of  the  peculiar  arrangement 
«f  Messrs.  Bandolph,  Elder  k  Co.,  of  Glasgow,  who  seek  to  attain 
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economy  in  the  consumption  of  fuel  by  superheating  the  steam  from 
the  boiler  in  its  passage  through  a  spiral  coil  of  tabes  located  in  the 
chimney  and  smoke-pipe.  (See  Artizan  for  March,  giving  a  drawing 
of  the  arrangement  adopted  in  the  Valparaiso.)  Also,  by  using  two 
steam  cylinders  of  different  capacities  in  lieu  of  one,  into  the  smaller 
of  which  the  steam  is  first  admitted,  expanded  three  times  its  Yolnme, 
then  admitted  into  the  larger  cylinder  having  a  capacity  of  three  times 
the  other,  when  it  is  again  expanded  three  times  its  volume,  making 
the  whole  expansion  nine  times  its  original  volume. 

By  this  machine,  the  designers  have  clearly  demonstrated  that  a 
very  essential  saving  of  fuel  may  be  attained  in  the  case  of  the  vessel 
whose  dimensions  and  details  are  here  given.  Her  consumption  of 
fuel  upon  her  trial,  was  shown  to  be  but  2-1  lbs.  per  horse  power  per 
hour. 

So  soon  as  I  obtain  further  particulars  of  the  vessels  now  building 
by  this  firm,  I  propose  to  again  refer  to  this  arrangement. 

Date  of  trial— February,  1860.  C.  H.  H. 


CORRECTION. 

Steamer  Great  Eaitem* — In  the  detaib  of  this  itemmer  pnbliibed  in  the  DecemWr 
number  of  the  Journal,  the^p  were  the  following  errors  and  omissions,  which  I  beg  leave 
to  correct  and  add. 

Water-wheel  engines ;  area  of  grate  sarfaoe,  816  square  feet  instead  of  370. 

Propeller  engines ;  area  of  grate  surface,  1305  square  feet  instead  of  406. 

Additional  details;  decks,  six  forwards,  fiye  aft,  and  four  amidships.  Weight  of  water 
wheel  engines  and  boilers,  1250  tons.  Capacity  for  cargo,  6000  tons.  Iron  in  hall, 
10/)00  tons.    Plates,  30,000  in  number.    Rivets,  3,000,000. 

Steamer  Adriatic, — In  the  details  of  this  steamer  published  also  in  the  December 

number,  there  was  an  error  in  the  length  of  the  boiler  tubes.    The  correct  length  is 

5  feet. 

Additional  details;  area  of  grate  surface,  1056  feet, and  the  number  of  engines,  two. 

C.  H.H. 


On  the  Employment  of  Carbon  ae  a  means  of  Permanent  Record.^ 
By  John  Spillbr,  P.  C.  S.,  of  the  War  Department. 

The  undoubted  superiority,  in  respect  to  the  quality  of  permanence, 
of  ordinary  printed  characters  in  comparison  with  the  several  kinds 
of  manuscript,  renders  it  desirable  that  efforts  should  be  directed  to 
the  possibility  of  availing  ourselves  of  the  unalterable  nature  of  carbon, 
the  principal  ingredient  in  printer's  ink,  with  a  view  to  the  employment 
of  the  same  as  a  substitute  for  the  tannate  of  iron  in  the  ordinary  black 
writing  fluids.  The  want  of  permanence  constantly  attributed  to  the 
latter,  and  borne  out  by  the  inspection  of  manuscript  deeds  of  com- 
paratively recent  date,  seems  inherent  to  an  ink  which  depends  solely 
for  its  permanence  on  a  weak  chemical  affinity  exerted  between  the 
oxides  of  iron  and  the  product  of  a  vegetable  infusion,  which,  left  to 
itself,  is  constantly  undergoing  change.  Hence  the  application  of 
dilute  acidS|  both  mineral  and  organic,  is  sufficient  either  to  obliterate 

*from  tht  lADdon  Chamlctl  Nswi»  110.2. 
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or  render  illegible  the  characters  written  ¥rith  such  ink ;  whilst  its  com* 
position  makes  it  liable  to  fade  under  circumstances  no  more  unfavor- 
able than  that  of  exposure  to  a  damp  or  impure  atmosphere. 

On  the  other  hand,  the  imperishable  nature  of  carbon,  in  its  various 
forms  of  lamp-black,  ivory  black,  wood  charcoal,  and  graphite  or  black 
lead,  holds  out  much  greater  promise  of  bein^  usefully  employed  in 
the  manufacture  of  a  permanent  writing  material ;  since,  for  this  sub- 
stance, in  its  elementary  condition,  and  at  ordinary  temperatures,  there 
exists  no  solvent  nor  chemical  reagent  capable  of  effecting  its  altera- 
tion. Carbon  is  destroyed,  or  rather  oxidized,  only  by  fire,  and  by  the 
long  continued  action  of  the  strongest  acids ;  only  under  such  circum- 
stances, therefore,  as  the  tablet  of  prepared  vegetable  or  animal  sub- 
stance is  itself  unable  to  withstand.  Provided,  then,  that  efficient 
means  can  be  adopted  for  securing  its  perfect  adhesion  to  the  surface, 
or  passage  even  into  the  pores,  of  the  paper  (a  point  not  sufficiently 
considered,  perhaps,  in  the  production  of  the  so-called  permanent  car- 
bon photographs),  there  seems  every  probability  of  a  carbon  pigment 
resisting  the  effects  of  time  and  other  corrosive  influences  better  perhaps 
than  any  other  substance,  elementary  or  compound,  which  is  likely  to 
be  brought  into  comparison  with  it.  The  perfect  state  of  preservation 
of  the  early  engravings  and  pages  of  printed  type  corroborates  this 
view;  they  exhibit  in  some  instances  evidence  of  destruction  by  decay 
of  the  paper  itself,  rather  than  that  of  the  carbonaceous  material  form- 
bg  the  subject  of  the  picture. 

The  suggestion  relative  to  the  mode  of  applying  carbon  to  these 
purposes,  which  it  is  intended  more  particularly  now  to  enunciate, 
depends  on  the  fact  of  the  separation  of  carbon  from  organic  compounds, 
rich  in  that  element,  sugar,  gum,  &c.,  by  the  combined  operation  of 
heat  and  of  chemical  reagents,  such  as  sulphuric  and  phosphoric  acids, 
which  exert  a  decomposing  action  in  the  same  direction ;  and  by  such 
means  to  effect  the  deposition  of  the  carbon  within  the  pores  of  the 
paper  by  a  process  of  development  to  be  performed  after  the  fluid  writ- 
ing ink  has  been  to  a  certain  extent  absorbed  into  its  substance.  A 
system  of  formation  by  which  a  considerable  amount  of  resistance,  both 
to  chemical  and  external  influences,  appears  to  be  secured.  An  ink  of 
the  following  composition  has  been  made  the  subject  of  experiment: — 

CooceDtrated  lolphuric  acid,  deeply  colored 

with  indigo,         ...  1  flaid  ounce. 

"Water,   .               .                .               .  .        6    •*        " 

Loaf  sugar,     ....  1  onnce  troj. 

Strong  mucilage  of  gum  arabic,             .  2  to  3  fluid  ounce. 

Writing  traced  with  a  quill  or  gold  pen  dipped  in  this  ink  dries  to  a 
pale  blue  color,  but  if  now  a  heated  iron  be  passed  over  its  surface,  or 
the  manuscript  held  near  a  fire,  the  writing  will  quickly  assume  a  jet 
black  appearance,  resulting  from  the  carbonization  of  the  sugar  by  the 
warm  acid,  and  will  have  become  so  firmly  engrafted  into  the  substance 
of  the  paper  as  to  oppose  considerable  difficulty  to  its  removal  or  era- 
sure by  the  knife.  On  account  of  the  depth  to  which  the  written  cha- 
racters usually  penetrate,  the  sheets  of  paper  selected  for  use  should 
be  of  the  thickest  make,  and  good  white  cartridge  paper,  or  that  known 
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as  ^^  cream  laid/'  preferred  to  such  as  are  colored  blue  vith  ultra-ma- 
rine, for  in  the  latter  case  a  bleached  halo  is  frequently  perceptible 
around  the  outline  of  the  letters,  indicating  the  partial  destruction  of 
the  coloring  matter  by  the  lateral  action  of  the  acid. 

The  writing  produced  in  this  manner  seems  indelible ;  it  resists  the 
action  of  ^'  salts  of  lemon,''  and  of  oxalic,  tartaric,  and  diluted  hydro- 
chloric acids — agents  which  render  nearly  illegible  the  traces  of  ordi- 
nary black  writing  ink ;  neither  do  alkaline  solutions  exert  any  appre- 
ciable action  on  the  carbon  ink.  This  material  possesses,  therefore, 
many  advantageous  qualities  which  would  recommend  its  adoption  in 
cases  where  the  question  of  permanence  is  of  paramount  importance ; 
but  it  must,  on  the  other  hand,  be  allowed  that  such  an  ink,  in  its  pre- 
sent form  would  but  inefficiently  fulfil  many  of  the  requirements  neces- 
sary to  bring  it  into  common  use.  The  peculiar  method  of  development 
rendering  the  application  of  heat  imperative,  and  that  of  a  temperature 
somewhat  above  the  boiling  point  of  water,  together  with  the  circum- 
stance that  it  will  be  found  impossible  with  a  thin  sheet  of  paper  to 
write  on  both  sides,  must  certainly  be  counted  among  its  more  prominent 
disadvantages. 

Though  not  perhaps  capable  of  employment  on  the  animal  tissues, 
vellum  and  parchment,  there  is  every  probability  of  its  successful  ap- 
plication in  connexion  with  the  new  material  produced  by  the  action 
of  strong  acids  on  paper,  and  known  under  the  name  of  vegetable 
parchment. 

Boyil  Anenal,  WwAvich,  Deo.  5th,  1850. 


Extract  of  Hops.    Houblonine. 

M.  Bamont  asserts  that  he  has  obtained  by  treating  hops  by  boiling 
water  in  a  close  vessel,  an  extract  which  he  calls  houblonine^  which 
contains  all  the  active,  aromatic,  bitter,  and  astringent  prindples  of 
the  hops ;  and  that  by  means  of  this  extract,  the  manufacture  of  ale 
may  be  greatly  ameliorated. — Cosmosj  March,  1860. 


Description  of  Brown  ^  Sharpens  American  Standard  Wire  Gauge. 

To  the  Editor  of  the  Joarnal  of  the  Franklin  Institutp. 

Sir  : — Lately,  upon  examining  some  boilers  that  had  been  ordered 
to  be  made  from  iron  of  Ko.  4  gauge,  or  about  ^-inch  thickness,  the 
plates  were  found  to  be  only  No.  6,  or  two  numbers  less  than  they  were 
expected  to  be ;  objection  being  urged,  the  constructor  produced  the 
auge  for  his  justification,  but  instead  of  its  being  the  time-honored 
irmingham  standard  gauge,  it  proved  to  be  one  styled  ^^American 
standard  wire  gauge,"  made  by  Brown  &  Sharpe,  of  Providence,  B.  I., 
and  which,  it  was  said,  had  been  adopted  by  many  of  the  plate  manu- 
facturers of  the  United  States.  Now,  the  gauge  as  a  measurer  of  boiler 
plate  is  new  to  the  writer  who  has  frequently  under  his  notice  the  thick- 
ness of  such  plates,  and  it  is  desired  to  obtain,  through  the  medium  of 
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your  pages,  some  expreBsion  of  the  practice  or  the  opinion  of  the  va» 
rious  plate  makers  upon  this  subject. 

The  subjoined  diagram,  table,  and  their  explanations  are  taken  from 
a  circular  issued  by  Brown  &  Sharpe  and  tell  their  own  story. 
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The  want  of  uniformity  in  common  Wire  Gauges  is  well  known,  but 
if  they  all  agreed  with  the  published  tables  of  sizes,  there  would  still 
exist  eeriouB  objections  to  their  usoi  as  the  variation  between  different 
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nambers  is  bo  irregular.     This  will  be  more  clearly  seen  hj  reference 
to  the  diagram. 

The  two  lines  AC  and  BC  meeting  at  0,  represent  the  opening  of  an 
angular  gauge.  The  divisions  on  the  line  AC,  show  the  size  of  wire 
by  the  common  gauge,  those  on  the  line  BO  by  the  new  standard. 

Wire  to  be  measured  by  such  a  gauge,  is  passed  into  the  angular 
opening  till  it  touches  on  both  sides,  the  division  at  the  point  of  con- 
tact indicating  the  number.  Thus,  No.  15  old  gauge  would  be  No. 
18  by  the  new.  The  angular  principle  is  used  in  the  above  cut,  as  it 
shows  the  difference  between  the  old  and  new  standard  to  the  best  ad- 
vantage ;  it  is  proposed,  however,  to  make  gauges  of  different  forms,  but 
all  to  correspond  with  the  sizes  of  the  new  standard. 

The  divisions  on  the  line  AC,  it  will  be  observed,  are  very  irregular^ 
while  those  on  BC  increase  by  a  regular  Geometrical  Progression. 
This  principle  is  thought  by  many  who  are  conversant  with  the  sub- 
ject, to  be  the  true  one  for  the  construction  of  a  gauge,  and  when 
generally  adopted  by  the  manufacturers  in  this  country,  an  effort  will 
be  made  to  introduce  it  in  England. 

The  foregoing  tables  show  the  actual  dimensions  of  the  old  and  new 
standards  in  decimal  parts  of  an  inch,  U.  S.  Standard  Measure,  and 
also  the  difference  between  consecutive  sizes  of  each  gauge." 

It  is  stated  that  favorable  action  was  taken  upon  the  propriety  of 
adopting  the  new  gauge  and  the  following  preamble  and  resolution 
adopted  by  fourteen  companies  located  in  New  York  and  New  Eng- 
land States  engaged  in  the  manufacture  of  brass  plate  and  wire : 

^^  Whereas,,  it  seems  desirable  that  some  steps  be  taken  to  arrive  at 
a  more  complete  uniformity  in  the  wire  gauge  used  by  the  brass  makers, 
and,  whereas,  J.  R.  Brown  &  Sharpe,  of  Providence,  B.  L,  hare  pre- 
pared, at  considerable  expense,  a  gauge  with  a  new  grade  of  sizes,  a 
plan  which  is  by  us  approved ;  therefore, 

^^Resolvedj  That  we  will  adopt  said  gauge,  and  be  governed  by  it  in 
rolling  our  metals,  and  will  use  our  exertions  to  have  it  come  into  gene* 
ral  use  as  the  standard  U.  S.  gauge." 

It  is  very  desirable  that  some  standard  should  be  adopted,  and  ad* 
hered  to,  so  that  manufacturers  and  purchasers  would  mutually  under* 
stand  each  other  in  making  contracts  for  boilers ;  and,  as  Brown  k 
Sharpens  gauge  has  been  partially  adopted,  no  reason  appears  why  it 
should  not  be  entirely  so. 

If  the  boiler  plate  makers  have  taken  any  action  upon  the  matter, 
or  will  take  action  upon  it,  an  account  of  their  proceedUngg  made  pub* 
lie  through  the  Journal  will  be  acceptable.  J. 
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Proceedings  of  the  Stated  Monthly  Meeting^  May  17, 1860. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  S.  Garrigues,  Recording  Secretary.  ^ 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  was  read  from  Thomas  Oldham,  Esq.,  Superintendent  of 
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the  Geological  Sorvej  of  India  and  of  the  Geological  Museum,  Cal- 
cutta, India. 

Donations  to  the  Library  were  received  from  the  Royal  Geographi- 
cal Society  and  the  Statistical  Society,  London ;  the  Governor*Gene- 
ral  of  India,  Galcntta,  India;  the  Smithsonian  Institution,  Washing- 
ton, D.  C;  the  Rensselaer  Polytechnic  Institute,  Troy,  New  York ; 
and  from  Messrs.  Jones  &  White,  John  E.  Wootten,  Prof.  John  F* 
Fraser,  Prof.  B.  H.  Rand,  and  the  Board  of  Trade,  Philadelphia. 

Donations  to  the  Cabinet  from  Mr.  Joseph  Kaye,  of  Pittsburgh,  Pa. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  April. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Ten  resignations  of  membership  in  the  Institute  were  read  and  ac- 
cepted. 

Candidates  for  membership  in  the  Institute  (4)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  duly  elected. 

Mr.  Wood  exhibited  some  specimens  of  wood,  embossed  by  his  pa- 
tent process.  The  wood  is  soaked  in  water,  and  then  subjected  to  pres- 
sure under  a  metal  matrix  heated  sufficiently  to  burn  away  the  super- 
fluous material.  The  wood  is  not  finished  at  one  operation,  the  matrix 
being  removed  several  times  in  order  to  brush  off  the  charred  wood. 
The  specimens  possess  more  softness  than  is  usual  in  wood  carvings ; 
and  when  varnished  have  a  beautiful  appearance.  The  design  is  first 
modeled  in  clay  or  wax  and  a  plaster  cast  taken  from  it ;  this  serves 
as  a  pattern  from  which  the  matrix  is  moulded.  The  saturation  by 
water  prevents  the  burning  or  charring  of  the  material  not  immediately 
in  contact  with  the  metal. 

Mr.  John  E.  Wootten  exhibited  and  explained  a  working  model  of 
P.  C.  Clark's  Patent  Reciprocating  Propeller.  Two  engines  rotate 
a  shaft,  having  at  each  end  cranks  to  which  are  connected  the  upper 
ends  of  bars  whose  lower  ends  are  paddles ;  the  bars  are  connected  to 
the  boat  by  a  vibrating  link,  which  permits  the  points  of  attachment 
to  the  bar  to  have  vertical  but  not  horizontal  motion ;  thus,  the  pad- 
dles describe  an  ellipse.  A  sliding-box  at  the  upper  end  permits  the  bars 
to  be  moved  sq  as  to  give  more  or  less  dip  to  the  paddles,  as  may  be  re- 
quired to  suit  the  draft  of  the  boat.  This  plan  has  been  submitted  to 
the  Committee  on  Science  and  Art  whose  report  may  be  published  in 
this  Journal. 

Mr.  Joseph  Kaye  presented  a  piece  of  the  metal  from  the  sinking 
head  of  the  Floyd  gun  lately  cast  and  bored  at  Pittsburgh,  by  Knapp, 
Radd  k  Co.  Mr.  H.  Howson  and  Mr.  D.  S.  Williamson  gare  this 
description.  The  gun  was  cast  upon  a  core  through  which  a  stream 
of  cold  water  was  constantly  passing,the  object  being  to  produce  metal 
of  a  uniform  texture  from  the  equal  cooling  and  contraction  of  the 
mass.  This  plan  has  been  patented  by  Lieut.  Rodman.  To  exemplify 
the  advantage  of  this  mode  of  casting  and  cooling,  a  specimen  of  cast 
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iron  out  from  a  shaft  was  placed  on  the  table.  In  the  middle  of  the 
piece,  where  the  iron  had  retained  its  heat  and  softness  for  the  longest 
time,  the  contraction  of  the  surrounding  parts  caused  the  metsd  to 
assume  an  open,  loose  character,  whilst  the  central  portion  was  thrown 
into  groups  of  spiny  formation  resembling  frost-work.  The  bore  of 
the  gun  is  15  inches ;  length  16  feet;  total  weight  24^  tons ;  weight 
of  ball  420  lbs. 

Mr.  B.  P.  Morgan  explained  a  working  model  of  a  wagon  intended 
either  for  rail  or  for  common  roads,  in  which  the  usual  flat  tyer  wheels 
were  caused  to  track  upon  rails  by  the  guidance  of  supplementary 
wheels  which  are  lowered  by  mechanism  and  supply  the  place  of  flanches. 
An  ingenious  arrangement  of  links  causes  each  set  of  supplementary 
wheels  to  retain  their  parallelism  with  their  principal  wheels  when  the 
curves  are  being  passed.  The  plan  is  submitted  to  the  Committee  on 
Science  and  Art. 

A  hose  coupling  designed  by  Mr.  Joseph  Singer  was  laid  upon  the 
table  for  inspection.  It  is  simple  in  construction  and  instantaneous  in 
in  its  operation,  by  the  movement  of  a  jointed  lever,  whose  forked 
ends  abut  upon  the  joined  coupling  at  opposite  points,  whilst  its  two 
pivots  are  held  by  lugs  attached  to  the  coupling  in  such  a  way  that 
adjustment  may  be  obtained.  A  ring  of  leather  forms  the  water- 
joint.  This  plan  has  been  submitted  to  the  Committee  on  Science  and 
Art. 
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The  Dental  Cosmos :  A  Monthly  Record  of  Dental  Science.  Edited 
by  J.  D.  White,  M.  D.,  D.  D.  S.,  J.  H.  McQuillbn,  D.  D.  S.,  and 
Geobgb  J.  ZiEGLBR,  M.  D. :  Philada.,  Jones  k  White,  Publishers. 

This  spirited  Monthly  is  an  improved  continuation  of  a  well-estab- 
lished and  long-known  Quarterly,  The  Dental  News  Letter^  nnder  a 
new  name  more  in  accordance  with  the  aims  and  objects  of  its  pub- 
lishers and  editors,  viz :  ^'  to  present  its  readers  with  a  faithfol  ex- 
hibit of  the  dental  world." 

2^e  Dental  News  Letter  was  established  in  1847  under  the  editorial 
supervision  of  Dr.  J.  R.  McCurdy,  who  alone  conducted  it  for  the  first 
six  years  of  its  existence  whilst,  for  the  remaining  six  years,  his 
labors  and  responsibilities  were  shared  by  Dr.  J.  D.  White,  one  of  the 
editors  of  the  present  Journal,  and  its  value  was  much  enhanced  dur- 
ing the  latter  part  of  this  time  by  the  addition  of  a  Periscopio  depart- 
ment managed  by  Dr.  S.  S.  White.  Doubtless,  this  issue  has  had  much 
to  do  in  cementing  the  scientific  bonds  of  the  dental  profession,  in  this 
State  and  elsewhere,  by  affording  a  special  medium  for  the  communi- 
cation of  important  practical  results,  and  by  stimulating  that  generous 
individual  rivalry  which  elevates  the  profession  as  a  masS;  while  it 
benefits  the  public  in  the  same  proportion; 
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The  establishment  and  successful  operation  of  highly  scientific  den- 
tal schools  and  honest,  open,  and  fearless  journals  in  several  of  our 
principal  cities,  has  vastly  benefited  the  profession  in  question  by  add- 
ing to  its  ranks  well-trained  and  reliable  practitioners,  who  are  not 
only  skilful  operators,  but  acute  observers  and  communicators  of  their 
observations  for  the  benefit  of  others.  The  seven  thousand  dentists 
of  this  country  are  now  no  longer  isolated  practitioners,  working  each 
in  his  limited  circle  and  knowing  no  interest  beyond,  but  they  are  fast 
acquiring  an '^  «8pn^  de  corps^**  yvhich  demands  a  revised  literature 
and  an  advancing  standard.  It  appears  to  us,  therefore,  that  The 
Dental  Cosmos  is  a  step  in  the  right  direction — it  is  forwards.  Its 
monthly  issue  is  in  accordance  with  the  tendency  of  the  age  to  the 
rapid  accumulation  and  difiusion  of  knowledge. 

The  plan  of  the  work  seems  excellent.  The  first  portion  is  devoted 
to  Original  CommunieationSy  such  as  reports  of  cases,  new  views  and 
practical  hints  from  various  practitioners.  Attention  to  this  depart- 
ment is  earnestly  pressed  upon  those  anxious  to  enrich  the  science  and 
the  art.  It  is  under  the  charge  of  the  experienced  journalist,  Dr.  J. 
D.  White. 

The  second  part  comprises  a  Review  of  Dental  Literature  and  Art^ 
in  which  we  find  translations,  condensations  of  choice  matter  from 
foreign  and  home  dental  journals,  with  judicious  criticisms,  &c.  This 
is  conducted  by  Dr.  J.  H.  McQuillen,  who  has  proved  himself  fully 
equal  to  the  task. 

The  third  part  presents  a  Periscope  of  Medical  and  General  Science 
in  their  relations  to  Dentistry,  In  this  will  be  found  many  important 
facts  and  observations  bearing  upon  dental  subjects,  judiciously  culled 
from  general  and  special  fields  of  science,  which  would  in  all  proba- 
bility otherwise  never  reach  the  eye  of  the  great  majority  of  practi- 
tioners^ together  with  such  comments  as  appear  applicable  to  the 
occasion.  Dr.  G.  J.  Ziegler,  a  well-known  physician  and  writer,  is 
entrusted  with  the  care  of  this  department. 

In  addition^  we  find  Proceedings  of  various  Dental  Societies,  Cor- 
respondence, and  Editorials.  It  appears  also  to  be  an  object  of  the 
editors,  to  have  translated,  and  to  reproduce  at  an  early  date,  the 
various  foreign  prize  essays  and  monographs  of  interest ;  for  we  have 
already  perceived  appearing  in  their  pages  in  appropriate  parts,  FoR- 
gbt's  Memoir  (crowned  by  the  Academy  of  Sciences,  Paris,  at  its 
meeting  of  March  14, 1859,)  on  Dental  Anomalies  and  their  influence 
upon  the  production  of  Diseases  of  the  Maxillary  Bones.  This  is  pro- 
fusely illustrated,  and  has  since  been  issued  in  pamphlet  form. 

Ten  numbers  of  the  Cosmos  have  been  already  placed  before  the 
public,  and  we  are  pleased  to  state  that  the  anticipations  in  which  we 
indulged  of  its  extended  usefulness  and  high  professional  tone,  have 
been  fully  realized.  G. 
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The  Meteorology  of  Philadelphia.  By  James  A,  Eirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philadelphia  High  ScbooL 

April. — The  changes  of  temperature  in  the  course  of  the  day,  and 
in  comparing  one  day  with  another,  were  greater  during  last  April  than 
in  any  other  April  for  the  last  nine  years.  The  average  daily  oscil- 
lation of  the  temperature  was  18'9°,  the  nearest  approach  to  it  being 
in  April,  1853,  when  it  was  18-6°.  The  mean  daily  range  of  the  ther- 
mometer was  7*4°;  the  highest  previously  during  the  month  for  the 
last  nine  years,  was  in  1854,  when  it  was  7*2°. 

The  average  temperature  of  the  month  was  a  little  more  than  one 
degree  below  the  average  for  the  last  nine  years ;  but  this  difference 
was  principally  in  the  morning  and  evening,  it  being  If  °  below  in  the 
morning  and  about  1^°  in  the  evening,  while  at  2  P.  M.  the  difference 
was  less  than  1°. 

The  warmest  day  of  the  month  was  the  21st,  of  which  the  average 
temperature  was  62-7°.  The  thermometer  was  highest,  reaching  81® 
about  3  P.  M.,  of  the  same  day.  The  thermometer  was  lowest  on  the 
morning  of  the  3d,  but  the  2d  was  the  coldest  day,  showing  a  mean 
temperature  of  85*7°.  The  temperature  fell  below  the  freezing  point 
on  two  days  of  the  month,  the  2d  and  the  13th. 

Rain  fell  on  fifteen  days,  but  the  total  amount  (8*646  inches)  was 
less  than  usual  for  April,  and  two  inches  less  than  in  April  of  last 
year. 

The  first  thunder  and  lightning  observed  this  year  occurred  on 
Sunday,  the  8th  of  the  month. 

On  the  evening  of  Friday,  the  13th,  an  aurora  was  observed,  ex- 
tending above  the  northern  horizon,  in  the  shape  of  a  bank  of  white 
or  light  blueish  light,  being  in  the  highest  part  directly  under  the 
North  Star,  about  20°  high. 

On  the  afternoon  of  Saturday,  the  2l8t,  the  temperature  reached 
81®  between  8  and  4  P.  M.,  the  wind  blowing  from  the  west.  At  4J 
P.  M.,  the  wind  changed  suddenly  to  the  E.  N.  E.,  and  increased  to  a 
gale  which  continued  till  night.  In  less  than  half  an  hour  the  tem- 
perature fell  fifteen  degrees,  and  in  four  hours  fifteen  degrees  more ; 
that  is,  from  81**  at  4  P.  M.,  to  51°  at  9  P.  M.  The  barometer  had 
been  falling  from  the  19th  of  the  month,  when  it  read  80-3  inches, 
until  after  2  P.  M.  on  the  21st,  just  before  the  gale,  when  it  read 
29*544  inches,  and  began  immediately  to  rise,  ana  continued  rising, 
but  very  slowly,  for  two  or  three  days. 

On  the  afternoon  and  evening  of  the  25thy  a  few  flakes  of  snow 
fell. 

There  was  but  one  day  of  the  month  entirely  dear,  and  five  days 
on  which  the  sky  was  completely  covered  with  clouds,  at  the  hoars  of 
observation. 

The  barometer  was  lowest  (29*319  inches)  on  the  Ist  of  the  month, 
and  highest  (80*803  inches)  on  the  18th.    It  ia  a  remarkable  fact  in 
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connexion  with  the  harometrical  observations,  that  the  average  height 
of  the  barometer  at  9  P.  JVI.  ia  very  nearly  the  average  of  all  the  ob- 
servations for  the  month,  taken  at  7  A.  M.,  2  P.  M.,  and  9  P.  M.  It 
will  be  seen  by  an  inspection  of  the  comparison  of  results  at  the  end 
of  this  article,  that  the  means  for  9  P.  M.  are  but  *005  of  an  inch  be- 
low the  monthly  means  for  nine  years. 

All  barometrical  observations,  in  order  that  they  may  be  compared 
with  each  other,  require  to  be  reduced  to  the  same  degree  of  tempe- 
rature. The  column  of  mercury  in  the  barometer  tube  is  balanced 
by  a  column  of  air  of  the  diameter  of  the  tube,  and  extending  from 
the  instrument  to  the  top  of  the  atmosphere.  Any  general  disturb- 
ance caused  by  the  heating  of  the  atmosphere,  the  influence  of  storms, 
or  any  alteration  of  the  quantity  of  air  over  the  position  of  the  baro- 
meter, will  cause  a  change  in  its  weight,  and  consequently,  to  a  slight 
degree,  a  change  in  the  height  of  the  column  of  mercury.  In  this 
way,«  change  in  the  temperature  of  the  room  in  which  the  barometer 
is  kept,  changes  the  height  of  the  mercurial  column ;  and,  therefore, 
though  the  pressure  of  the  atmosphere  may  remain  the  same,  the  in- 
dications of  the  barometer  will  vary  with  the  temperature.  Hence 
arises  the  necessity  of  the  reduction  of  the  observations,  by  means  of 
the  attached  thermometer,  to  the  density  of  mercury  at  some  fixed 
temperature.  That  of  the  freezing  point  of  water  has  generally  been 
adopted. 

The  reduction  to  the  freezing  point  may  be  calculated  by  the  for- 

,nula  m{t-Q2)-l{t-62) 

'"''^*'  l  +  m{t—S2)       '^' 

62®  being  the  normal  temperature  of  the  standard  of  length,  and  32® 
the  freeziug  point  of  Fahrenheit's  thermometer,  m  represents  the  de- 
cimal •0001001,  the  expansion  in  volume  of  mercury  for  1^  F.,  t  the 
observed  temperature  of  the  attached  thermometer,  I  the  decimal 
•000003,  the  linear  expansion  of  wood  for  1®  F.,  and  b  the  observed 
height  of  the  barometer.  The  linear  expansion  of  wood  is  given  in 
this  place  because  the  barometers  generally  used  by  the  observers  for 
the  Franklin  Institute  are  of  that  material,  having  a  short  brass  scale 
fixed  upon  the  wooden  frame  of  the  instrument.  If  barometers  with 
brass  scales  extending  from  the  cistern  to  the  top  of  the  mercurial 
column  are  used,  then  /,  representing  the  linear  expansion  of  brass 
for  1®  F.,  will  be  0-0000104344.  By  means  of  this  formula,  the  fol- 
lowing table  of  corrections  for  common  wooden  barometers  has  been 
calculated. 

The  sign  +  indicates  that  the  correction  to  which  it  is  prefixed 
should  be  added  to  the  observed  height  of  the  mercurial  column,  and 
the  sign  —  that  the  correction  should  be  subtracted.  Thus,  if  the 
observed  height  of  the  barometer  is  30*23  inches,  and  the  attached 
thermometer  75®  F.;  in  the  column  of  30*0  inches  go  down  as  far  as 
the  horizontal  line  corresponding  with  75®  in  the  first  vertical  column 
which  contains  the  degrees.  The  correction  is  seen  to  be  — '127.  We 
have  thu9^ 
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Barometer,  observed  height,  • 
Correction  for  75^,  .  • 

Barometer  at  32^, 

Again.     Barometer,  observed  height. 

Attached  thermometer  25°,  correction, 

Barometer  at  32°,    . 


SO-23 
—127 

80- 103. 

29-37 
+•018 

29-388 . 


Thus  the  reduction  of  the  barometrical  observations  to  the  freezing 
point  may  be  made  for  any  height  from  27^  up  to  31  inches,  and  from 
20°  to  90°.  The  correction  for  the  degrees  between  those  given  in 
the  table,  may  readily  be  supplied  by  interpolation. 

Correction  to  be  applied  to  the  observations  of  common  Ufooden  barometers  to  reduu 

them  to  the  freezing  point. 


■g  E 

20° 
25 
30 
31 

• 
• 

• 

• 

Inches. 

275 

280 

28-5 

290 

29-5 

300 

30*5 

31-0 

+  030 

+•016 

+•003 

•000 

+•030 

+•017 

4-003 

•000 

+•031 

+•017 

+•003 

•000 

+•031 

+  017 

+•003 

•000 

+•032 

+•018 

+  003 

•000 

+  032 

+  •018 

+  003 

•000 

+.033 

+  018 

+  003 

•000 

+  033 

+•019 

+•003 

•000 

35 

— on 

— Oil 

— on 

—on 

—  on 

— 012 

—•012 

—•012 

40 

—024 

— 024 

— 025 

— 025 

—026 

— 026 

—•026 

^1^^' 

027 

45 

— 037 

—038 

— 038 

— 039 

— 040 

—040 

—041 

^^^^ 

042 

50 

—050 

—051 

— 052 

—053 

— 054 

— 055 

—066 

^^^ 

057 

65 

— 064 

—066 

— 066 

—067 

— 068 

—070 

— 071 

^^^ 

•072 

60 

— 077 

— 078 

— 080 

— 081 

— 083 

—084 

—085 

^^^ 

087 

66 

— 091 

—092 

— 094 

— 095 

— 097 

—099 

— 100 



102 

70 

— 104 

— 106 

— 107 

—•109 

— Ill 

— 113 

— 115 

^^ 

•117 

75 

— 117 

—•119 

— 121 

—•123 

—.125 

—•127 

— 130 

_ 

-138 

80 

—130 

—•133 

—135 

—  137 

—139 

— 142 

—•144 

^mm* 

•147 

85 

—143 

—•146 

— 148 

—•161 

—  154 

— 156 

— 159 

-» 

•162 

90 

— '157 

—•159 

— 162 

—•165 

— 168 

—.171 

—•174 

—176   1 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  Aprils  1860,  with  those 
of  April,  1859,  and  of  the  same  month  for  nine  years,  at  Philadelphia. 


April,  1860. 

April,  1859. 

April,  9  yean. 

Thermometer. — Highest, 

SI*' 

780 

87« 

"                Lowest, 

29 

31   • 

SO 

**               Daily  oscillation. 

18-90 

16-50 

16-50 

"                Mean  daily  range, 

740 

6-.10 

6-50 

«               Means  at  7  A.  M., 

43-96 

45-70 

45-58 

"                       "         2  P.  M., 

6656 

r>613 

67-43 

"                      "        9  P.M., 

47-92 

49  01 

49-39 

M                     «  for  the  month, 

49-48 

60-28 

60-80 

Barometer. — Highest, 

30-303  in. 

30-083 

30*618 

**          Lowest,        •        . 

29^319 

28^890 

28*884 

*'           Mean  daily  range.     . 

•166 

•160 

•179 

«           Means  at  7  A.  M., 

29-849 

29-723 

29-800 

•«                   "      2  P.  M.,    . 

29-794 

29678 

29  758 

«                   «      9  P.  M., 

29-830 

29-703 

29  787 

•<                   **  for  the  month, 

29-824 

29-701 

29-782 

Rain  and  melted  inow, 

8  646  in. 

6-668 

4-966 

Prevailing  winds, 

K.  890  w.  -260. 

If .  69«  w.  ^224. 

ir.70®w.«179. 
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AMERICAN  PATENTS. 


AMERICAN  PATSNTS  ISSUXD  WBOU  JANUABT  1,  TO  MARCH  81, 1860. 

It  will  be  leen  by  tbe  readen  of  our  Journal,  tbat  the  Committee  of  Publication  have 
determined  upon  a  change  and  curtailment  in  the  mode  in  which  the  list  of  American 
Pttento  has  hitherto  been  kept  by  us.  The  copy  of  the  claim  will  be  hereafter  omitted 
in  this  Journal,  and  the  list  confined  to  the  register  of  the  names  and  residence  of  the 
patentee,  the  date  and  subject  of  his  patent 

While  our  Journal  was  the  only  means  by  which  a  list  of  Patents  reached  the  Ame- 
rican reader,  the  evident  usefulness  of  the  list  determined  the  Committee  to  continue  it, 
notwithstanding  its  expensiveness  and  the  rapidly  increasing  space  which  it  occupied  in 
oar  pages,  to  the  exclusion  of  matter,  in  a  general  point  of  view,  more  interesting  and 
important 

Bat  now,  when  this  same  list  is  published  by  other  Journals,  and  especially  when  the 
Scientific  American,  issued  weekly,  furnishes  its  readers  with  its  list  necessarily  ahead 
sf  oars,  which  can  only  be  completed  to  the  end  of  the  preceding  month ;  and  when  the 
Patent  Office  itself,  by  the  yearly  publication  of  the  claims,  in  a  convenient  form,  and  with 
proper  drawings,  supersedes  the  necessity  of  our  list  as  a  permanent  record  ;  the  Com- 
mittee have  thought  that  they  would  increase  the  interest  and  the  usefulness  of  their 
Journal  by  restricting  the  list  to  an  Index  of  Patents,  which  still  gives  the  reader  the 
moat  important  information  which  he  wants,  and  allows  us  to  devote  the  pages  which 
were  before  occupied  by  this,  for  the  most  part  useless  matter,  to  the  report  and  discussion 
of  sabjects  which  may  render  them  more  useful  and  interesting  to  that  class  of  readers  for 
whoae  benefit  it  is  intended. 

We  hope  the  change  will  meet  the  approbation  of  our  subscribers,  and  in  that  hope, 
nbrnit  this  explanation  to  them. 

January,  I860.  bati. 


Alarm  for  Drawers,  « 

Anchor  Shackle,  • 

•  Tripper,  • 

Apples, — Grinding 

Axle  Boxes  for  Railroad  Cars, 

■  Vehicles, 

Balance, — Hydrostatic 
Bed  Bottom,  • 

-^  Bottoro8,»Spring, 

—  Canopy,  •  • 

—  Fastening,  • 
Bedstead, — Invalid 

Ventilating 
Bee  Hives, 

Beer  Measure,  • 

Belt  Punch,    . 
Belting, — Hindis  Rubber 
Rubber 


Wm.  B.  Card, 
Thomas  Leavitt, 
H.  Higgtns, 
J.  T.  Carpenter, 
Joseph  Harris, 
J.  Halloway, 

Samuel  Squire, 
J.  T.  Allen,      . 
R.  Halden, 
J.  £.  Palmer,  • 
Adolph  Roda, 
Samuel  Gantz, 
H.  W.  Henly. 
John  Meesc,  Sr., 
Edward  Bagot, 

C.  D.  Wheeler, 

D.  C.  Gateiy, 


Sag  Harbor,       N.  Y. 
Maiden,  Mass.] 

Orleans,  « 

Martin's  Ferry,  Ohio, 
Dorchester, 
City  of 

Brooklyn, 
City  of 

MontvjIIe, 

Rocheater, 

Beaver  Creek,  Md., 

City  of 

Milton, 

City  of 


Mass. 
N.Y. 

N.Y. 

a 
II 

Conn. 
N.Y. 


«i 


Newtown, 


i< 


•< 


Blowers, 

Boats, — Construction  of    • 

Boiler  Plates,«-Riveting 

Bonnet  Fronts, — Formers  for 

Boot  Heels, — Attaching,  6lc^ 

Boot  and  Shoe  Soles, 

Boou  and  Shoesr-Heels  for 


T.  J.  Mayall, 
T.  C.  Richards, 
Perry  Davis, 
J.  B.  Henry,      • 
George  A.  Cox, 
H.  Saloshinsky, 
J.  B.  Hayden, 
P.  Shaw, 


Roxbury, 

Milwaukee, 

Providence, 

City  of 

Brooklyn, 

Boston, 

£aston, 

Boston, 


N.Y. 

Ohio, 

N.Y. 
II 

Conn. 

•4 

Mass. 

Wis. 
R.  I. 

Mass. 
N.Y. 
Mass. 


10 

8 

10 

24 

3 

3 

10 
24 

3 
81 
24 

3 
24 
31 
10 
24 

8 
31 
31 
17 

3 
17 
17 
31 
24 

8 
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BooU  and  Shoes,— Manufactare 

Pegging 

Brakes  for  Railroad  Cars, 
^—^  Self-acting  Wagon 
Brick  Machines, 

Moulds, 

B ridges, —Truss  Frames  for 
Bridle  Belts, 
Brush  Blocks, — Boring 
Bureau,  •  • 

Bustle  Hoops, — Clasps  for 
Buttons,  • 

Cabbage  Cutter, 
Cables, — Stopper  for  Chain 
Callipers,  • 

Candies, — Coating 

— ^ Manufacture  of 

~— —  Moulding         • 

Canes  for  Physicians,        • 
Cant  Hooks, 
Car  Couplings, 
Changing  Motion,     • 
Chain  from  Sheet  Metal,  • 
Churn,  . 


Cider  Mills,   •  • 

Clap  Boards, 

Clevis, — Clamp  for  Making 

Clocks,  •  • 

Cloibea  Dryer, 

■  Frame,  • 

■  Wringer,      • 
Coal  Excavators, 
-^—  Screens,  • 
Siacrs, 


Coffee  PoU, 
Corn  Planters, 


Shellers, 

Cotton  Gin, 


Goods, — ^Pinishing 

Presses, 

Screens  for  Cleaning 

Stalks,— Pulling  &Cat*g 


Crutches, 
Cultivators^ 


Cotton, 
Cnrtam  Fixtures,      • 


Distilling  Appsratos, 
Ditching  Machines,  • 


F.  D.  Ballou, 
W.  N.  Havf  ley, 
M.  Obermiller,  • 

J.Dutcher,        .  • 

Lewis  Kirk,  . 

J.  A.  Hamer,  • 

Enoch  Jacobs,  • 

W.  F.  M.  Williams,    . 
T.  Mitchell, 
J.  H.  Belief,    • 

F.  S.  Oli«. 

G.  A.  Meacham,  • 

J.  C.  Wilkins, 
James  Tucker, 
C.  D.  Sutton, 

C.  Morfit,  •  • 
H.  Halverson,          • 
G.  A.  Stanley,  • 

8.  T.  Trowbridge,   • 
P.  Hindi,  .  • 

Joel  Hood,  • 

C.L.Pyron  and  R.  Brace, 
L.  Towne,         .  • 

J.  P.  Fitch, 

D.  C.  Brnwn,  .  • 
Leater  Day,               • 
R.  M.  Curtice,  • 

A.  A.  Wilder, 
V.  M.  Chaffee, 

£.  M.  and  J.  £.  Mix, 

B.  B.  Howse,  • 
T.  S.  Scoviile,  • 
Meldrum  &  Paxson, 
H.  Wclvcrth, 

H«  Li*  Cake,      •  • 

J.  A*  Howtand,         • 
J.  A.  Shefler,  •  • 

W.  Chesterman, 
G.  R.  Farrington»  • 

A.  Anable,  • 
John  Gross,        •  • 
Daniel  Nichols,        • 
Joseph  J.  Knight, 

8.  Fletcher  and  J.  P.  Pike, 

B.  Jenks  and  W.A.Tuttle, 
L.  S.  Chicester,        • 

C.  8.  Davis,       .  • 
J.  T.  Ham, 

John  E.  Crane, 
Smith  Beers,  • 

Aug.  Beckel,      •  • 

F.  Davis,    . 
H.  R.  Kinney,    • 
F.  and  P.  A.  Misner, 
J.  K.  Staman,         • 
TNewcomb  A  GW  Byrd, 
A.  C.  Babcock,  •  • 

W^mt  Rice,  • 

C.  Fisher,  • 


Abington, 

Hartford, 

Tiffin, 

Gibson, 

Reading, 


«« 


Cincinnati, 
Augusta, 
Laneingburgh, 
City  of 
Brooklyn, 
City  of 

Fox  Chase, 

Washington. 

Kensico, 

City  of 

Cambridge, 

Cleveland, 

Decatur, 
Cedar  Run, 
Milwaukee, 
Manchester, 
Providence, 
City  of 

Buffalo, 

North  Adamsy 

Detroit, 

Xenia, 

Ithaca, 

MorrisWUe, 

City  of 

Griffin's  MUls, 

Caaeyville, 

Pottsville, 

Providence, 

Rochester, 

Centraliaf 

Xenia, 

Middlesex, 

Decatur, 

Onargo, 

Philadelphia, 

Bloomfield, 

Philadelphia, 

City  of 

Harrisburgh, 

8inatobia, 

Lowell, 

Naugatuck, 

Philadelphia, 

Lima, 

Portsmouth, 

Fox, 

Mifflin, 

Smith's  Fork, 

New  HsTen, 

Philadelphia, 

MUton, 


Mass.    10 

Conn.    31 

Ohio,      3 

Penna.  24 

"       31 

Ohio,      3 

Georgia  10 

N.  Y.    10 

"        24 

17 

10 


u 


M 


Penna. 

D.C. 

N.Y. 

a 

Mass. 

Ohio, 

Illinois, 

Penna. 

Wia. 

Tenn. 

R.L 

N.Y. 
•t 

u 

Mich. 

CI 

Ohio, 
N.Y. 
Yermt 
N.Y. 


3 

3 

3 

10 

10 

10 

10 

3 

3 

31 

3 

10 

17 

84 

31 

10 

10 

31 

31 

3 

3 

u  24 
Ky.  3 
Penna.  24 
R.L  10 
N.  Y.  10 
Iowa, 
Ohio, 
N.Y. 
Ulinois, 


Cf 


Penna. 
Maine, 
Penna. 
N.Y. 


24 

U 

3 

3 

3 

10 

8 

3 
10 


Penna.   24 


Miss. 
Mass. 

Conn. 

Penna. 

Ohio, 


UTinots, 
Ohio. 
Tenn. 
Conn. 
Penna.  34 
Mass.     31 


10 
24 
17 
17 
3 
3 
3 
10 
3 
17 


James  Sloan, 
F.  B.  Scoit, 


PitUburgh,       Pemia.   17 
Buffalo,  N.  Y.     21 
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DoTO>toiUng  Machine^      • 
DraiD  Tile  Machine, 
Draining  and  Pipe  Lairing, 
DreMCi, — Framea  for  Ladiea' 

Egg-beater,  • 

Evaporating, — Apparatua  for 

Fan  Blowera, 

Fatty  Mattera  from  Reaiduea, 

Fauceta,  • 

Felt  Rubber  GoodSy^Finiahing  J.  T.  Trotter, 


Thoa.  H.  Hurley,    .  City  of  N.  T; 

8  M  Smith  dc  C  Winegar,  Unioi)  Sprtnga,    " 

Ira  C.  Pratt,      .  .    Morton,  Illinois, 

J.  R.  Palmenborg,  City  of  N.  Y. 

8.  Walker,  •  •    Boaton,  Mass. 

John  Button,  •  City  of  N.  Y. 

H.  B.  Adams,  .  City  of  N.  Y. 

D.  Tbain  dc  W.  Jackaon,   Philadelphia,  Penna« 

A.  8.  Hart,        .  Buffalo,  N.  Y. 


<4 


Fertilizen, 

Filtera,  . 

Fire  Arma,^Breech-Loading 

Magazine    • 

■  Projectilea  for 

■  Repeating    . 
Flour  Mills, 
Flower  Pots, 
Fruit  Gatherers,        • 
Furnaces  for  Burning  Bagasse,   8.  H.  Gil  man, 


City  of 

Riceville,  N.  J. 

Boaton,  Maas. 

Niagara  Falls,  N.  Y. 

Canton, 


« 


I.  M.  Clark, 
John  Hively,      • 
D.  P.  Chamberlain, 


Hot  Air 


Philadelphia,  Penna. 

Dayton,  Ohio, 

Hudson,  Mich. 

New  Orleana,  Louis. 


Gas, — Hydro-carbon 

Gas-lighting  by  Electricity, 
Gauges, — Pressure 
Glue  Pot,      •        . 
Gold  Separators,  • 

Grain  Fans,  . 

• Winnowers, 

Gums,— Treating  Waste 
Gunpowder  Mills,     . 

Hair  Brush  Blocks, — Shaping 
Harrows,  • 

HarTestera,  . 

Hat  Blocks, — ^Turning 
—  Bodies, — Felting       . 
■Forming, 


Baltimore, 
Cincinnati, 

8alem, 
Hudson, 
City  of 
Hannibal, 


8.  Wethered, 
R.  B.  PuUan, 

J.  A.  Bassett,    • 
J.  Calkins, 
W.  W.  Bachelder, 
H.  W.  Farley, 
J.  Turner,  . 

R.  L.  Reaney, 
G.  Goewey,         . 
H.  H.  Beach, 
J.  Murphy, 
B.  Potter,  Jr., 

A.  G.  Mitchell,  . 

J.  Russell, 

J.  Scoville,         • 

J.  H.  Masker, 

Blakslee  dc  Middlebrook,   Newtown, 


Md. 
Ohio, 

Mass. 
N.  Y. 


i( 


Mo. 


C  ambridgeportiMass. 
Philadelphia,    Penno. 


II 
l< 


City  of  N.  Y. 

Hubbardston,    Mass. 

Lansenburs,     N.  Y. 
Grampian  HillsjPenna. 


Buffalo, 
Newark, 


8.  Boyden, 
8.  8.  Clark, 


Hay  and  Straw  Cutters,  . 

Heating  dc  Ventilating  Buildings  Lester  6c  Hjortsberg, 


Hoisting  Apparatus, 
Hominy  Mills,  • 

Hop  Frames,  • 

Hone  Collars,  . 

Stuffing 

■  Powers,  • 

Shoe, 

Hose  Couplings,  • 

Hose  Pipes, — Nozzles  for 
Hot  Air  Engine,  • 
Hydrants,                  • 
Waste  Cocka 

Ice  Cream  Freezers, 
— •  Prevent  Slipping  on 
—  ShaTera,  Cuttera,  Ac, 
Inkstands,     .  . 


Iron  Pina,— Making  Coated 


J.  L.  Polt, 
J.  Donaldson,  • 

L.  A.  Beardsley, 
J.  Bullock,  • 

W.  8.  Habberton, 

F.  W.  Robinson,     • 
Joseph  Carlin,    • 

J.  Singer,    .  • 

L.  Button  and  R.  Blake, 
N.  Hatz, 
B.  F.  Craig, 

G.  W.  Robertson,  • 

II  II 

iS.  p.  Torrey, 

H.  8.  Schell, 

W.  H*  Hope,  • 

J.  R.  Ender, 

Howell  Evana,        • 

T.  P.  Howe, 

De  G.  and  F.  Fowler, 


Newark, 

Manchester, 

Chicago, 

Pottsville, 

Rockford, 

SouthEdmestonN.  Y. 

Baltimore,         Md. 


3 

10 

8 

10 

24 
3 

Si 

10 

17 

3 

31 

31 

3 

3 


L.  Harper, 

C.  F.  Baxter, 

T.  P.  Gould,      • 

P.  Boynton, 

Wm.  Wheeler,  •  .    Philadelphia,    Penna.    24 

WH  Morris  dt  C  L  Brown,  C  ity  of  N.  Y.      24 

10 

17 
3 

10 
3 

24 


3 
3 

31 
24 
24 
10 
10 
10 
3 
24 


N.  Y. 

N.J. 

Conn. 

N.J. 

N.H. 

Illinois, 

Penna. 

Illinois,  24 
10 
10 


31 
17 
31 

3 
10 
10 
17 

3 
24 


Mount  Carmel,  Illinois,  3 
Richmond,  Indiana,  10 
Cumminsville,  Ohio,  17 
Cleveland,  ** 

Waterford,        N.Y. 
Trenton,  N.  J. 

Washington,     D.  C. 
Philadelphia,    Penna.    24 

10 


3 

10 
31 
17 


II 


II 


Jersey  City,  N.  J. 

Philadelphia,  Penna. 

Washington,  D.  C. 

Trenton,  Louis. 

Philadelphia,  Penna. 

City  of  N.  Y. 

N.  Bradford,  Conn. 


17 
24 
31 
3 
10 
31 
17 
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Iron, — Smelting  and  Refining 
Ironing  Tables,        . 

Jewelry,        •  • 

Journal  Boxes,  • 

Lamp-lighting  Device,      • 

Self-lighting  . 

Lamps,  •  • 


— —  Burners  for  Vapor 

Lard  Expresser,  • 

Latch  for  Gates, 

■  Sliding  Doors,  • 
Lathes, — Back  Centres  for 

— — Rest  for    . 

Leather, — Finishing 

— — Polishing  • 

Splitting,  &€., 

Legs, — Artificial  • 

Levels,— Attaching  Spirit 

■  for  Surveyors,      • 
Life- Preserving  Raft, 
Lock,     . 

Locks  for  Carpet  Bags,    • 

for  Hoops,       • 

Locom.  Eng.  ic  Cars  Combined, 
Locomotives  on  Ice,  • 

Lubricating  Compound, 

Malt  Liquors, — Preserving,  &c. 
Marble,— Artificial  • 

Match  Safes,  • 

Pocket 

Mat  for  Tables, 

Mattresses, — Shavings  for 

Meat  Cutter, 

Medical  Topical  Applications, 

Medicated  Pads,  . 

Metals, — Coloring  Surface  of 

Milk  Pan  Rack, 

Mill  Spindles,  • 

— ^— Stones,^Dres8ing 

— Picking 

Mills,     .  • 

Grinding  • 

Mining, — Hydraulic 
Molasses  Gate,  . 

Moulded  Articles, — Hollow 
Moulding, — Cutting        • 
Mortising  Machine, 

Tool, 

Mosaics, — Wooden 
Mowing  Machine, 

Newspapers, — Directing,  dec. 

— ^-^— Printing  Adresses 

Nut  Cracker, 

Oil  from  Cotton  Seed, 
Oils,—- Siccative'       • 

Paddle  Wheel, 
Paints,— Mixing       • 


R.  G.  Pomeroy, 
G.  F.  Zimmerman, 

J.  J.  Huber, 

J.  Bryant,  • 

G.  R.  Proctor, 
T.  W.  Carroll, 
T.  Houghton, 
J.  K.  T<eedy, 
G.  Neilson, 
T.  Connelly, 
A.  Geiger, 

C.  Bixler,  • 
Eli  Manross, 
H.  Beltield. 
A.  Lafever  6c  G  C 
W  H  Heudrick  &,J 
R.  L.  and  C.  Smith 
R.  A.  Stratton, 
Jacob  Edson, 

D.  D.  Douglass, 
Joseph  Steger, 
S.  D.  Haiiey, 
Albert  Baker, 
Leger  Diss, 
Z.  Walsh, 
A.  P.  Merrill,  Jr., 
M'Dowell  dc  Wheelerj 
N.  Wiard, 
J.  B.  McMunn, 


Geneva, 
Brooklyn, 

Beverly, 

,    Baltimore, 
Philadelphia, 

>    Woodstock, 
Boston, 
Philadelphia, 
Dayton, 
Rogersville, 
Bristol, 

.    Philadelphia, 
Barnes,Battle  Creek, 
Jacobs,Mount  Vernon 
Stockport, 
Philadelphia, 
Boston, 
Springfield, 
Mattewan, 
Jackson, 
Appleton, 
Oriskany, 
Newark, 
Natchez, 
City  of 
Janesvilte, 
Port  Jervis, 


M.  Reeder,  • 

Richard  Lamb, 
Levi  Burnell,     • 
A.  M.  Smith, 
Ira  Leonard,       • 

F.  Skinner, 
O.  D.  Woodruff, 

G.  E.  B.  French, 
W.  D.  Titus, 
M.  Edwards, 
G.  B.  Lewis, 
Samuel  Hoyt, 
J.  Yarborouffh, 

E.  W.  Daniells, 

F.  B.  Hunt, 
T.  E.  Hunt, 
M.  A.  Winham, 

G.  W.  Hubbard, 

D.  D.  Parmelee, 
C.  B.  Rogers, 

F.  H.  Harwood, 
T.  Board  and  C  A 
L.  D.  Forrest, 
O.  R  Chaplin, 

Jesse  Batty, 
J.  J.  Campbell, 
L.  A.  Clark, 

G.  G.  Henry, 
Ji>hn  Rottz, 

E.  Haight, 
Uri  Lee, 


City  of  N.  Y.     U 

Philadelphia,    Penna.     I 


Switxerl'd  9 

N.  y.     3 


Mass. 

Md. 

Penna. 

Va. 

Mass. 

Penoa. 

Ohio, 


«< 


•  Philadelphia, 
City  of 

•  Milwaukee, 
City  of 

•  Lowell, 
New  Haven, 

•  Southingtoo, 
Washington, 

•  Brooklyn, 
Cambridge, 

•  MoreauStation 
Wilmington, 

.    Milton, 
Springfield, 

•  Cincinnati, 
Louisville, 

•  San  Juan, 
Meriden, 

.    Salem, 
Norwich, 

•  Rushville, 
Auatin,Jackson, 

Derby, 

•  Waterford, 


Conn. 

Penna. 

Mich* 

,Ohio, 

N.Y. 

Penna. 

Mass. 

Mass. 

N.Y. 

Tenn. 

Wis. 

N.Y. 

N.J. 

Miss. 

N.Y. 

Wis. 

N.J. 

Penna. 

N.Y. 

Wis. 

N.Y. 

Mass. 

Conn. 
•« 

D.  C. 

N.Y. 

Mass. 

,N.  Y. 

Del. 

N.  Car. 

Mass. 

Ohio, 

Ky. 

Cal. 

Conn. 

Mass. 

Conn. 

N.Y. 

Va. 

Conn. 

Vermt. 


24 
24 
10 
24 
24 
24 
31 
24 
10 
10 
31 
31 
10 
24 
31 
10 
24 
10 
17 

3 
24 

3 
31 
24 

3 

24 

31 

3 

17 

24 

10 

10 

3 

3 

31 

3 

31 

24 

24 

10 

3 

3 

10 

17 

10 

31 

10 

24 

10 


Honeoye  Fans,N.  Y.  17 
Georgetown,  C.  W.  17 
Bridgeport,       Conn.     24 


Mobile, 
City  q( 

Buffalo, 
Burlington, 


Ala. 
N.Y. 

N.Y. 
Mieh. 


17 
24 

31 
I 
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PtDtsIoons,       •  • 

Pastry  Board,  • 

Pen  Rack,        •  • 

Pesuriea, — Elaatic   • 

Piano  Porte  Action,  • 

Pictures  on  Glass, — Backing 

Pivot  Bearing, 

Planing  MachineSt  • 

Ploughs, 


-■  Mole  of  Drain 

Power  Looms,  . 

Preserve  Can  Covers, 
Stopper, 
Presses,  • 

"^^^"^^^  • 

■  Cotton  and  Hay 

.Hay 

Printing  Preasea, 


Pnlleys, — Facing 
-'  Grooved   • 

Pulmonometera, 
pQoipa,  • 

SaUroad  Car  Wheels, 
Cars, — City 
-^— —  Iron 


Apron  for 
Feeding 


W.  Franklin, 
L.  E.  Higby,  • 

James  Young,  • 

J.  A.  Wadsworth, 
Joseph  Kobnle, 
Henry  and  C  A.  Seely, 

F.  B.  Lowthrop,  • 
&  8.  Gray, 

H.  T.  Cromwell, 

V.  M.  Chaffee, 

J.  L.  Dutton,  Jr., 

J.  V.  Taylor, 

John  Lane,  • 

W.  H.  Grsy, 

C.  L.  Kelling,  • 

W.  P.  Patlon, 

G.  W.  Peniston,  • 
T.  H.  McCray, 

N.  Chapman,  • 

W.  McCord, 
P.  G.  Gordon, 
V.M.Chaffee, 
O.  E.  Weston,  • 

J.  W.  Latcher,        •' 
C.  McBurney,  . 

R.  Larter,  Jr.,         • 
Theodore  Blnme, 
L.  Planer,  • 

A.  Eckert,        •  • 

Walter  Peck, 


New  Haven,    Conn. 

8helbumeFalla,Ma88. 

Boston, 

Providence, 

City  of 


«• 


<i 


R.  L 
N.Y. 

N.J. 

Mass. 

Ky. 

III. 

Fia. 

111. 
»( 

N.  H. 


17 
31 

3 
24 
2i 

3 

3 
24 

3 
17 
31 

3 
10 
17 
24 

10 
3 


Trenton, 

Boston, 

Cythiana, 

Xeni^ 

(/herry  Lake, 

Dixon, 

Lockport, 

Dover, 

MechanicsbnrgjPenna. 

Harrisburg,  ** 

North  Vernon,  Ind. 

TcUico,  Texas,     17 

Mystic  River,    Conn.      10 

Sing  Sing, 

City  of 

Xenia, 

Roxbory, 

North  ville, 

Roxbury, 

Newark, 

Cincinnati, 

City  of 

Dayton, 

Winnebago, 


'-  Switchea, 


Time  Indicator, 
Rakes, — Horse 
Reaping  and  mowing,— combined  T.  H.  Dodge, 


Refrigerators, 
Retorts,— Coal 
Road  Scraper,  • 

Roof  Covering, — Portable 
fiope,~Laying 
Rope  Making, 
Rudders,^- Attachment  for 
Ruling  Machines,      . 


N.Y. 

(4 
111. 

Mass. 
N.Y. 
Mass. 
N.J. 
Ohio, 
N.Y. 
Ohio, 
111. 

Penna. 

« 
« 

M 

D.  Johnson,     .  •      Chicago,  III. 

A WEIIiottdcGSConkling,  Goshen,  N.  Y. 

J.  H.  Shedd  and  W.£daon,Boston,  Mass. 

J.  S.  Sanson,  •  Philadelphia,  Penna. 

T.  Mnffet,         .  .      Chicago,  III. 

R  LounsburydtFGWilson  Ontario,  N.  Y. 

Washington,  D.  C. 


Pittsburgh, 
Philadelphia, 


W.  Smith, 

W.  C.  Allison, 

J.  Miner  and  8.  Merrick,    New  Brighton, 
Eng'a  for  street  R.  H.  Long,     .  •      Philadelphia, 

Seats,  dec,  for   T.  T.  Woodruff, 
Springs  for 


<« 


J  V  Adrance  db  J  W  Clark  Buffalo, 


F.  W.  Willard, 
Nelson  Peck, 
H.  Tucker, 

G.  W.  Pitman, 
C.  R.  Bellows, 
B.  F.  Delano, 
L.  R.  Dreysel, 


N.Y. 

u 


City  of 

Wilmington,        <' 

Cambridgeport,Masa. 

Bushwick, 

Seneca  Falls, 

Boston, 

St.  Louis, 


N.Y. 

Masa. 

Mo. 


Saccharine  Juices, — ^Evaporating  J.  Souther, 


Sail  Grommet, 

Saila, — Attaching  Bonnets  to 

Reefing  Fore  and  Afl 


Sap  Conductora, 
Suh  Supportera, 
Sawing  Machine, 


Saw  Mill, 


W.  W.  Wilcox, 
Jon  Smith, 
J.  W.  Gill,       . 
W.  Morton, 
8.  G.  Martin, 
Eli  Mosher, 
8.  G.  Crane,    • 
R.  B.  Brown, 
K.  R.  Olmstead, 
J.  H.  Jenkins, 


Boston,  Maes. 

Middletown,  Conn. 

Dorcheater,  Mass. 

Exeter,  N.  H. 

Friendahip,  Maine, 
Sooth  Amboy,  N.  J. 

Flushing,  Mich. 

Rochester,  N.  Y. 

Cambridge,  Yermt. 

Chicago,  III. 

Sffiithvilloi  Mo. 


24 
10 
17 
17 
31 
17 
10 
10 

3 
10 

3 

10 

3 

10 

24 

24 

24 

3 

24 

31 

31 

31 

31 

3 

3 

8 

17 

24 

17 

31 

3 

10 
31 
24 
10 
17 
24 
17 
17 
10 
31 
31 
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Saws,— Filings  .  P.  Crosby, 

■  -Hanging  Reciproeating    L.  Anderson, 
Scabbards  to  Belts, — Attaching    W.  Lewis, 


£.  Duchamp,  • 

L.  8.  Hurlbert, 
J.  K.  Andrews,        • 
G.  U.  Markham,  • 

J.  W.  Hudson,        • 
Austin  Leyden,  • 

John  Dick,  • 

A.  F.  Johnson,  . 

V.  Drew, 

Joseph  Smith,  • 

A.  Worden,  • 

T.  C.  McKeen, 
J.  T.  Chalot, 
H.  H.  Day,       . 
L.  J.  Worden,        • 
A.  Ferber,         •  • 

T.  W.  Brown,        • 
L.  J.  Wicks,     .  • 

H.  Rasquin,  • 

R.  W.  Hill,      . 
G.  N.  and  G.  Munger, 
A.  H.  Piatt, 
Edward  Patriot 
G.  N.  Cummingfl,  • 
George  Bradley,  . 

M.  P.  Wilraarth,    . 
H.  Gardiner,  • 

J.  M.  Forrest,  • 

Richard  Vose, 
J.  W.  Peck,  Jr.,       . 
M.  Young,  Jr.,  • 

E.  and  B.  Hulmei, 
Septimus  Norris, 
— ^—  .         W.  Schaubel,  , 

■        Construction  of    J.  Montgomery,  • 

I  Feed  water  app's.  J.  Hibbard, 

— — ^^  Remov*g  Incrust*nH.  F.  and  L.  F.  Knodereri, 

Steam, — Decomposing         .        J.  A.  Bassett, 

Steam  Engines,        .  M.Cridge  &  S. Wndaworth 

.         W.  L.  Gold, 

^^— — — —  Exhaust  Pipe    G.  Edwards, 

— — ^— ^—  Oscillating         W.  S.  Mackintosh, 

&  J  Hemphill, 


Scaffolding, 

Seaming  Machine, — Double 
Seat  and  Cane  Combined, 
Seeding  Machines,  • 

■  ■  ■'  • 

Sewing  Machines, 


Shade  Fixture,  • 

Shears,  .  • 

Tinman's 

Ships, — Buoying 

Tillers, 

Shirred  Goods, 
Shoe-laces, — Fastening  for 
Shutter  Fasteners,     . 
Skates,  •  • 

"■~^^^-^"~  ■ 

■  Fastening  # 
Skirts, — Skeleton      • 
Slates  for  Schools, 

Soap,  • 

Composition  for 

Spectacle  Cases, — Catch  for 
Spinning  Frame, — Cop         • 

Ring 

Springs  for  Carriages,  dec, 

■  Cars,      • 

-^—  Helical 
Spur, — Heel  • 

Staves, — Dressing 
Steam  Boilers, 


City  of  N.  Y. 

PainesTillev  Ohio, 

Brooklyn,  N.  Y. 
St.MartinsTille,  La. 

Painesville,  Ohio, 
Antrim,  " 

Mead's  Mills,  Mich. 


Lafayette, 

Atlanta, 

City  of 

Boston, 

City  of 

Cincinnati, 

Ypsilanti, 

Nashville^ 

Buffalo, 

City  of 

Utica, 

Elisabeth, 

Boston, 

City  of 


Ind. 

Georgia, 

N.Y. 

Mass. 

N.Y. 

Ohio, 

Mich. 

Tenn. 

N.Y. 


« 


N.J. 
Mass. 

N.Y. 


<« 


« 


Naugatuck, 

New  Haven, 

Cincinnati, 

Livingston, 

Meriden, 

Paterson, 

Pawtucket, 

City  of 

Norfolk, 

City  of 

Brooklyn, 

Frederick, 

Buffalo, 


Cono. 


u 


Ohio, 

Ji.Y. 

Conn. 

N.J. 

R.L 

N.Y. 

Va. 

N.Y. 

a 

Md. 

N.Y. 


Philadelphia,    Penna. 


•• 


Baltimore, 

Hermitage, 

Chilicothe, 

Salem, 

Pittsburgh, 

Allegheny, 

Worcester, 

PitUburgh, 


Md. 
N.Y. 
Ohio, 
Mass. 

Penna. 


•« 


Mass. 
Penna. 


f< 


«< 


•« 


Gauges, 


Valve  Gear  for  Julius  King, 


Generator, 
Superheating 


Valves, 


Steel, — Manufacture  of 
■  Tempering    • 

Steering  Apparatus, 
Stereoscopic  Instrument, 
Stick, — Improved 
Stone  Dressing,         • 
Stop  Cock, — Operating 
.Stove  Registers, 
.Stoves,  , 


C.  W.  Kimball, 
E.  G.  Allen, 
Wm.  Rice,  • 
S.  N.  Carvalho, 
G.  A.  Stone,  • 
M.  C ridge, 

B.  Treuller,      • 
John  Wright, 
J.  8.  Colvin,     • 
W.  Lloyd. 
A.  F.  Johnson, 
G.  J,  Wardwell, 

D.  N.  Dunzack, 
W.  Kace, 
P.B.Fay, 


Hoboken,  N.  J. 

Springfield,       Mass. 

Boston,  " 

Philadelphia,    Penna. 

Baltimore,  Md. 

Roxbury,  Mass. 

Pittsburgh,        Penna. 

Dale, 

Sheffield, 

Pittsburgh, 

City  of 

Boston, 

Barnston, 

Salem, 

Seneca  Falls,    N.  Y. 

City  of  •« 


17 
17 
34 
17 

9 

3 

3 
10 

3 
10 
24 
17 
24 
31 
17 

3 

3 
24 
31 
24 
31 
10 
17 
24 
17 

3 
24 
10 
10 

3 
31 

3 
24 
31 
10 

3 
10 
10 
17 

3 
31 

3 

3 
31 
17 
17 
24 
17 
17 
34 
3 
31 
3 
31 
3 
3 
34 
24 


Eng. 

PeoDS. 

N.Y. 

Mass. 

Canada,  lO 

Mass.  31 
10 
10 
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Stoves, 

Cooking 

Straw  Cutters, 

■•^■^        ■        '  • 

Soger  Juices, — Eraporsting 
^—~  Pans, — Evaporators  for 

Table  Leaf  Support,  • 

Tanning, 

—  Skins  and  Hides, 

Telegraph  Cables, — Laying 
Telegraphs. — Electric  • 

Tenons, — Cutting  Round 
Thermometers, — Airdb  Mercurial 
Thills  of  Vehicles,— Attaching 

Thread, — Spooling  • 

TiDware,-^Manufactare  of 
Trap  for  Animals,     . 


-RaU, 


Steam 


Tunnels, — Tubular  Submarine 


J.  Van  Wormer,     • 
E.  J.  Cridge,    • 
N.  Homes,  • 

J.  W.  McGaffej, 
E.  Duchamp,  • 

J.  Larkin,         • 

Sylvan  us  Walker, 

R.  B.  Thompson, 

W.  D.  Bunting,      . 

W.  H.  Horstman, 

George  Doyle,         • 

L.  A.  Dole, 

J  B  Currier  &  A  J  Simpson 

A.  Odell, 

A.  J.  Ritter, 

C.  M.  Spencer,       • 

A.J.  01m«ted, 

R.  P.  Buttles, 

J.  P.  WiUon, 

Andrew  Hunter,    • 

Allen  Lapham, 

Arthur  Folsum, 


N.Y. 


Valves^ — Balanced  Slide      .  John  Sloan, 

Yapor  for  Medical  Purposes,  J.  Gardette  dc  Ht  Ranee, 

Vegetable  Cutter,      .  F.  Schulte, 

.  J.  W.  Stickler, 

Ventilating  Sinks,Water  CloseU,  W.  G.  Mackey, 

VentiUtion  of  Bulk  Windows,  S.  R.  Mason, 

Ventilators,  -^— — —  O.  Colhoun,  • 


Washing  Machine, 


J.  S.  Gray, 

A.  &,  D.  Schultz, 

James  M.  Kern, 


Watch  key  &  calender  combined,  H.  C  Foote, 


Watches, 
Water  Closet, 


Seat  for 


N.  P.  Stratton, 
J.  Edelman, 
John  Keane, 
K.  Spencer, 
J.  E.  Boyle, 


— ^—  Closets, — Valves  for 

from  WeUs,— Delivering  J.  W.  Wheeler, 

.  Gauge,  .  R.  and  G.  E.  Tower, 

■  Raising  .  Leonard  Gillctt,      • 

.~-^_^—  .  H.  B.  Barber, 

Wheel,         .  V.  M.  Baker, 

—  Ofties,  •  A.  Morehouse, 

■  Wheels,        •  H.  H.  Richardson, 
Wax, — ^Substitutes  for         •  Campbell  Morfit, 
Weighing  Apparatus,  E  B  Furlong  6l  T  Leavitt, 
Wfaiffle-trees,— clevis  for  attacb'gL.  S.  Taylor, 
Window  Sashes,— Rollers  for  .  C.  F.  Brown, 

■        Sash  Supporters,  S.  Cooper, 

Wind-mills,  .  E.  F.  Edwards, 

-Woo!,— Burring  .  E.  J.  McCarthy, 

tVrench,  .  J.  £.  Neill,      . 

Tarn,— Mannfactare  of        •  F  Vouillon  dc  F  Tavernier  Paris, 

■XTIH8I01IS. 

Hat  Bodies, — ^Making  .  Wm.  Wsket,  •      Meriden,  Conn.     S4 

Mattresses,  •  W.  H.  Robertson,  New  London,       ••  3 
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M 
M 


M 


Albany, 

Troy, 

Laona, 

Buffalo,  « 

8t.MartinsviUe,La. 

Thibodeux, 

Boston, 

Galesbarg, 

Cleveland, 

Brooklyn, 

Ottawa, 

Salem, 

Lowell, 

City  of 

Rabway, 

Manchester, 

Binghampton, 

Mansfield, 

Frankfort, 

Heresford, 

Brooklyn, 

Boston, 


34 

24 
3 
31 
31 
17 

31 
10 
31 
3 
31 
10 
31 

ir 

24 

Conn.  31 

N.  Y.  17 

Pcnna.  4 

N.  Y.  81 

Va.  24 

N.  Y.  24 

Mass.  3 


Mass. 

111. 

Ohio, 

N.Y. 

111. 

Ohio, 

Mass. 

N.Y. 

N.J. 


Pittsburgh,        Penna.  31 

New  Orleans,   La.  3 

Philadelphia,    Penna.  3 

Orange,             N.  J.  3 

City  of              N.  Y.  10 

Philadelphia,    Penna.  24 


M 


31 


Hartford, 

Conn. 

3 

Reading, 

Penna. 

10 

Morgaotown, 

Va. 

31 

Fredericktown,  Ohio, 

10 

Waltham, 

Mass. 

3 

Philadelphia, 

Penna. 

24 

City  of 

N.Y. 

31 

Minneapolis, 

Min. 

17 

Brooklyn, 

N.Y. 

.3 

Cleveland, 

Ohio, 

17 

Astabula, 

M 

24 

N.  Colebrook, 

Conn. 

17 

Scott, 

N.Y. 

31 

Elkland, 

Penna. 

17 

Farmer, 

N.Y. 

3 

Barre, 

VU 

24 

City  of 

N.Y. 

3 

Charlestown, 

Mass. 

10 

Lamville, 

111. 

24 

Bridgeport, 

Conn. 

17 

Windsor, 

<t 

3 

Le  Roy, 

III. 

24 

City  of 

N.Y. 

10 

«« 

M 

24 

Paris, 

"  Franee, 

31 
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American  Patents. 


A.  G.  Brush, 
8.  Richardflon, 


C  L  Crowell  dc  R  Smith,    Peori, 


«< 


(« 


ADDITIONAL  INPROVKMENTS. 

C  hurns, — Operating 
Water  Wheel, 

BI-I8BCXB. 

Bands,— Wrought  Iron        • 

Contracting  Metal 

Bed  Bottoms,  .  Tyler  Howe, 

Hair  Brush  Handles, — FinishingT.  Mitchell, 
GraindcGrass  HarTesters,(7  pat's^Cyras  W healer,  Jr., 

f2    "    )Jesse  Urmy, 

Pictures, — Exhibit'g  StereoscopicA.  Beckers, 
Roofs, — 3heet  Metal  .        Lucian  Fay,  • 

Washing  Machine,  W.  H.  Tambling, 

Wrench, — Screw  .        Amy  Goes, 


Great  Bend,      Penna.  10 
Jericho,  Vermt   17 


«< 


CambridgepOfft 
Lanaiogburgt 
Poplar  Ridge, 
Wilmington, 
City  of 
Cincinnati, 
Berlin, 
Worcester, 


ni. 

u 

Mass. 

N.Y. 

« 

Del. 

N.Y. 

Ohio, 

Wis. 

Mass. 


DKBIONS. 

Bedsteads, 

Carpet  Patterns,  (3  cases,) 
Combs, — Back  . 

Fire  Dogs,        • 


P.  C.  Cambridge,  Jr., 
H.  G.  Thompson, 
Abel  Gray,  • 

T.  W.  Lillagore, 


Enfield,  N.  H. 

City  of  N.  Y. 

WappingersFalls  ^ 
Philadelphia,    Penna. 


«i 


tt 


M 


Floor  Oil  Cloth, 

Pumps, 

Stoves, 

— — ^  Doors  of  Cooking 


Side  Plates  of 


James  Bogle,  • 

Birdsell  Hally, 
8.  W.  Gibbs, 
N.  S.  Vedder, 

&  A  Murray 


M 


Newton, 
Lockport, 
Albany, 
Troy, 

M 


Box 


« 

M 


Trade  Marks, 


James  Meyer,  Jr., 
N.  Ezekiel, 


dc  E.  Ripley, 


« 


City  of 
Richmond, 


Mass, 
N.Y. 

M 
M 


Va. 


M 
24 
17 
17 
3 
3 
31 

17 
3 


24 
S4 

24 

10 

24 

31 

24 

10 

3 

3 

3 

3 

3 

24 


Acoustics, 
Amalgamators, 
Axes,-»Manufacture  of 

Bagasae  Furnaces,  , 

Barrel  Head, — Submerging 
Bedstead, — Folding 


Invalid     . 
Wardrobe 


Beds,  Sofas,  dtc, — Springs  for 

Bee-hives, 

Bell  Pull, 

Bellows,  • 


FiBRUART,  1860. 

D.  D.  Stelle, 
George  W.  Carter, 
J.  Lippincott, 

Charles  Neames, 

N.  B.  Cleveland, 

D.  Bach  and  R.  Krenkel,    City  of 

S.  Gillespie,  • 

Wm.  C.  Luts, 

Wm.  Swift, 

Wm.  Berg,  • 

John  H.  Crane, 

A.  W.  Geahart,      . 

C.  J.  Bradbury, 

J.  B.  Sl  J.  A.  Maxwell, 

T.J.Mayall, 


N.  Brunswick,  N.  J. 
San  Francisco,  Cal. 
Pittsburgh,        Penna. 

New  Orleans,    La. 
Waupun,  Wis. 

N.  Y. 


•< 


JacoVs  Charch,ya. 
Brooklyn,  N.  Y. 

City  of  " 

Charlestown,    Mass. 


Beallsvilley 

Boston, 

Allegheny, 

Boston, 

AtlanU, 


Belting, — Machine, 

Billiard  Cues, — ^Attach'g  Leather,Wm.  L.  Aldrich, 

Blind  Operators,       .  L.  N.  Fay  dt  W.  Mason,   Warren, 

— — •^■^—  .  Jasper  Johnson,     •  Geneseo, 

Boot  Vamps. — Cutting  E.  L.  Vertrees, 

Boots  and  Shoea, — cutting  Soles  W.  G.  Greeley, 

Boring  or  Mortising  Machines,  J.  M.  Kendell, 

Boring  Wells,  .  Joseph  M.  Butler, 

Bottles,— Forming  Necks,  Ac,  R.  McLardy, 

Bracelet  Fastenings,  .  J.  Bissinger, 

Braiding  Machines,  •  Edward  B.  Day, 

Brakes  for  Railroads,  •  C.  R.  Davidson, 

Brakes, — Self-acting  Wm.  A.  Gibson, 

Bread  Slicer,  •  James  Stilley, 

■■■  ■  ■        ■  '  •  H.  F.  Bond, 

Brick  Presses,  .  J.  S.  Elliott, 


Ohio, 

Mass. 

Penna. 

Mass. 

Ga. 

Mass. 

N.Y. 
Howe*sVaUey,  Ky. 
Hingham,         Mass. 
S.  Hardwick,    Vt. 


Oxford, 
PitUbnrgh, 
City  of 
Boston, 
BrooUyn* 
City  of 
Cincinnati, 
Waltham, 
W.  Needhtm, 


Miss. 

Penna. 

N.Y. 

Mass. 

N.Y. 

u 

Ohio, 
Mass. 

M 


14 

7 

21 

14 

21 

2S 

28 

2S 

14 

28 

7 

14 

28 

7 

7 

14 

14 

28 

14 

14 

1# 

28 

28 

28 

7 

7 

7 

28 

21 

14 
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Calender,— ConDting  House 
Cane  Joioe, — Defecating  • 
CaoQtchooc  Compoaition, 

Ac, — Working 

Carriage  ThilU, — Attaching 

—^ ^—  Attachment 

.— ■ Securing 


Topa, 

M Wbeela, — Boiet  of 

Cartridge  Casas,— Percaaaioa 
Carts,— Weighing 
Chair  and  Crib, — Combined 
Churns,  • 


Cleaning  Tumblers,  Ac, 
Clothes  Dryer,  • 

Coal,--Breaking 


CarU, 

Oil.— DiatiUing 

Coffee  Mills, 
Coin  Detector. 
Cooking  Utensils,     . 
Com  Bhellers, 
Cotton  Gins, 
Cotton  Seed  Planter, 


Coltivator  Teeth, 
Cultivators, 


Dish  Cloth  Holder,  . 
Drains, — Underground 
Drawers, — F  umitnre 
Drill,     . 
Chuck,     . 

Engraver's  Vise^        • 
Egg-Be  ater,      •  • 

— ^Cup,— 49pring  * 
ETaporating  Saline  Liqaors, 

Fan  Blowers,    •  • 

Fences,  • 

Fertilizers,        •  • 

File  for  Papers  and  Letters, 

Files,--8harpening 

Fire  Alarm,  • 

— ^-Arms, — Projectiles  for 

Escape,      .  • 

Fishing  Reels, 

Folding  Paper  for  Bookbinders, 
Fomaeea  for  Plating  Iron,  • 
,  Gratee  for 

Gag  Runner, 

Gas  Lights,— Extinguishing 
—Retorts,     •  • 

Gates, — Opening  and  Closing 
Glue, — Manufacture  of       • 


John  Bryner,  . 

D.  F.  Boyd, 

A.  Willman,  • 

Thomas  SauU,        • 

C.B.Wood, 

H.  £.  Clinton, 

C.  B.  Wood,    . 

J.  M.  Freeman,      . 

"Wm.  Sheep, 

Ethan  Allen, 

0.  M.  Barth, 

S.  Ray  A  M.  R.  Shelters, 
Edwin  Ward, 
Abner  Willson,  • 

£.  B.  Clement, 

A.  W.  Cunningham,    • 
T.  8.  Harris, 

R.  Merrill,        •  • 

1.  P.  Lykens,  . 
George  £.  Hoyt,  •  . 
R.  Heckscher,         • 

F.  W.  Willard, 
J.  and  E.  Parker,    • 
H.  MaranWlle, 

B.  W.  Dunklee,     • 

5.  W.  Rychman,         . 
W.  W.  Howell,     . 
Ij«  Acree,  •  • 
Abner  Carey,          • 

6.  C.  Aiken,  • 
Abner  Carey, 
JO  Harris  dbWFSlewder 
T.  Murphy, 
Joseph  Vowles, 

W.  J.  Johnson,       • 
A.  Watson,  . 

fi.  R.  Taylor, 

G.  C.  Taft, 
Jacob  Fox,  • 

•A*  H«  IVood,  « 

James  M.  Jay,        . 
Henrietta  6.  Batty      . 
Charles  Pope, 

J.  B.  Charles,  • 

S.  Denton,  • 

A.  RoUand,  . 
J.  B.  McEnally,     • 
W.  B.  Gillett, 
W.  D*  Grimshaw, 

B.  Swain,  • 
G.  Heydrick,  • 
Mt  S.  Palmer, 
G*  K*  Snow,  . 
Charles  Wray, 
T.  E.  Parchase, 


Peoria, 

Mansfield, 

City  of 

Seymour, 

City  of 

Woodbridge, 

City  of 

Belleville, 

Catherine, 

Worcester, 

Philadelphia, 

Alliance, 

City  of 

Colden, 

Barnett, 

W.  Middleton, 

Boston, 

Elmyra, 

Pottsville, 

Brooklyn, 

City  of 


III.  28 

Ohio,  7 

N.y.  21 

Conn.  14 

N.Y.  7 
Conn. 
N.Y. 


« 
(I 


•« 


Meriden, 

Clinton, 

Boston, 

Pontiac, 

Columbus, 

Taliaferro, 

Rome, 

Nashua, 

Rome, 

Ottawa, 

Cincinnati, 

New  Hudson, 

Newton  comer,Mass. 
Jiondon,  Ohio, 

Rozbury,  Mass. 

Worcester,  " 

Philadelphia,    Penna. 


14 

7 

14 

28 

Mass.  14 
Penna.  14 
Ohio,  7 
N.  Y.   14 

Vt.  21 

Penna.  28 

Mass.  28 

N.Y.  21 

Penna.  14 

N.  Y.  21 

28 
7 
14 
14 
7 
28 
14 
14 
14 
14 
14 
14 
14 


M 

Conn. 

Ohio, 

Mass. 

Mich. 

Miss. 

Ga. 

u 

N.H. 

Ga. 

III. 

Ohio, 

Mich. 


Boston, 
Canton, 
Springfield, 
Syracuse, 

Ashland, 

Pen  Yan, 

Toulouse, 

Clearfield, 

Auburn, 

Newark, 


Mass. 
Ohio, 
Mass. 
N.Y. 

Ohio. 

N.Y. 

France, 

Penna. 

N.Y. 

N.J. 


Washington,    D.  C. 
Philadelphia,     Penna. 
New  Bedford,  Mass. 
Watartown,         *< 
SanFrancisco  co.Cal. 
Danville,  Penna* 


W.  Robotham,        •  Newark, 

H.  K.  Symmes,  .      Newton, 

J.  Davis  and  8.  Chaddock,  Boston, 
John  H.  Nevins,     .  Ogdensburg, 

L.  Beid  and  J.  Rogers,        City  of 


N.J. 

Mass. 
«( 

N.Y. 


21 
28 
21 
28 
7 

21 

7 
14 
14 

14 
21 

7 
28 

7 
28 
21 
14 
28 
14 
21 
14 

14 
14 
14 
28 
28 
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American  Patents, 


Gold  Separators, 
Grain  Mills,      • 
■  Separators, 

Gridirons, 
Grinding  Mills, 


Guard  or  Gas  Cocks, 
Gunpowder, — Applic*n 


R.  H.  Dunning, 
J.  W.  Wheeler, 
B.  F.  Trimmer, 
L.  B.  Corbin, 
E.  Webster, 
Jool  Bryant, 
O.  W.Stanford, 
A.  W.  Sweet, 
John  W.  Lyon, 
toProjec'sE.  O.  C.  Ord, 


Harne8sBreeching&BreastPlates,E.  Brickett, 


Harrows, 
Harvesters, 


Head  Rest,  • 

Hinges, 

Horse  Powers, 

Hot-Air  Engine, 

Hubs, — Metallic  Carriage 

Hydraulic  Engine,     . 


N.  A.  Patterson, 
8.  and  J.  H.  Buser 
P.  Flickinger, 
Edmond  Peck, 
C.  B.  Witbington, 
W.  A.  Vertrees, 
J.  W.  Lockwood, 
James  Jones, 
Worden  P.  Penn, 
N   S.  Dodge, 
8.  Wilcox,  Jr,, 
H.  Board  man, 
J.  F.  Burgin  and  A 


Indicator, — Street  Registering      Adolph  H.  Rau, 
Inkstands,         .  .         Max  Braun, 

Iron, — Bars  of  Castor  Wrought  C.  McCammon, 


N.  San  Joan, 

Cleveland, 

Rochester, 

Dryden, 

Hartford, 

Brooklyn, 

Cincinnati, 


Cal. 

Ohio. 
N.Y. 


(C 


Conn. 

N.Y. 

Ohio, 


M 


<» 


Brooklyn, 
United  SUtea 

•  Minot, 

Kingston, 
.       Warner, 
Hanover, 

•  San  Jose, 
Rock, 

Winchester, 
City  of 
Rochester, 
Belleville, 
Indianapolis, 
Westerly, 
Lancaster, 

Koch,  Wiiliamsport, 


N.y. 

Army, 

Maine, 

Tenn. 

111. 

Penna. 

Cal. 

Wis. 

Mo. 

N.Y. 

M 
111. 

Ind. 

R.  I. 

Penna. 
«« 


Knitting  Machines, 
Lamps,  • 


C.  J.  Appleton, 


-,  Burners  for  Vapor  . 
-,  Generating  Vapor  in 
-,  Vapor  • 


Lanterns, 


Carrier,     . 

Last  Holders,    . 
Lathes,~Feed  Nuts  for 

for  Irregular  Forms, 

Leather, — Finishing 

— — —  Polishing 

•^-— —  Trimming,  dec.   • 

Life  Preservers, 

Locks,  •    .  • 


Philadelphia,    Penna. 
.      Brooklyn,         N.  Y. 
Albany,  <* 

• '    Philadelphia,    Penna. 

8.  Guthrie,  •  New  Orleans,  La. 

C.  Von  Bonhorst,        •      Hancock,  Md. 

H  W  Dopp  &  W  K  Me»d,Baffalo,  N.  Y. 

Wm.S.  Mead,        .  "  « 

L.  T.  Conover,  •      Philadelphia,    Penna. 

H.  Johnson,  •  Washington,    D.  C. 

T.  B.  DeForest,  .      City  of  N.  Y. 

John  B.  Jones,        •  Williamsborg,      ** 

8  J  Shaw  &H  J  Batcheldor,MarIboroagh,   Mass. 
A.  G.  Mach,  •  Rochester,         N.  Y. 

W.  A.  Patrick,  .  .    Ludlow,  Vu 

D  Werst  dc  A  PttderbaQgh,WaluTown'p,  Ind. 


W.  P.  Martin, 
George  S.  Adler, 
W.  H.  Rounds,      • 
Norman  Piatt, 
G.  and  G.  F.  Elliott, 
Henry  Isham, 
E.  Parker, 


Bolts  for  Door  • 

on  Hoops, — Cutting,  dec. A.  H.  Crozier, 

Permutation,  •        W.  A.  Carpenter, 


Looms,  • 

Malt  Kilns,— Floors  of 
Meat  Chopper, 
Metal.— Bending  Sheet 
^ — Joining  Plates  of 

Mills, 

Moulding  Machines, 
Mortis'ng  Machine, 
Moth  Traps, 


T.  Lovelidge, 
J.  J.  Kendell, 

T.  8.  Smith, 
H.  D.  Musselman, 
O.  W.  Stow, 
Enoch  Jacobs, 
G.  D.  Jones, 
E.  M<  Smith, 
W.  Nansrel. 
Joseph  M.  Heard, 


Salem,  Mass. 

Philadelphia,  Penna. 

Campello,  Mass. 

Jackson,  Miss. 

Manchester,  Conn. 
New  Britain,       « 
West  Meriden,    « 

Oswego,  N.  y. 

Elgin,  m. 

Philadelphia,  Penna.   U 

Corinth,  Miss.      28 


7 
21 
14 
28 
14 
14 
14 
21 
21 
14 

14 
14 
14 
14 
14 
21 
28 
7 
7 
21 
28 
14 
14 
H 

7 

21 
14 

14 

14 
21 
21 
7 
28 
28 
14 
28 
28 
21 
14 
14 
28 
7 
7 
7 
21 
28 
7 
21 
21 


CinciDnati, 

Lancaster, 

Plantoville, 

Cincinnati, 

City  of 

Indianapolis, 

Philadelphia, 

Aberdeen, 


Ohio, 

Penna. 

Conn. 

Ohio, 

N.Y. 

Ind. 

Penna. 

Miss. 


21 
28 

28 
21 
21 
21 
14 
7 
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Motion,— Changing 


W.  H.  Lazelle, 
C.  B.  Parsons, 
Fisk  Rassell, 


City  of 
Barr  Oak, 
Mowing  Machine  Cotters,    •        Fisk  Rassell,  .  Manchester, 

-^-^—  and  Reaping  Machines,  John  Butter,  •      Buffalo, 

Musical  Instruments,  .         U  C  Hill  dtH  J  Newton,  Jersey  City, 

Mosquito  Bar,  .  T.  8.  Scoville,        •  City  of 

— ^— '— —  Nets&WindowShades,  R.  B.  Burchell,  .      Brooklyn, 


Nail  Machine, — Cut 
Plate  Feeder,    . 

Oyster  Dredge,  • 

Paddle  Wheel, 

Paint, — Composition,  for      • 

Cans, 

Painting  Bottoms  of  ye88eU,dte.,  J.  G.  Fuller, 


Joseph  Berry,         •  City  of 

J.  Hoard  and  T.  A.  Searle,  Providence, 


Wm«  L.  Force, 

Henry  B.  Fay, 
£.  P.  Emerson, 
G.  M.  Bltgh, 


Paper  Rag  Engines, 
Pegging  Machine,    . 
Pen  and  Pencil  Case, 

Handle, 

Rack,  Cleaner,  dec,       • 
Photographs, — Toning 
Photographic  Cameras,         • 

Plate  Shield, 

Photographing  Bank  Notes, 
Piano- fortes, — Grand  « 

T Keys, 

Plougns,  .  • 


Mould  Boards  for 
Mole 


Joseph  Storm, 
£.  Townsend, 
J.  Richardson, 
W.  A.  Morse, 
H.  R.  Haskell, 
J.  C.  Rutherford, 
A.  Semmendinger, 
W.  Campbell, 
L.  Eidlitz,  • 

F.  C.  Lighte, 
H.  W.  Hendsley, 
R.  H.  Brooks, 
£.  B.  Clark, 
8. 0.  Vaughn, 
W.  H.  Johnson^ 
W.  W.  Skinner, 
E.  and  W.  Parish, 
8.  Adams, 


Keyport, 

City  of 
Blairsville, 
City  of 
Brooklyn, 
Woonsocket, 
Boston, 
City  of 
Boston, 
Marshall, 
Derby  Line, 
City  of 
Jersey  City, 

City  of 

•I 

New  Haven, 

Greenville, 

Tallahassee, 

De  Kalb, 

Richmond, 

Davenport, 

Galesburg, 

Toulon, 


Steam 


Policeman's  Club, 

Post  Office  Stamp, 

Press, — Laundry  and  Tailors' 

Presses, 

Price  Indicator, 

Printing  Presses,      . 

Propellers,— Marine  • 

Pomps, 


City  of 


6  L  Griffin  db  J  H  Carper,  Dallas  City, 

G.  W.  Ramsey, 

John  L.  Rowe, 

James  Spear, 

G.  W.  Jennings, 

£.  C.  Belts, 

Phineas  Topham, 

F.  L.  Baily, 

Jos.  Reynolds, 

A.  Reichard, 

Birdsill  Holly, 

8.  G.  Randall, 


X.Y. 

Mich. 

N.H. 

N.Y. 

N.J. 

N.Y. 

M 

N.Y. 
R.L 

N.J. 

N.Y. 

Penna. 

N.Y. 

u 

R.L 

Mass. 

N.Y. 

Mass. 

Mich. 

Vt 

N.Y. 

N.J. 

N.Y. 

Ky. 
Ga. 

Fla. 

in. 

Ark. 

Iowa, 
III. 

«4 
M 

N.Y. 


Railroad  Car  Wheels, 
Railroad  Cars,— Couches  for 
^-^— — —  Passenger 
— — — ^  Ventilation 


W.  W.  SpafTord, 
Edward  C.  Knight, 
Thomas  Castor, 
£.  B.  Forbush, 


Philadelphia,  Penna. 

Boston,  Mass. 

Huntsville,  Ala. 

Newark,  N.  J. 

Boston,  Mass. 

Providence,  R.  L 

Washington,  Mo. 

Lock  port,  N.  Y. 

Worcester,  Mass. 

Petersborougb,  N.H. 

Philadelphia,  Penna. 


413 

7 
28 
14 

7 
28 
21 
U 

14 
28 

21 

7 
23 
28 
28 
14 

7 
28 

7 
28 

7 
21 
28 
14 
21 

7 
14 
14 
28 
14 

7 
21 
28 
28 
21 
28 
14 
14 
21 

7 
21 
14 

7 
14 
28 


t( 


«( 


Buffiilo, 


N.Y. 


Gates, 

Switches, 


Running  Gear    J.  Grice  and  R.  H.  Long,  Philadelphia,     Penna. 


Rat  Traps, 

Raxor  Strops,  • 

Reading  Card,  • 

Refrigerator, 

Rice, — HnUing  and  Finishing 

Rivet  and  Bolt  Machine, 

Rollers, — Screw  Thread  an 

Rodders, — ^Uangiof  • 


R.  W.  Jenks,  Jr., 
8.  H.  Hodges,        • 
H.  A.  Ridley, 
T.  J.  May  all, 
H.  F.  Bond, 
Jones  Yerkes, 
R«  Anderson, 
A.  Reese,  • 

W.  H.  Howsrd, 
MarstOQ  A  Billings^ 


Providence,  R.  I. 

Rutland,  Vt. 

SommerviUe,  Tenn.. 

Rozbory,  Mass. 

Waltham,  «« 

Philadelphia,  Penna. 

Brooklyn,  N.Y. 

Pittsburgh.  Penna. 

Philadelphia,  «« 

Providence,  R.  L 
35# 


14 

28 

21 

21 

21 

7 

7 

7 

28 

28 

21 

21 

31 

14 

r 
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Sacharine  Juices, 


^— — «—  Defecating,  Ac.  Joseph  C.  Tucker, 
Sail  Cringles, — Attachment  for    A.  M.  Southwortb, 
Sails, — Reefing  •  A.  L.  Simpson, 

Sausage  Filler,  .         Atkins  6l  Hitchcock, 

Saw  Blades, — Buck  A.  Pruyn,  • 

—^Handles, — Fastening    •         J.  Neimever, 

Logs, — Rossing  E.H.Stearns,        • 

Saws, — Grinding  and  Polishing  G.  W.  Hubbard, 

Sawing, — Cross-cut  • 

Secretary  Table, 

Seed  Drills,       •  • 

Planters,  • 

Hand 

Seeding  Machines,    • 


8.  H.  Oilman,  •      New  Orloani,    La. 

D  B  Neal  &  H  C  Emery,  Mt.  Gilead«         Ohio, 


Sewing, — Making  Plaits  in 
r  Machine, 


Shingle  Machine, 


Gages  for 


A.  D.  HofTman, 
Frank  J.  Henkel, 
Jonathan  Smith, 
John  S.  Huggins, 
F.  Van  Doren, 
Aaron  King, 
George  Copeland, 
A.  R.  Root, 
F.  A.  Allen, 
J.  M.  Smith, 
John  Thomson, 
George  Juengst, 
J.  A.  Davis, 
J.  E.  A.Gibbs, 
H.  W.  Dopp, 
James  Rowe, 

C.  D.  Wheeler, 
S.  Ruthenburg, 

D.  Nicholson, 


City  of  N.Y. 

Dorchester,  Mass. 

Derharo,  N.  H. 

PiantsTille,  Conn. 

Albany,  N.  Y. 

Hamilton,  Ohio, 

Cincinnati,  ** 

Pittsburgh,  Penna. 

Belleville,  Mich. 

City  of  N.Y. 

Tiffin,  Ohio, 

Timmonsvllle,  S.  G. 


Adrian, 

Westbrooky 

Gray, 

Canton, 

PortsmoDtb, 

Bomers, 

Worcester, 

City  of 


Mich. 
Me. 

M 

Mo. 

K.H. 

N.Y. 

Mass. 

N.Y. 


«t 


Mill  Point, 
Buffalo, 
Cincinnati, 
City  of 
Indianapolis, 
Lock  port. 


Va. 
N.Y. 

Ohio, 
N.Y. 
Indiana, 


21 

SI 

%8 

SI 

28 

21 

21 

28 

7 

21 

7 

)4 

14 

28 

14 

14 

28 

28 

7 

7 

7 

14 

21 

21 

28 

21 

14 

7 


Ships, — Construction  of 
Shoe  and  Bng  Holder, 
8hutters,~MeUiUc 
Skates,  • 


J.  H.  and  A.  E.  Redstone,  Indianapolis, 
R.  F.  Lopcr,  ~ 

J.  Aliender, 
J.  Hodgson, 


N.Y.      14 

Indiana,  28 


Heel  Screws  for 
Manufacture  of 
Spring  • 


Sleds,— PorUble 
Smut  Mills,      • 
Sofa  Bedstead, 
Soldering  Irons, 
Sole  Cutting  Machines, 


Charles  A.  Ruff, 
J.  R.  Henshaw, 
Jeremiah  Heath,    < 
Enos  B.  Phillips, 
Daniel  Lovejoy, 
John  8.  Mitchell, 
Joseph  Lamb, 
A.  Wuize,        . 
J.  F.  C.  Peikhardt, 
A.  Burbank, 
G.  W.  Parrotfc, 
C.  Metheny, 


Philadelphia,  Penna.  28 
New  London,  Conn.  7 
Indianapolis,     Indiana,   7 


Spinning  Wheels, — ^Hand 

Springs, — Adjustable  Carriage,  Ira  Carter, 

Starch, — Manufacture  of      •  Charles  8.  Irwin, 

Staves, — Dressing    .  W.  H.  Sloan, 


7 
14 
21 
14 
14 
21 
14 
14 
Si 
14 
28 
Greensburgh,  Indiana,  7 
Charaploin,  N.  Y.  7 
Madison,  Indiana,  14 


Boston, 

Mass. 

Middletown, 

Conn. 

Providence, 

R.L 

Cambridgeport  Maas. 

I«owell, 

•• 

South  Boston, 

<( 

City  of 

N.Y. 

St.  Louis, 

Mo. 

City  of 

N.Y. 

Brooklyn, 

u 

Lynn, 

Mass. 

Buffalo, 


N.  Y.      14 


Steam  Boilers, — Feed  Water  for  Codling,  Jr.  dc  MeCunnifi^  Fairbanks,         Iowa.      S8 


Safety  casing  forS.  Solltday, 
-Engines, — Air  Trap  for    Thomas  Sault, 
Governor  valves W.  G.  Grutchfield, 


Sumneytown,    Penna. 


-Rotary 


-Trap, 


fitaerijig  Apparatus, 

Stop  Coek«, 
Stoves, 

■  ■  Cooking 


R.  F.  B  rower, 
Josephus  Parsons, 
Frank  Douglass, 
Daniel  Jonea, 
J.  T.  Chabot, 
Thomas  Daniels, 
J.  W.  Golemantf 
S.  S.  Curtis, 
C.  O.  Green, 


Seymour, 
Dayton, 
City  of 
Carthago, 
Norwich, 

Boston, 
Buffalo, 
Toledo, 
Medway, 


Conn. 
Ohio, 
N.Y. 
Ohio, 
Gono* 
Mass. 
N.Y. 
Ohio, 
Mass. 


Mad  Raogos, — Cooking    R.  D.  OrsBger^ 


CrotonConieta,!^.  Y. 
Troy,  « 

Albany,  ** 


28 
28 
26 
14 
14 
7 
21 
28 
14 
14 
21 
81 
T 
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8inw  CuUera, 

D.  J.  Powers,          • 

Madison, 

Wis. 

14 

8tads, — Safety 

L.  DeMasore,                • 

City  of 

N.  Y. 

14 

Sugar  Cotter, 

CKin«terd&WRo8ebncIi 

M 

14 

^Juices,                        • 

John  M  Jones, 

New  Orleans, 

La. 

21 

Sarreying  Compaaa, 

G.  W.  Dickenson, 

Breckenridge, 

Va. 

21 

Tanning, 

P.  Daniels,              • 

Le  Roy, 

N.Y. 

7 

W.  R.  Webster, 

Gowanda, 

If 

21 

0.  L.  Robinson, 
H.  B.  Brown, 

Waukesha, 
Huntington, 

Wis. 

N.Y. 

21 
21 

Teaching  Orthography,  dec, 

Tent  Frame,    . 

J.  G.  Dodge,            • 

8l  Louis, 

Mo. 

26 

ThemK»tat, 

H.  A.  Seymour, 

Bristol, 

Conn. 

28 

Threa4 — Cutting  and  Polling 

T.  HuHivan, 

City  of 

N.Y. 

21 

Time  Table  for  Railroads,  dec, 

G.  M.  Plumb, 

North  Orange 

,N.J. 

14 

Tire, — Bending                      • 

Mosher,  Harris  &  Mosher,Green, 

N.Y. 

14 

Traps  for  Animals, 

y.  0.  and  J.  R.  Spencer, 

Mansfield, 

Penna. 

7 

William  Tinsley,   . 

City  of 

N.Y. 

7 

Tufted  Work, 

£mil  Kellerman, 

'  Moosop, 

Conn. 

14 

Tuyere,             .                    • 

G.  H.  Thompson, 

Orange, 

Mass. 

7 

Twine  Holder,           • 

T.  W.  Brown, 

Boston, 

M 

14 

Umbrella  Stands, — ^Locks  for 

Alfred  M.  Foote,    . 

City  of 

N.Y. 

7 

Valve  for  Delivery  of  Liquids, 

W  S  Mead  Sl  H  WDopp,  Buffalo, 

N.Y. 

21 

Valves.— Slide 

Noah  Sutton, 

City  of 

f( 

14 

Vapor  for  Illummation, 

W.  H.  Lanback,    . 

Philadelphia, 

Penna. 

14 

Veneers, — Cutting 

Peter  Weiler, 

City  of 

N.Y. 

28 

Ventilating  Apparatus, 

G.  B.  Clark, 

Leonardsville, 

If 

21 

Vessels, — Construction  of    • 

Thomas  Bell, 

City  of 

N.Y. 

28 

'Washing  Machines, 

Frazee  Ay  res, 

Rah  way. 

N.J. 

7 

, 

A.  A.  Washburn,        •      St.  Johnsville, 
L  D  Hunt  ABB  Hawse,  Morrisville, 

N.Y. 
Vt. 

21 
28 

Water,— Freeing  Ships'  Hold  fmJ.  W.  Mackenzie, 

San  Francisco 

1,  Cal. 

14 

■              Metres, 

E.  P.  and  J.  N.  Farrar, 

City  of 

N.Y. 

14 

S.  La  Forge, 
g  Thomas  Hanson, 

Cleveland, 
City  of 

Ohio, 
N.Y. 

28 
21 

Wheels, 

P.  H.  Roots, 

Connersville, 

Ind. 

21 

Watches, 

John  Gordon, 

New  London, 

Conn. 

28 

Weights, — Moving  Heavy 

Julien  Qnetil, 

City  of 

N.Y. 

7 

Wind- wheels, — Regulating 

W.  D.  Walker, 

Livonia, 

M 

28 

Window  Sash  Supporters,  . 

David  Bickford,      . 

Westerly, 

R.  L 

7 

^nrreoch,                     • 

A.  C.  Richards,            • 

Newtown, 

Conn. 

7 

Zinc, — Manufacturing  Oxide  of  L  M.  Millbank, 

ADDITIONAL  IMPBOTUaKTS. 


Greenfield  HilI,Conn.      14 


Revolving  Fire  Arms, 
8kate  Fastenings,  • 
Pomp  Packings, 


Josiah  Ells, 
T.  P.  Castcllo, 
Wasburn  Race, 


BI-IS8UK8. 


Faoeets,  •        James  Powell, 

Horse  Power, — Endless  Chain     G.  We»tinghonse, 


Ladies'  Dresses, — Frame  for 
Life  Preservers  to  Vests, 
Mowing  Machine,     • 
Not  Machine,  . 
Nuta, — Making 
Railroad  Cars, — CoopUng 
■Frogs, 


J.  L-  Palmenberg, 
R.  L.  Nelson, 
G.  0.  Dolph, 

Ir.  H  Cole, 

B.  E.  Sampson, 
James  M.  Dick, 


Pittsburgh,        Penna. 
Bufialo,  N.  Y. 

Seneca  Falls,       « 


Cincinnati,  Ohio, 
Schenectady,  N.  Y. 
City  of  « 

Ocala,  Fla. 

West  Andover,Ohio, 

St.  Louis,         Mo* 


Boston, 
Buffalo, 


Reaping  6l  Mowing, (2  patenU,)  J  T  Whitaker&GDRead,Su  Charles, 

-  «<  II  M  « 

.  Machine,  •        Obed  Hossey,        •  Baltioior«, 


Mass. 
N.Y. 
111. 

4( 

Md. 


21 
28 

28 


21 

14 

7 

7 
21 

21 

21 
21 

7 

7 

28 
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Se^-fto^  fo,  fonnbg  }  Wheeler&Wil«,„.  M  Co,  W.Uri.«nr 
8kate8,  •  N.  C.  Sandford,  .       Meriden, 
Steam  Engines,         (6  patents,)  F.  £.  Sickela, 
Slide  Valvea  of    R.  C.  Bristol, 


Conn.     28 


<c 


Time  Keepers,— Regulator  for      R.  S.  IVIershoni 
Water  Wheel,  .         P.  H.  Roots, 

DESIGNS. 

Carpet  Patterns, 


City  of 

Chicago, 
Philadelphia, 


N.Y. 

111. 

Penna. 


(2  patents,) 


Elemer  J.  Ney, 


ConnersvUle,    Ind. 
Lowell, 


(( 


«< 


Isaac  De  Zouche, 
J.  £.  A.  Gibbs, 
L.  W.  Volk, 
W.  H.  Smith, 
N.  S.  Vedder, 
W.  W.  Stevens, 
ParlordcCook,(2  paten ts,)N.  S.  Vedder, 

March,  I860. 


Iron  Railings,    . 
Sewing  Machine,      • 
Statuette, — S.  A.  Douglass, 
Stoves,  .  . 

— ^—  Cooking 


St.  Louis, 

Mill  Point, 

Chicago, 

Newport, 

Troy, 

Lowell, 

Troy, 


Mass. 

<( 

Mo. 

Va. 

111.' 

R.L 

N.Y, 

Mass. 

N.Y. 


Adding  Machines,  • 

Andiron,  • 

Axles, — Arms  of  Carriage 

Ash-Sifters, 

Bedstead,  • 

Bee  Hives, 

Belting, — Elastic      • 


Bench  Clamp, 
Bending  Wood, 
Bone  Black, — Revivifying 
Book  Ruler,  • 

Boot  and  Shoe  Heels, 
—  Crimping  Machines, 


Brakes,^  Carriage 
Brake, — Self-acting  Wagon 
Brick  Molds,  • 

Bridges,— Floating 

-Securing  Chords,  &c.,  Francis  C.  Lowthorp, 


John  Ballou, 
John  B.  Logan, 
A.  J.  Bell, 
Lawrence  F.  Frazee, 

Sylvanus  Walker, 

W.  A.  Flanders,     • 

Dennis  C.  Gately, 

James  &  Sanford  Peatfield.Ipswich, 

George  Cooper,      •  Hartford, 

Artemus  Rogers, 

William  Mitchell, 

Andrew  J.  Moser, 

George  W.  Keene, 

Reuben  Warren, 

Nolen  and  Hinchman, 

Albertus  Larrowe, 

George  W.  Morgan* 

J.  F.  Schuflenecker, 

Thomas  Schofield, 


Cincinnati,       Ohio, 
Blountville,       Tenn. 
Greenupsborg,  Ky. 
N.  Branswick,  N.  J. 


Boston, 

Cleveland, 

Newtown, 


Painesville, 
City  of 


Lynn, 

Jefferson, 

Paulsboro', 

Cohocton, 

Prattsbnrgh, 

Keoknk, 

Grass  Valley,    Cal. 

Trenton,  N.  J. 


Mass. 

Ohio, 

Conn. 

Mass. 

Conn. 

Ohio, 

N.Y. 

u 

Mass. 

Ohio, 
N.J. 
N.Y. 

M 

Iowa, 


Bridle  Reins,  •  William  Orton  WiUiams,  Washington,    D.  C. 

Cables, — Surge  Spring  for  8hip'8,Albert  H.  Wright,       •      Philadelphia,    Penna. 


Cane  Coverers, 
Car  Couplings, 
—  Seats, 


John  Allison, 


J.  Bestwick  Jr.&A  Alden,  Dedham, 


StMartinsville,  La. 


F.L  Palmer, 
'  •  Samuel  McGregor, 

Springs,  •  Walter  J.  F.  Liddell, 

Carriages, — Wheel&DressGoard Walter  R.  Bush, 
Casting, — Blackwashing  Molds   W.  and  D.  Ferguson, 
Chair, — Reclining     •  Sarah  D.  Carman, 

.  .  Seth  D.  Woodbury, 

— — —  Self-adjusting  Marcus  Stevens, 
Churn,  •  David  Newbrough, 

■  •  Jason  W.  Hardie, 

■  •  Daniel  H.  Wis  well, 
■■          •                    •            Pearson  Embree,     • 

■  •  Jamea  Sangster, 

■  •  •  William  Morgan, 
— —  Dasher,         •  Aaron  C.  Vaughn, 
Cider  Mills,  .                   .            E.  H.  Pbilo, 

igar-heading  Socket,  Thomas  Thorp, 


Mass. 

Tenn. 
Ind. 
Penna. 
N.Y. 
N.Y. 

Mass. 

Mich. 


Knozville, 

Logansport, 

Erie, 

Albany, 

City  of 

Middletown, 

Lynn, 

Detroit, 

Clarksbuigh,    Ind. 

City  of  N.  Y. 

Bufialo,  « 

West  Cheater,  Penna. 

Buffalo,  N.  Y. 

Middlebfook,    Va. 

Johnstown,      Penna. 

Half  Moon,      N.  Y. 

City  of  •• 


7 

21 

7 

7 

28 

U 
28 
81 
28 
14 
21 
21 
14 
14 


13 
27 
20 

13 

SO 
6 
13 
13 
SO 
20 
13 
13 
6 

20 
20 
27 
20 
27 
20 
13 
13 

13 
6 
20 
13 
27 
6 
13 
13 
20 
27 
13 
0 
13 
13 
80 
^ 
20 
« 

27 
13 
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Coal  Breaker,  •  Philip  Umholtz, 
^—  Distillation  of   •                    H.  P.  Gengembre, 
Dual,— Solidified  Fuel  IromE.  D.  Willinma, 


Preparing 

Cofiee  Pots, 

Roaateni, 
Corkscrew, 


Corn  HarTesters,       • 

Huskera,  • 

Planters, 

Cotton  Balea, — Iron  Tiea  for 
-^-^—  Cultivators, 


E.  and  H.  Mahew,  Jr., 
John  Mngee,  • 

Rein  hold  Landstrozn, 
M.  L.  Byrn,  • 

PhiloBlako,    . 


Tremont, 
Allegheny, 
Philadelphia, 
Lancaster, 
Lawrence, 
Boston, 
City  of 
New  Haven, 


Penna. 


« 


Mass. 


«« 


H  Gortner  and  J  McCann,Nasbport, 


N.  Y. 

Conn. 
Ohio, 


^^— ^—  Hand  Pickers, 

■  Plants, — Cutting  op 
^— ^—  Presses,  • 

— ^— -  Seed  Planters, 
Couplings, — Car  • 

Crank  Boxes,  • 

Cultivators, 


Curtain  Fixtures,  • 

IHe  Stock, 

Distilling, — Apparatuses  for 

Ditching  Machines,  • 

Drain  Tile  Machines,       • 
Dreas-Ufter, 

£jelit  Machines, 

Faucet, — Measure     • 
Felloes, — Machine  for  Bending 
Felting  Machinery, 
Files, — Machine  for  Cutting 
Fire- Arms,— Breech-loading 


Samuel  Johnston, 
William  M.  Garee, 
Herman  B.  Hammon, 
C.  W.  Wailey, 
Mark  Snow, 
Cullen  Casey,         • 
W.  B.  Cargili, 

B.  F.  Currier, 
Thomas  H.  McCray, 
Curran  Battle, 
S.  Daggett,  • 
George  Westinghouse, 
F.  O.  Wilson, 
Robert  Craig, 
Tdaddeus  Scoville, 
John  J.  Paxson,      • 
Jimpsey  B.  Netherland 
W.  W.  Green, 

John  Guyer,  • 

Edward  Julier, 

C.  M.  and  D.  E.  Hall, 
William  Bushnell, 
George  Smith,        • 
Samuel  Hoake, 


West  Shelby,  N.  Y. 

Granville,  Ohio, 
BriatolvUle,  «< 

Lexington,  Ky. 

Auburn,  Miss. 

Goldsboro',  N.  C. 

Waterbury,  Conn. 

Bath,  Maine, 

Tellico,  Texas, 

Warrenton,  Ga. 

Charleston,  S.  C. 

Schenectady,  N.  Y. 

Mount  Olive,  N.  C. 
State  LineCitylnd. 


City  of 

Middleton, 

Louisville, 

Chelsea, 

Westport, 

Beverly, 

Uniontown, 

Easton, 

Baltimore, 

Frederick, 


G  L  Kelty  &  T  G  Harrold,City  of 


N.  Y. 

Ind. 

Ga. 

III. 

Conn. 

Ohio, 

111. 

Penna. 

Ohio, 

Md. 

N.  Y. 


Cartridges  for 
Construction  of 
Rifled, 
Revolving 


Self-loading 


Fire-proof  Column, — Doable 

Fires, — Extinguishing 

Folding  and  Pasting  Paper, 

Forging  Machine,  • 

Furnaces, 

-^^-^—  Air-heatiog  • 


James  Teachout,     • 
Franklin  W.  Willard, 
Austin  Woolfolk, 
John  W.  Barcrofty 
John  HotchkiaSy  • 

W.  E.  Stein, 

H.  D.  Walcott, 

M.  W.  Nalton, 
Solotnon  Moycr, 
Blood  good  and  Johnson, 
Dr.  Theodore  Burr, 
J.  M.  W ampler,      • 
N.  L.  Babcock,  • 

C.  Edward  Sneider, 
John  W.Cochran,        • 
Ethan  Allen,  • 

J.  B.  Atwater, 
William  H.  Bell,    . 
J.  Maslin  Cooper, 
James  D.  Moore,     • 
C.  M.  Spencer, 
J.  B.  Cornell, 
Charles  Gustavo  Mueller, 
George  K.  Snow,  • 

William  T.  Leach, 
Benjamin  D.  Evans, 
Richard  T.  Crane,        • 


Watcrford,       N.  Y. 
City  of  « 

Ibevil  le  Parrish,  La. 
Friendship,        Ya. 
Yellow  SpringaOhio, 
City  of  N.  Y. 


417 

20 

20 

6 

6 

6 

13 

27 

27 

G 

27 

6 

6 

27 

27 

27 

6 

6 

13 

13 

20 

20 

6 

6 

6 

6 

« 

6 

13 

13 

27 

27 

27 

27 

0 

27 
18 
6 
18 
27 
20 


Boston, 

Utict, 

Shimersville, 

City  of 

Hastings, 

London  Co., 

New  Haven, 

Baltimore, 

City  of 

Worcester, 

Ripton, 

Washington, 

PitUburgh, 

Zanesville, 

S.  Manchester, 

City  of 

Watertown, 
EastWareham 
Mt.  Vernon, 
Chicago, 


Mass.      27 


N.  Y. 

Penna. 

N.  Y. 

Mich. 

Va. 

Conn. 

Md. 

Mass. 

Wis. 

D.  C. 

Penna. 

Ohio, 

Conn. 

N.Y. 


« 


Mass. 


«( 


Ohio, 
111. 


18 
20 

6 
20 

6 

20 

20 

20 

18 

6 
20 
20 

6 

6 
20 

6 

6 
20 
20 
20 
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Furntce, — Portable  John  B.  Marvin, 

Fusible  Alloy, — Metallic  eomp6*n  Barnabas  Wood, 


Gas, — Manufacture  of 

Metres,— Wet 

— ^  Regulators, 
—  Retorts,  . 

Clay 

'         Stoves,  • 

Gate, 

Grain  Cleaners, 


Fans, 


8.  T.  McDougall,  • 
William  Richanb,        • 
E.  T.  Ornc, 
Richard  £.  Harrington, 
John  P.  Kennedy^        • 
E.  A.  Leland,  • 

Jasper  Johnson,  • 

Abram  Gaar,  • 

George  W.  Osborn,      • 
A.  T.  Waldo, 
Peter  Bailey,  • 

Wm.  Stewart, 


Grinding  Mills, 

Grist  Mills,~Collecting  Toll        T.  R.  Van  Gelder, 

Gun  Barrels,-— Manufacture  of    James  Henry  Burton, 


City  of 
Nashville, 

City  of 

Barcelona, 

Boston, 

Newark, 

Trenton, 

Jacksonville, 

Geneaeo, 

Richmond. 

Centerville, 

Dryden, 

FallsTownship 

Philadelphia, 

Damascus, 

Jefferson  Co., 


N.Y.     SO 
Tenn.    20 


N.Y. 

Spain, 

Mass. 

N.J. 

ni. 

N.Y. 

Ind. 

Mich. 

N.Y. 

Penna. 


Va. 


Harrows, 


Harvesters, 


Seeding 


Hawse  Pipe, 
Hay  Presses, 
Rakes, — Horse 

Hides,— Preparing 
Hoes,     • 


-  Com  and  Cane 
Guard  Fingers  for 


Silas  C.  Schofield, 
Henry  Hewett, 
E.  Ball  and  M.  L.  Ballard, 
G.  £.  Chenoweth, 
Edwin  Jones, 
Pells  Manny,  • 

David  Van  Kleeck,      • 
D.  P.  Fly nn  dc  R.  8.  Hayea, 
Robert  Beans, 
T.  J.  Southard, 
John  H.  Gova,  • 

Henry  Eastman,     • 
A.  B.  Johnson,  • 

Dennis  Aldrich,      • 
Huntingdon  Porter,      • 
Daniel  Kaufman,    • 


13 
20 
27 
20 
13 
20 
6 
13 
13 
13 
13 
20 
20 
20 

13 
27 
20 
27 
27 
27 
20 
< 
20 


Hog  Elevators,  • 

Hoisting  dc  Weighing  Machines,  Joseph  L.  Dutton,  8r., 


Hose  Tubing, 

Hot-air  Register, 

Hot  Water  Apparatus,     • 

Hub  for  Carriage  Wheels, 

Insects, — Destruction  of  • 

Jacks,    .  • 

Jewelry, — Embossing  Designs 

Knife  and  Fork  Cleaner, 
—  Handles,  • 

Sharpener,       • 

Knitting  Machines,  • 

Lamps, 

■  Burners  for  Vapor 

Lanterns, 

Lathes, — Centering  Chuck  for 

■    '  '  Turning  • 

Letter-boxes, — Drop  • 
Life  Boat, — Surf 
Linimenta«-^  Anti-rheumatic 
Locomotives, — Feed-water  appa's  R.  A.  Wilder, 
Lubricating  Journala,  £.  Andrews  ic  J.  H.  Carr, 

Lubricators,  •  •  Levi  S.  Lapham,    • 

Machine  Cards, — Cleaning  Horace  Woodman,       • 

Marble,— Polishing  •  William  Emmett,  • 

Marine  Propellers,    •  Henry  W.  Herbert,      • 


Thomas  J.  Mayall, 
Thomas  E.  McNeill,    • 
Jacob  F.  Hunter,    • 
J.  F.  Beckwith, 

Frank  G.  Johnson, 

Reuben  Wood,  • 

William  Riker,       • 

John  Protz, 
Lucius  Carrier;       • 
Septimus  C.  Stokes,     • 
John  Chantrell,      • 

Znriel  Swope, 

Butler,  Hosford  6c  Smith, 

Thomas  B.  De  Forest, 

Augustus  Tufls, 

Elizabeth  Keagg,  • 

William  Sellers,     • 

John  North,  • 

John  R.  Grace, 

John  Adam  Scheutz,    • 


Freeport,  HI. 

San  Francisco,  Cal. 
Canton,  Ohio, 

Baltimore,         Md. 
Cross  Roads,     Ohio, 
Wsddam'sGrove  III. 
Cohocton,         N.  Y. 
Le  Roy,  •• 

Johnsville,  Penna. 

Richmond,         Maine,   13 
San  Francisco,  Cal.         6 
Indianapolis,      Ind. 
Washington,         ** 
St.  Louis,  Mo. 

Cummington,    M 
Boiling  Spring,  Penna. 
Philadelphia,     Penna. 
Rozbury,  Mass. 

Philadelphia,     Penna. 
City  of  N.  Y. 

South  Alabama, 


« 


6 
6 
6 
6 
6 

27 
20 
13 
27 
27 


Sag  Harbor,  N.Y.  27 

Grand  Ledge,  Mich.  13 

Newark,  N.  J.  13 

Easton,  Penna.  13 

East  Douglas,  Mass.  6 

Manchester,  N.  H.  S 

Briatol,  Conn.  13 


Lancaster,  Penna. 

Brooklyn,  N.  Y. 

City  of 

Maiden, 

Mineral  Point, 

Philadelphia, 

Middletown, 

Brooklyn, 

St  Louis, 

Schuylkill  Ha*n, 

Palo  Alto, 

Providence, 

Biddeford,  Maine,   13 

Galveston,  Texas,  20 

HerberUviUet     Va.       27 


a 

Mass. 
Penna. 

Conn. 
N.Y. 
Mo. 
Penna. 

R.L 


13 
6 

27 
13 
20 
13 
13 
6 
6 

27 
13 
20 
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Mattress, — ^Ventilttiog  Spring 
Mill  Spindies, 

Millst^-Applying  Horse*power  to 
Millstone  Dress, 
Mortising  Mschine»  • 

Motive  Powers,  • 

Mowing  tnd  Reaping  Machines, 
Mop  and  Scrubber,   • 


Robert  W.  Gersghty. 
Samiiel  P.  Ruff, 
B.  E.  Orton, 
C«  V.  Ltttlepage,    • 
Aaron  G.  Vaughn, 
Frederick  M.  Ruschhaupt, 
Vosco  M.  Ghafee,         • 
Robert  Price,  • 


Newark,  N.  J. 

Weaver's  8tand,Penna< 


Nail  Machines, — Horse-shoe        William  Tallman, 
Newspapers, — Print'g  Addresses.  Tiffany  &  Soule, 


Odometer, 

Oil  from  Coal,— Distilling 
Ore-washer,  •  • 

Organ  Pipes,  • 

Paddle  Wheel, 


Lyndon, 
Austin, 
Rainsburg, 
Gity  of 
Xenta, 
Gity  of 

Providence, 
Xenia, 

Bolton, 
Gity  of 

«4 

Bairdstown, 


Feathering 


Paper, — Manufacture  of  Straw 

Pulp,^  Straw  for 

Pavements, — Mode  of  Making 
Pessaries,  • 

Piano^fortes,  . 

Piled  Fabrics, — Manufacture  of 
Pin  Fastening,  • 

Pipe  Machines, — Glay 
— —  Wrench, 

Plants, — Treatment  of  Fibrous 
Plastic  Gompound, 
Ploughs, 


John  M.  Whitney,       • 
G.J.  VanWyck.    . 
George  E.  Mills, 
Jackson  Gorham,    . 

Gollyer  &,  Patterson,    .      Philadelphia^ 
Wm.  L.  R.  Mattason,         Rochester, 
R.T.,I.W.,  &,  A.  I.  Smart,  Troy, 
J.  B.  Falser  dc  G.  Howland,  Fort  Edward, 


Samuel  D.  Tillman, 
Francis  F.  Wells,    . 
Spencer  B.  Driggs, 
Gharles  Miller,        • 
Dixon  Brown, 
Stephen  Ustick, 
J.  H.  Doolittle, 
Stephen  M.  Allen, 


Gity  of 
Tex  ana, 
Gity  of 


t« 


Norfolk, 
Philadelphia, 
Ansonia, 
Niagara  Falls, 
Beverly, 


Drain 
Mole  . 
Truck  for 


Shovel  • 

Sub-soil 

— Gotton  and  Hay 


F.  Bascbnagel, 

B.Davis  dc  J.M.Scroggins,Lagrange, 

George  W.  Hunt,         •  Muscatine, 

William  R.  Sanders,  Buena  Vista, 

William  Watson,         •  Bishopville, 

Jesse  Hanon,  Jr.,    •  Taylorsville, 

James  Adair,  .  Mendota, 

Wall,  Roberts  &L  Garter,  Decatur, 


Proning  Implements, 
Pulley  Blocks, 
Pomps, 

Qoartz^rushers,        • 


Railroad  Cars, 


Brakes  for 


—  Furnace  for 

—  Head  Rest  for 

■  Sealing  Locks  for 

Gar  Springs, 

Trucks, — Brackets 


Chairs, 

Gates, 

Switch  Stands, 

Tickets,-»Printing 


Railroads, — Joint  Chairs  for 

Railroad  Rails,— Connexions  for 

Ranges, 

Reaping  and  Mowing  Machines, 

Resin, — Manufacture  of  • 


J.  F.  Cameron, 
Ezekiel  Gross,         • 
J.  W.  Conway, 
David  L.  Miller, 
John  Fasig, 
J.  L.  Hovey, 
William  N.  Slason, 

Sooville  dc  Fraser,  • 

John  H.  Kaufman, 
Albion  Bean,  . 

Enoch  B.  Turner, 
H.  M.  Hutchinson, 
Grey  Ullcy, 
James  Clark,  • 

Alexander  T.  Watson, 
T.  F.  Allen, 
L  W.  Bowers, 
O.  Sherwood,  Jr.,    • 
R.  A.  Wilder, 
George  Baily,  . 

James  H.  Banta,  « 

Henry  H.  Graham, 
B.  Wells  Danklee, 
Lomont  dc  Grosjean, 
Deiderich  Fehrman, 
Henry  Napier, 


Livingston  Co., 
Goshen  Hill, 
Franklin, 
Madison, 
Congress, 
Lock  port. 
South  Reading, 

Chicago, 

Lisbnm, 

Dedham, 

Providence, 

Baltimore, 

Chapel  Hill, 

Baltimore, 

Castleton, 

Dyersville, 

Cincinatti, 

Independence, 

Creraona, 

Buffalo, 

Piermont, 

Paterson, 

Boston, 

Massillon, 

Liverpool, 

Brooklyn, 


III. 

Texas, 
Penna. 
N.  Y. 
Ohio, 
N.  Y. 

R.  L 

Ohio, 

Mass. 

N.  Y. 
«< 

Ga. 

Penna. 

N.Y. 
<( 

M 
M 

Texas, 
N.Y. 

Va. 

Penna. 

Conn. 

N.Y. 

Mass. 

Ga. 

Iowa. 

Miss. 

S.  C. 

Ill 

M 
tt 

Mo. 
8.  G. 

Ind. 

N.J. 

Ohio, 

N.Y. 
Mass. 

111. 

Penna. 
Mass. 

R.L 

Md. 

N.C. 

Md. 

N.Y. 

Iowa, 

Ohio, 

Iowa, 

Penna. 

N.Y. 

N.J. 
Mass. 
Ohio, 
Eng. 

N.Y, 


27 

6 

13 

20 

6 

20 

20 

6 

27 
20 

20 
20 
13 

13 

27 
13 
27 
20 
27 
13 
13 
27 
20 
20 
27 
20 

6 
27 
27 
27 
13 
27 
27 
20 

6 
27 
13 
20 
13 
27 
20 

20 

20 
6 
13 
13 
6 
20 
20 
27 
13 
20 
13 
20 
20 
13 
13 
27 
27 
27 
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Saddles,         .                     .  Wm.  Frank  Dean, 
Safes,     .                     •  John  B.  Cornell,     • 
Sausage  Machine,             .  Joshua  Bills, 
Sausages, — Machine  for  Filling  John  G.  Perry,         • 
Saws,             .                    •  James  E.  Emerson, 
Circular           •  R.  K.  Hawley, 


,-~Secur*g  Handles  in  Hand  Henry  Disston, 

Scaffolding  Brackets, — Securing  T.  J.  Gifford, 


Scarf  Fins,  . 

Scissors  and  Nippers, 
Seed  Drills,  . 

— ^  Planters, 


Seeding  Machines, 


Centrifugal 


Sewing  Machine  Stitch, 
Machines,    . 


Wm.  Sherhurne,     . 
Halsey  D.  Walcott,      . 
James  Selby,  . 

N.  R.  Carrington, 
Thomas  B.  McConaughey, 
A.  B.  Hutchins, 
A  S.  Notpstein,     . 
Worden  P.  Penn,         • 
Edward  Weakley, 
John  R.  Rogers,  • 

James  Davis,  • 

Joseph  J.  Couch,  • 

— — ^— — ^—  .  Abram  H.  Jones,    • 

■ .  L.  W.  Langdon,  • 

_M.^_  ,  Alvin  R.  Paine,      • 

— — ^.^ .  John  Smalley,  • 

Needle  HolderGeorge  H.  Horn, 

Sheet  Metal, — Forming  Articles  Augustus  Conradt, 
Shingle  Machine,      .  Dyer  and  Cummings, 

Shoes, — Woodcn-soled     .  Henry   Wright, 

Shoemakers  FloaU,  E.  Bates.  J.  &  M.  Weist, 

Shoe  Tips,  .  Wilbur  M.  Davis, 

Shutter  Operators,  •  Edward  Mattocks, 

— — — —    •  John  Ebner,  • 

— — — — — ^—  •  Edward  Mattocks,         • 

Silvering  Metals, — Cleaning  and  Brockett,TodddcBrockett, 


James  Ingram, 

John  Loft,  . 

A.  J.  Wood  worth, 

G.  W.  N.  Yost, 

D  Knox  and  T  Ditchburn, 

Gordon  and  Peckham, 

Joseph  D.  Billings,    • 

George  Draper, 

J.  W.  Adams,  • 

Joseph  Woodnifi^ 

J.  Armstrong, 

R.  Gill  and  G.  W.  Grier, 

£.  H.  Ashcroft, 

Graber.Gowan&Warzbach 

-  Magnetic  Gage  forFrancis  A.  Hoyt,         . 

-  Regulator  for        John  Stowell,         • 
— —  Safety  Apparatus  John  Ashcroil, 
-—      "  Feed    •*        Lucius  J.  Knowles, 
Engines,  .  H.  Wm.  Dopp, 


Sinks,— Fitting 

Skirts,— Springs  of  Skeleton 

Soap, 

—  Manufacture  of 

Sole-cutting  Machines,     . 

Spectacle  Temples,   • 

Speed  Register,  • 

Spinning,— Machinery  for 

Stave  Machine, 

Steam  and  Fire  Regulator, 

— — —  Boilers, 

Furnaces  for 

— ^—  Gage  for 


Eduction  Gear    Addison  Crosby, 


«( 


Oscillating       '  Mark  Runkel, 
Slide  Valves  of  John  T.  Plass, 

"  George  W.  Rains,  • 

Thomas  Stewart, 


Steam  Pampi, 


Surface  Conden.  Wm.  Sewell, 

Waste  Steam  of  Florimond  Datachy, 

•  J.  S.  Barden,  • 


Baltimore, 

Md. 

J7 

City  of 

N.Y. 

W 

Southington, 

Conn. 

13 

8.  Kingston, 

R  L 

SO 

San  Franeiscc 

»,  Cal. 

20 

Baltimore, 

Md. 

87 

Philadelphia, 

Penna. 

6 

Salem, 

Mass. 

IS 

Charlestown, 

tt 

13 

Boston, 

u 

13 

Peoria, 

III. 

6 

Cold  water, 

Miss. 

6 

Newark, 

Del. 

«7 

Quincy, 

Fla. 

27 

Salem, 

Ohio, 

87 

Belleville, 

111. 

6 

Pana, 

tt 

27 

Sacramento, 

Wis. 

6 

Fayetteville, 

N.  C. 

87 

Brooklyn, 

N.Y. 

80 

Fallsington,^ 

Penna. 

20 

Northampton, 

,  Mass, 

20 

City  of 

N.Y. 

6 

Bound  Brook,  N.  J. 

80 

Boston, 

Mass. 

6 

Philadelphia, 

Penna. 

6 

Enfield, 

N.  H. 

80 

Cambridge, 

Mass. 

0 

York, 

Penna. 

20 

Carmel, 

Maine, 

13 

Lyndon, 

Vt. 

6 

Lancaster, 

Penna. 

80 

Lyndon, 

Vt. 

13 

New  Haven, 

Conn. 

13 

City  of 

N.Y. 

20 

Brooklyn, 

t* 

13 

Henrico  co.,. 

Va. 

13 

Yellow  SpringsObio, 

20 

Lynn, 

Mass. 

13 

City  of 

N.Y. 

6 

Rutland, 

Vu 

27 

Milford, 

Mass. 

13 

FleasantValleyVt. 

27 

Rahway, 

N.J. 

6 

New  Orleana, 

La. 

6 

Altoona, 

Penna. 

13 

Boston, 

Mass. 

6 

Memphis, 

Tenn. 

6 

Boston, 

Masa. 

13 

Charlestown, 

«« 

20 

Lynn, 

M 

SO 

Warren, 

M 

13 

Buffalo, 

N.Y. 

6 

Fredonia, 

•< 

13 

« 

M 

13 

City  of 

N.Y. 

6 

«« 

M 

6 

Newburgh, 

«< 

6 

Philadelphia, 

Penna. 

6 

City  of 

N.Y. 

20 

Paris,  France,  20 

New  Haven,    Coan.      27 
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Steam  Pamps, 
Trmp, 


A.  and  F.  Brown, 
Levi  Ferguson, 


StereoMopic  Pietares,— Case  for  G.  H.  Sealey  and  J.  Lee, 
8tone, — Compoait'n  for  Artific'l  Wm.  H.  Sherwood, 

^  Clark  D.  Page,      . 

Stop  Coeka, — Finishing  Pluga  of  James  W.  Ljon, 


StOTee, 


Cooking 


Straw  Cattera,  • 

Street  Sweeping  Machine, 
Stompe, — Extracting        • 
Sngar-eroshing  Apparatua^ 
Syringes, — Enema 


John  Welch, 

A.  C.  Barstow,  • 

Nicholas  8.  Vedder, 

]>.  Utiey,  2d,  and  P.Teed, 

Robert  A.  Smith, 

J..  Daman,        • 

A.  and  F.  Brown, 

Daniel  Minthon,     . 


City  of 

Lowell, 

City  of 

Greenwich, 

Rochester, 

Brooklyn, 

City  of 

Providence, 

Troy, 

Leicester, 

City  of 

Hartford, 

City  of 

Beverly, 


N.Y. 
Mass. 

N.  y. 

Conn. 
N.  Y. 


i< 


R.L 

N.  Y. 

«< 


« 


Table  Cutlery,  .  .  Joseph  W.  Gardner,    . 

Tanning, — Apparatus  for  John  Q.  Cowell,     . 

Leather, — Composition  Jacob  Naessley,  . 

Telegraph, — Magnetic  Printing  S.  F.  Van  Choate, 

— ^-^^—  Wires,  •  E.  D.  Rosencranta, 

Telegraphing, — Electric  8.  F.  Van  Choate, 

Thills  to  Vehicles,— AtUching  Francis  Odell, 

^— ^-^^— — ^— — —  A.  Sherman,  • 

Timber-bending  Machines,  LcTi  Heywood,  • 

Tires,^Upsetting  •  George  McKown,    • 

Tobacco  Screwa,       •  N.  Hoag  &  W.  H.  Tappey 

Trunksy         •  .  £.  A.  G.  Roulston, 

Vapor  Apparatus^ — Hydro-Carb.F.  S.  Pease, 
Varnishes,  .  George  A.  Engelhard, 

Vehicles,— Trace  Safety  Bars  for  Reuben  Rulph,  • 

Veneers  from  Log,— Sawing        B.  F.  and  [.  F.  Barker, 
Ventilators,  •  Wm.  Chadwick,     • 


Shelbume  Falls 
Vernon, 
Guwanda, 
Yreka, 
City  of 
Yreka, 
City  of 
Poughkeepsie, 
Gardner, 
Altona, 
yPetersburgh, 
Rozbury, 

Buffalo, 
City  of 
Coventry, 
Belfast, 
Bury, 


Ky. 
N.  Y. 
Mass. 

Mass. 

Ind. 
N.Y. 

Cal. 
N.Y. 
Cal. 
N.Y. 

Mass. 
III. 
Vs. 
Mass. 

N.Y. 


13 
27 
20 
13 
20 

6 
18 
20 

6 
13 
13 

6 
27 
20 

6 
20 
27 
27 
13 
13 
20 
20 
13 
20 
27 
13 


13 
20 
20 

Maine,     13 
England,  6 


M 


Wagon  Jacks, 
Washing  Machine, 


Lucius  H.  Colby, 
.  Alexander  Dean,     . 

Robert  McCain, 
— — ^—  •  George  W.  Pheniz, 

— ^^-^^-^-^—   •  Hamilton  E.  Smith, 

— — — ^^— .  •  George  Walker,      • 

Water, — Apparatus  for  Hoisting  Henry  Waterman, 

CloseUr— Valves  for         Wm.  S.  Carr, 

—  Gages, — ^Testing  SpheresGeorge  W.  Lane, 

Wheels,        .  W.  W.  Horton, 

— — —  •  John  Miller, 

— — ^—        •  Robert  Roas, 

Weather  Stripe  for  Doon,  &e.,    Phineas  Leech, 
Window  Blinds,— Operat'gSlaU  J.  D.  Burdick, 
■  Curtains, — Tassel  for     Edward  Maynard, 

— —  Frames, — Stops  for 
~  Sdeen,  • 


Groton,             N.  Y.  20 

Richmond,        Ind.  20 

Rootstown,        Ohio,  27 

N.  Brunswick,  N.  J.  6 

Philadelphia,     Penna.  6 

Springville,       N.  Y.  20 

Haverhill,           Maaa.  6 

City  of             N.  Y.  20 

Boston,              Mass.  13 

Schuyler'sLakeN.  Y.  13 
Saltpeter,           Ohio, 


Mark  Howland, 
Lewis  L.  Reynolds, 
C.  C.  Bomberger,    . 
C  L  Nelson  &;  O  Bostwick 
Wm.  H.  Noyes, 
8.  A.  Bailey, 


St.  Albans, 

Lewiston, 

Newbem, 

Brooklyn, 

Waterbury, 


20 

Vt  27 

Maine,  20 
N.  C.  20 
N.  Y.  20 
Conn.      20 


Wind  Wheel, 

Wood  Bending  Machines, 

to  Slivers, — Reducing 

Wringing  Machines, 

XZTIH8I0V8. 

Screw  Machines,'— Feeders  for     Solyman  Merrick, 
Tea  KeUles,  •  Ezra  Ripley, 

Vol.  XXXIX«^Thibo  Sir»8<— No.  6.— Juni,  I860. 


Manchester,      N.  H.  13 

West  Carlisle,  Penna.  13 

,Burlington,       Vt  27 

Gardiner,  Maine,  20 

New  London,  Conn.  27 


Springfield, 
Troy,     . 


Mass. 
N.Y. 

86 


18 
13 


422 


American  PatenU. 


ADDITIONAL  IVPROYlllflNTB* 

Carriage  Seats,— Spring  Back,  N.  Cowles  &,  A.  Hiirlbert»  EdgefieM, 

Sawing  Staves  from  the  Bolt,  Harry  H.  EvartSf  ''**^' 

Seeding  Machines,  .  John  Huston, 

Steam  Engines,— GoTernor  for  Alban  Anderson, 

"W ashing  Machine,  •  Joseph  F.  Pond^ 


BE-IS8UI8. 

Bed  Bottom, — Spring 
Bonnets,  6cc», — Pressing 
Burglars  Alarm,        • 
Chain  Machine, 
Coffins, 

Fire  Proof  Safes, 
Flouring  Mills, 
Furnace,— Air-heating 


Philip  Ulmer, 
Mary  Jane  Osbom 
Ephm.  Brown, 
Lanriston  Towne, 
J.  G.  Forbes  dc  R* 
E.  and  J.  L.  Hall, 
D.  S.  Wagener, 
James  W.  Reed, 
Gas, — Production  of  lUaminatmgJ.  Milton  Sanders, 

Regulators,       .  Wm.  Mallerd, 

Harvesters,    .  •  Pells  Manny, 

Knitting  Machines,  .  Jonas  B.  Aiken, 

■  •  Henry  Burt, 

Paper  Bags, — Making     .  B.  F.  Rice, 

Railroad  Chairs,       .  I).  W.  Crocker, 

Steam  Boilers, — WaterAlarm  for  Selah  Dustin, 

Engines,— Valve  for  Addison  Crosby, 

Sugar  Juices, — Evaporating         Louis  Lefebore, 
Wharves,— Stay'g  Piles  (2  pat's)R.  H.  Augamar, 


DBSIOITB. 


Cook  Stove,— Plates  of  a 
Copying  Press,  • 

Stove  Plates, 
Tops  and  Bases  of  Stoves, 


S.  W.  Gibbs, 
Francis  Hovey, 
Samuel  H.  Ransom, 
8.  W.  Gibbs, 


[urlberl 

t,  EdgefieM, 

8.C. 

18 

Chicago, 

111. 

6 

• 

OtUwa, 

M 

6 

Lancaster, 

Penna. 

SO 

• 

Cleveland, 

Ohio^ 

27 

City  of 

N.Y. 

13 

9          • 

Louisville, 

Ky. 

J7 

Lowell, 

Mass. 

6 

• 

Providenee, 

R.L 

13 

Squires,  City  of 

N.Y. 

S 

Cincinnati, 

Ohio, 

6 

■ 

Penn  Van, 

N.Y. 

13 

W.  Roxbury, 

Mass. 

S7 

• 

Cincinnati, 

Ohio, 

27 

Bridgeport, 

Conn. 

80 

• 

Waddam'sGiorellL 

27 

Manchester, 

N.H. 

13 

• 

Newark, 

NJ.  Feb.  38 

M 

M            M 

• 

Watertown, 

Mass. 

6 

Deposit, 

N.Y. 

6 

• 

Detroit, 

Mieh. 

27 

Fredonia, 

N.Y, 

6 

• 

New  Orleans, 

La. 

20 

u 

u 

6 

• 

Albany, 

N.Y. 

20 

• 

City  of 

M 

20 

U 

M 

M 

20 

• 

M 

<C 

20 

INDEX. 


LIST  OF  AMERICAN  PATENTS  WITH  REMARKS,  Ac 


1 

3 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21, 

22 

23 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34- 

35- 

36. 

37- 

38. 

39- 

40- 

41- 

42- 

43- 

44- 

45. 

46- 

47- 

48- 

49- 

50- 

61- 

62- 

63- 


October,  1850. 

ImproTement  in  Stovei, 

Com  Planters, 

Apparatus  for  ETaporatioDy 

Steam  Gauge, 

Seed  Planters, 

Feed-water  appar's  for  S.  Boilers, 

—  Mole  Plough,  • 
^—  Weeding-hoes,         • 

Rotary  Harrows,  • 

Vapor  Burners, 

Gutting  Veneers,  • 

-^  Evaporating  Apparatus, 

Laying  Drain  Tile,  • 

•— ^  Knapsacks, 

Brick  Moulds, 

M'easuring  Faucet,  • 

Supporting  Bodies  of  Fire  Eng's, 

Fire-places, 

Cotton  dins, 

Tray  Bolt, 

Hanging  Reciprocating  Saws, 

Bread  and  Vegetable  Siicer, 

Blind  Fastener, 

lisbels  for  Periodicals,  d&c., 

Borer  for  Excavating  Mud,  dtc, 

Cooking  Stoves, 

Weighing  Scales,  • 

•— *  Stave  Machine,        • 

Steam  Boiler, 

Field  Fences, 

—  Pumps,  • 

—  Faucets, 

CnrUin  Fixture, 

Signal  Lanterns,     • 

Cutting  Gas-pipe, 

—  Disinfecting  Feathers, 

Vegetable  Cutter, 

Mole  Ploughs,  • 

Spark-arresters,  • 

Rotary  Harrows, 

—  Treadles  of  Sewing  Machines, 
Punching  Metals,    . 

Ploughs, 

Safety  Apparatus  for  S.  Boilers, 

■^  Mangle,  • 

Musical  Notation  for  the  Blind, 

Retarding  and  Arresting  Gases, 

■"'   ■  Coffins,  • 

— —  Hydrants, 

—  Breech-loading  Fire  Arms, 
■^—  Prisons,  . 

Back-sight  for  Fire  Arms,  \ 

—  Nipple*  of  Fire  Arms,  / 


PAoa* 


J.  G.  Abbott  and  A.  Lawrence, 

81 

J.  C.  Adams, 

ib. 

Charles  Alden, 

ib. 

Albert  J.  Allen, 

ib. 

John  P.  Allen, 

ib. 

Thomas  Armitage, 

ib. 

Henry  F.  Baker, 

ib. 

H.  H.  Baker, 

ib. 

0.  D.  Barrett, 

4 

ib. 

Wm.  W.  Batchelder, 

ib. 

Mahlon  Bonnell  and  L  J.  Cole, 

ib. 

Nathaniel  Bourne, 

• 

ib. 

B.  B.  Briggs, 

ib. 

Robert  C.  Buchanan, 

■ 

ib. 

J .  A.  Buckwater, 

ib. 

Erastus  Toucy  BusselT, 

• 

ib. 

L.  Button  and  R.  Blake, 

22 

G.  A.  Clark, 

• 

ib. 

P.  Ellis  Collins, 

1 

ib. 

Garrett  Cooper, 

• 

ib. 

Pearson  Crosby,              * 

) 

( 

ib. 

Joshua  and  Sarah  N.  Davis, 

ib. 

William  H.  Davis, 

ib. 

Robert  Dick, 

• 

ib. 

Mason  H.  Ford, 

ib. 

Peter  Getz, 

• 

ib. 

William  D.  Guaeman, 

ib. 

Henry  Hays, 

• 

ib. 

Joseph  Harrison,  Jr., 

ib. 

Joel  Haines, 

• 

ib. 

W.  M.  Henderson, 

23 

T.  Hersee  and  P.  J.  Bourgnon, 

ib. 

John  B.  Holmes,  Jr., 

« 

ib. 

Lewis  Hover, 

• 

ib. 

Job  F.  Howland, 

a 

ib. 

J.  W.  Howlet, 

• 

ib. 

B.  C.  Hoyt, 

• 

ib. 

R.  Hussey  and  U.  Thornburgh,  Si 

'.,          ib. 

I.  12.  Jones, 

4 

ib. 

M.  C.  Kilgore, 

ib. 

H.  B.  Knowles, 

i 

ib. 

Philip  Koch, 

ib. 

E.  D.  and  Z.  W.  Lee, 

t 

ib. 

L.  £.  Lincoln, 

ib. 

W.  T.  Littlejohn, 

t 

ib. 

Cornelius  Mahoney, 

ib. 

Newton  S.  Manross, 

• 

24 

H.  Marshall, 

ib. 

N.  B.  Marsh, 

• 

ib. 

J.  Plympton  Marshall, 

ib. 

Edwin  May, 

• 

ib. 

Edward  Maynard, 

« 

ib. 
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64  ImproTement  in  Skatei,  • 

55 Window-Mih  Supporter, 

56 Gold-waaher,  • 

57 Composition  for  Soap, 

58 Table  and  Clothea-drjer, 

59 Upholstery  Nail,    . 

60 Composition  for  Tanning, 

61 Restorini;  Rancid  Butler, 

62 Lasting  Boots  and  Shoes, 

63 Lathe  Chuck, 

64 C  orn  Planters, 

65 Cheese  Vats, 

66 Grain  Separators,  . 

67 Surveying  Instrument, 

68 Dividers  for  Harvesters,    . 

69 Oyster  Dredges,     . 

70 Saw-set,  . 

71 Covering  Coffins,  • 

72 HydranU, 

73 Attaching  Sabres  to  Belts, 

74 Seed  Planters, 

75 Gas  Burners, 

76 Tile  Machines, 

77 Corn  Shellers, 

78 Spring  Bed-bottom, 

79 Corn  Planters, 

80 Hoisting  Ice, 

81 Sewing  Machines, 

82 Guide-rings  for  Fishing-rods, 

83 Furnaces^ 

84 Clothes-clamp,  • 

85 Trimming  Wall-paper, 

86 Harvesters,  , 

87 Knitting  Machines, 

88 Corn  Harvesters,  • 

89 Straw-cutters, 

90 Skeleton  Skirts, 

91 Dentists'  Chairs,    . 

92 Lining  Underground  Drains, 

93 Rotary  Dredging  Machines, 

94 Distilling  Apparatus,        • 

95  ' Trace  trimmer,       • 

96 Moulding  Stove-covers,     . 

97 Railroad  Car  Brakes, 

98 Rope-nipper, 

99 Gal  van  it  Battery, 

100  —  Mncbine  for  Bending  Wood, 

101  C  Composition  for  Paint  Oil, 

102 ■  Steam  Boiler  Furnaces,    . 

103 Signal  Bell. 

104 Guides  for  Sewing  Machines, 

[05 Connect'g  Rods  to  Cranks, 

106 Breaking  and  Cleaning  Hemp, 

107 Telegraphic  Machine, 

•  Refrigerator, 

•  Grate-b&rs,  • 

-  Potato-diggers, 
.  Operating  Valves  of  8.  Engines, 

-  Awnings, 
>  Gasket  for  Steam,  &c..  Joints, 

•  Spring-back  Carriage  Seats, 
.  Wiring .  Blind-rods,  . 

•  Wheelwright  Machine, 


John  McCluskey,  Jr^ 

Wm.  Howard  Mitchell,      • 

Mortimer  Nelson, 

Nelson  Orcutt,  • 

Lewis  Pagin, 

B.  S.  Pardee  and  T.  Rawlinga, 

S.  Pierce  and  F.  F.  Beadaley, 

Josiah  W.  Prentiss,  • 

James  Purmton, 

Edward  A.  L.  Roberts,       • 

Christian  Ropp, 

O.  Sage, 

Jacob  Seebold, 

Samuel  R.  Seibert, 

J  H.  Shireman, 

Thomas  P.  Sink, 

Seymour  Smith, 

Leonard  Snyder,  • 

Charles  L.  Stacey, 

James  E.  B.  Stuart, 

W.  H.  Stuart, 

H.  K.  Symmes, 

George  S.  Tiffany, 

George  W.  Tolhurst,  .   * 

Philip  Ulmer, 

Rufus  M.  Varmer, 

John  Wagner, 

Kasimir  Vogel,  • 

Henry  Pritchard, 

J.  I.  Vinton  and  E.  John, 

Chapman  Warner, 

A.  L.  Whipple,  • 

David  Zug, 

Wm.  Binkley,  • 

Waldren  Beach, 

A.  D.  Brown,  • 

James  Dt-aper, 

Nathan  C.  Lewis,  Jr., 


J  C  Miller,  S  A  Clemens,  &  GH Clemens,  ib. 

James  Molyneux,                •  ib^ 

John  Sloan,                                    .  ib. 

Adolph  Stem  pel,                 .  ib. 

David  L.' Stiles,                               .  ib. 

William  F.  Stevmrt,           .  ib. 

W.  H.  Allen  and  A.  J.  Bentley,  27 

Thomas  C  Avery,                           .  ib. 

Augustus  Bailey,               •  ib. 

J.  D.  Baldwin,                                 •  ib. 

W.  D.  Ballard.                    .  ib. 

G.  F.  and  D.  H.  Benckert,             .  ib. 

8.  E.  Blake  and  Thomas  Johnston,  xb. 

Reinhold  Boeklin,                          .  ib. 

J.  K.  Booton,                      •  ib. 

L.  Bradley,                                        .  ib. 

T.  B.  Burtis,                      .  ib. 

John  Bnzby,                                   .  ib. 

A.  S.  Capron  and  D.  S.  DaTia  ib. 

Tisdale  Carpenter,                         •  ib. 

Samuel  Chace,                    .  ib. 

James  8.  Colvin,                            •  ib. 

Norman  Cowles  and  A.  Hulbert,  28 

Biram  C.  Davis,                             •  ib. 

£.  Dougherty,                    •  ib. 


24 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

25 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

26 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
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1 17  ImproTement  in  Shatter  Hinge, 


118 
119 
180 
181 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 


Furneces, 

Sewing  Machinee,  • 

Bee-hiTet,  • 

'  Bedstead,  • 

Double*friction  CoapUng, 
'  Steering  Apparatus,  • 

Hot-air  Furnace,    • 

>  Rotary  Harrowi, 

>  Cloth  PI  Frame,      • 
Ploughs,  . 
Telega phic  Cable, 
Omnibus  Register,            . 
Hydraulic  Motors, 

Tea  Kettles, 

EndrsChains  for  H.P.Machinei, 

Straw  Cutters, 

Stirring  and  Delivering  Grain, 

Seed  Planters,  • 

Emery  with  Caoatehoue, 

Harvesters,  • 

Form'g  Joints  in  Rubber  Belt*gf 

Travelers  Ticket-holder, 

Skat^, 

Horse  Power  Locomotive, 

Electro-magnetic  Burglar  Alarm, 

Cultivators,  • 

Boot  dc  Shoe  Brush  and  Scraper, 

Hand  Looms,  « 

Vsrnish,  « 

Sole-cutting  Machines,     • 

Gear-cutting  Engines, 

Key-boards  for  Piano-fortes, 

Harvesters, 

Lasting-pincers, 

UmbreUa  Frames,  • 

Cultivators,  • 

Making  Spoons,  • 

Invalid  Bedstead, 

Cutting  and  Panning  Cakes, 

Brac'g  6l  Ventilat'g  Fence  Posto, 

Governors  for  Engines,     • 

Cutting  and  Attaching  Labels, 

Adjustable  Rails  for  Carsy 

Bones  for  Fertilising  Parposes, 

Milk  Safe, 


} 


Washing  Machine, 
Manufacture  of  Crackers, 
Vent  listing  Railroad  Cars, 
Grain  Cleaners,  . 

Cross-cut  Sawing  Machine, 
Cutting  Screw  Threads,  • 
Bed-bottom,  • 

Life-preserving  Buoy, 
Sewing  Machines, 
Burnishing  Machine, 
Manufacturing  Barrels, 
Sewing  Machines,  • 

Bustles,  • 

Composition  for  Amalgamation, 
Burglars'  Alarm,  • 

Straw  Cutters, 
Prevent'g  Depodtion  of  CarboOi 


H.  F.  Drott, 

;           28 

B.  Wells  Dunklee,            , 

ib. 

Wm.  0.  Grover  and  Wm. 

E.  Baker,        ib. 

Horace  Gushee  and  John  G.  Dawes,        ib. 

John  R.  Guy, 

ib. 

Joshua  Hendy, 

ib. 

Hatsel  Higgins, 

ib. 

I.  H. Hobbs,  A. W.  Rand,  6c  G.  H.  Sellers,  ib. 

Sidney  S.  Hogle,               ^ 

ib. 

D.  £.  Holmes, 

ib. 

Bold  R.Hood, 

.            ib. 

William  H.  Johnson, 

ib. 

W.  M.  Keague, 

ib. 

M.  Keely  and  G.  W.  Cresaman,                ib« 

Archibald  C.  Ketchum, 

ib. 

L  R.  Lawrence  and  G.  E.  Gould,              ib. 

Lucius  Leavenworth, 

29 

Sylvester  Marsh,                 i 

ib. 

Andreas  Maurer, 

ib. 

Thomas  J.  Mayall, 

ib. 

James  McAIeer, 

ib. 

J.  McDougal, 

ib. 

8.  T.  McDougall, 

ib. 

James  P.  McLean, 

ib. 

James  C.  Miller, 

ib. 

George  F.  Milliken, 

ib. 

B.  S.  Morgan, 

ib. 

Wm.  Morrison, 

ib. 

Abel  R.  Nixon, 

ib. 

Samuel  Page, 

ib. 

William  Munroe, 

ib. 

Henry  Pfaner, 

30 

Matbieu  Philippi, 

ib. 

Henry  B.  Ramsey, 

ib. 

L.  B.  Richardson, 

ib. 

Robert  E.  Rogers, 

ib. 

William  Seely, 

ib. 

Joseph  Seymour, 

ib. 

H.  0.  Sheidley, 

ib. 

John  H*  Shrote, 

ib. 

Charles  R.  Smith, 

ib. 
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Deuble  Cylinder  Expanrion  Marine  Engine%.  By  Alban  C.  Stihbbs, 

Chief  Engineer  U.  S.  Navy.    * 

In  the  year  1781  Jonathan  Hornblower  obtained  his  patent  for  using 
two  cylinders,  one  larger  than  the  other,  to  get  the  benefit  of  the  ex- 
pansion of  the  steam,  which,  after  impelling  a  small  piston  with  steam 
of  the  boiler  pressure,  was  to  pass  into  the  large  cylinder  and  act  upon 
the  greater  number  of  square  inches  with  a  less  pressure  per  square 
inch,  thus  rendering  the  two  cylinders  approximately  equal  in  power* 
This  was  before  the  days  of  ^'patent  cut-offs,"  and  indeed  the  in  ten* 
tion  of  Hornblower  was  the  same  as  that  of  the  cut-off  inventors  of  the 
present  day,  a  moderate  expansion  only  was  intended,  the  steam  was 
to  follow  the  small  piston  during  the  whole  stroke  and  steam  of  a  very 
moderate  pressure  was  to  be  used.  After  getting  his  patent,  how* 
ever,  he  could  make  no  use  of  it  as  Watt*s  claims  covered  every  va- 
riety of  engine  to  which  such  a  principle  could  be  applied. 

It  is  noteworthy  that  this  patent  of  Homblower's  was  the  first  public 
announcement  that  there  was  any  benefit  to  be  derived  from  the  expan- 
sion of  the  steam  when  not  flowing  freely  from  the  boiler ;  although 
Watt  had  made  a  practical  application  of  the  principle  in  an  engine 
erected  at  Soho,  near  Birmingham,  in  1776,  five  years  before,  by  closing 
his  induction  valves  before  the  piston  had  arrived  at  the  end  of  the 
stroke  in  an  ordinary  single  cylinder  engine,  as  is  the  common  practice 
at  the  present  day. 

Hornblower's  mode  of  effecting  the  expansion  has  had  many  advo- 
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cates  even  since  the  introduction  of  excellent  modes  of  effecting  expan- 
sion in  a  single  cylinder,  but  as  a  general  rule  it  has  only  been  by  ama- 
teur engineers,  and  as  a  consequence,  but  few  have  been  actually  built. 

The  only  application  of  them  to  marine  purposes  in  this  country 
which  has  fallen  under  my  observation,  were  those  of  the  steamboats 
Independence^  Oregon^  and  Buckege  State.  The  first  of  these  plied 
upon  the  Hudson  Biver  more  than  thirty  years  ago,  and  had  what  is 
known  in  this  country  as  a  square  engine.  The  steam  first  acted  upon 
two  small  pistons  in  vertical  cylinders  standing  one  upon  each  side  of 
a  large  one,  into  which  the  steam  passed  from  both  the  small  cylinders 
after  the  completion  of  the  stroke  of  their  pistons.  The  piston-rods 
from  each  of  the  three  cylinders  were  attached  to  the  same  crosshead. 

The  engine  of  the  Oregon  was  a  non-condensing  horizontal  one, 
built  at  Pittsburgh,  Pa.,  in  1847,  and  the  boat  plied  on  our  Northern 
Lakes  during  five  or  six  years  and  was  finally  destroyed  by  fire  in 
Chicago.  The  small  high  pressure  cylinder  was  directly  in  the  rear 
of  the  large  low  pressure  one,  a  piston-rod  passing  through  stuffing- 
boxes  in  the  rear  of  the  large,  and  the  head  of  the  small  cylinder  con- 
nected the  two  pistons  rigidly  together.  This  was  a  very  awkward 
arrangement,  as  the  steam,  after  acting  upon  the  rear  side  of  the  small 
piston,  had  to  traverse  a  steam  pipe  after  leaving  the  cylinder,  of  more 
than  twice  the  length  of  the  stroke  before  it  could  act  upon  the  front 
aide  of  the  large  piston. 

The  following  are  the  dimensions  of  the  cylinders : 

Length  of  stroke                •                        •                        •  10  ft. 

Diameter  of  large  cjlinder,           •                        .  .                        46  ina. 

"          amali     *<                               •                        .  88   «• 
Ratio  of  areas,       .                       .                       .                 about  3  to  1. 

No.  of  times  the  steam  waa  ez|Miicled  in  the  amall  cylinder,  none. 

Consequent  total  number  of  times  the  steam  waa  expanded,  three. 

Pressure  of  steam  carried  in  boilers,        •                        .  60  Ibe. 

Although  this  engine  was  unpopular,  it  is  generally  acknowledged 
to  have  been  economical  upon  fuel. 

The  Buckeye  State  was  built  in  Cleveland,  Ohio,  in  1851  as  a  pas- 
senger boat  for  Lake  Erie.  The  engine,  with  the  exception  of  the 
cylinder,  was  the  ordinary  condensing,  vertical,  overhead  beam,  with 
lifting  air-pump.  The  small  high  pressure  cylinder  was  directly  within 
the  large  low  pressure  one,  which  thus  had  necessarilv  an  annular  pis- 
ton ;  both  pistons  were  connected  to  the  same  crossheaa  by  three  piston- 
rods,  one  from  the  central  and  two  from  the  annular  piston.  In  this 
arrangement  the  steam  was  required  to  pass  through  pipes  equal  in 
length  to  the  cylinders  themselves  after  leaving  the  small  piston  before 
it  oould  act  upon  the  large  one. 

The  cylinders  were  of  the  following  dimensions : 

Length  of  stroke,                .                       .                       •  lift. 

Diameter  of  large  cylinder,           .                       .  .40  and  80  ina. 

«          amall      '*                                 .                       .  87    •• 

Ratio  of  areas,                                                     .  8)  to  I. 

No.  of  times  the  steam  was  expanded  in  the  small  cylinder,  none. 

Consequent  total  number  of  times  the  steam  waa  expanded,  3}* 

Preasure  of  ateam  carried  in  boilers,           .                       •  50  lbs. 

This  boat  would  maintain  the  same  speed  as  others  of  the  same 
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dimensions  mnning  between  Buffalo  and  Detroit  on  Lake  Erie  and 
consume  but  two-thirds  the  coal. 

The  mechanical  performances  of  the  engine  were  excellent,  and  it 
won  its  way  through  distrust  and  prejudice  to  high  favor  with  all 
classes,  and  has  at  last  only  succumbed  to  the  railroads,  the  same  as 
all  other  paddle  steamers  on  the  Lakes. 

In  the  course  of  a  cruise  in  the  Frigate  Merrimack^  in  the  year  1859, 
on  the  western  coast  of  South  America,  I  found  that  an  English  line 
of  mail  steamers — the  Pacific  Steam  Navigation  Company — had  sent 
two  vessels  to  England  and  had  the  double  cylinder  expansion  engines 
of  Randolph,  Elder  &  Go.  put  into  them,  and  that  the  result  was  a 
remarkable  economy.  At  Callao  the  agent  of  the  Company,  Mr. 
Peters,  sent  an  invitation  through  our  Flag  Officer  for  me  to  visit  the 
Steamer  Callaoy  at  that  time  in  port,  in  order  that  I  might  learn  the 
particulars  of  what  he  believed  was  a  great  improvement  in  steam  en- 
gineering. I  accepted  the  invitation,  and  afterwards  at  Panama,  by 
the  polite  invitation  of  Mr.  Jameson,  the  chief  engineer  of  the  line,  I 
visited  the  Inca^  the  Valparaiso^  and  the  Lima.  In  the  last  named 
I  made  a  trip  down  the  Bay  of  Panama  from  the  port  to  Taboga,  a 
distance  of  nine  miles,  and  thus  had  an  opportunity  to  thoroughly  ex- 
amine the  machinery  when  in  operation.  They  are  of  beautiful  work- 
manship, and  I  think  I  never  saw  machinery  where  the  designer  had 
been  so  entirely  successful  in  combining  compactness  with  easy  access 
to  every  part  requiring  attendance,  either  when  running  or  when  over- 
hauling for  repairs. 

There  are  two  pairs  of  double  cylinders,  one  forward  and  one  abaft 
the  paddle  shaft.  They  are  inclined  to  an  angle  with  each  other  of 
ninety  degrees  and  are  direct-acting.  There  are  but  two  crank-pins, 
one  of  which  is  articulated  by  the  two  small  high  pressure  cylinders 
and  the  other  by  the  two  large  low  pressure  cylinders,  two  connecting- 
rods  engaging  each  crank-pin.  The  two  pairs  of  cranks  are  directly 
opposite  each  other,  and  the  small  and  large  cylinders  are  side  by  side. 
Thus,  when  the  small  piston  goes  up  the  large  one  goes  down  and 
vice  versa,  making  the  steam  passages  from  the  high  to  the  low  pres- 
sure cylinders  the  shortest  possible. 


8pac£  Occupied. 

WCIGHT. 

DiBCBiPTioM  or  Enqinb. 

Total. 

Per  cob. 
ft.  of  cy- 
linder. 

Total. 

Per  cub. 
ft.  of  cy- 
linder. 

The  American  overhead  beam,  (1  cylinder,) 
The  aide  lever,        .                .            ** 
The  ow:iliator.                .                      " 
The  double  cylinder  expansion  (4  cylindprs,) 

cub.  feet. 

14,000 

12,000 

8,000 

10,000 

cub.  feet 
44-408 
38  064 
25-376 
17000 

lbs. 
280.000 
295,000 
220,000 
448,000 

lbs. 
885 
935 
697 
760 

Although  a  strict  comparison  cannot  be  made,  an  idea  of  their  com- 
pactness may  be  formed  by  the  above  spaces  and  weights  required  in 
the  ship  for  a  single  engine.  The  side  lever  and  oscillator  having 
cylinders  85  inches  diameter  and  8  feet  stroke,  and  the  American 
beam  an  equal  capacity,  but  of  70  inches  diameter  and  10  feet  stroke. 
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The  space  occupied  includes  all  passages  about  the  engines,  but  not 
that  part  of  the  overhead  beam  iirhich  is  up  out  of  the  way  above  deck. 

The  small  cylinders  have  induction  valves  only.  They  are  the  grid- 
iron slide  with  sufficient  lap  to  act  as  expansion  valves.  Between  the 
small  and  large  cylinders  are  slide  valves  of  the  ordinary  character, 
without  lap,  having  their  faces  toward  the  large  cylinders,  and  when 
the  port  is  uncovered  by  the  valve  the  communication  is  free  from  the 
small  to  the  large  cylinder  at  one  end  and  from  the  large  cylinder  to 
the  condenser  at  the  other.  The  cylinders  are  entirely  surrounded 
with  steam  from  the  top  of  the  steam  drums  of  the  boilers,  where  the 
temperature  is  from  100^  to  150°  F.  higher  than  at  the  surface  of  the 
water.  This  superheating  is  effected  by  having  steam  drums  12  feet 
in  height,  with  the  uptakes  from  the  tubes  to  the  smoke  pipe  passing 
through  them ;  the  fire  surface  thus  exposed  to  the  steam  being  about 
17*5  per  cent,  of  the  total  fire  surface. 

As  it  may  be  useful  to  some  readers  to  know  the  full  dimensions  of 
the  vessel,  boilers,  and  engines,  I  give  them  complete  of  the  Lima^ 
those  of  the  Valparaiso^  Callao,  and  Bogota  being  essentially  the  same. 

HoLL. — Length  on  deck,  857  ft.  Length  between  peipendicnian,  251  ft.  Breadth 
extreme,  30  ft.  Depth  of  bold,  17  ft.  Do.  to  spar  deck,  25  ft.  4  int.  Length  of  engine 
•pace,  including  bunkers,  71  ft.  Do,  exclusive  of  do.  88  ft.  9  ins.  Tonnage,  (English 
old  measurement,)  1116  44*94  tons.  Do.  (do.  new  do.}  gross,  1461*24  tons.  Do.  (do.) 
engine  room,  295-61  tons.  Do.  (Ao,)  register,  1165  63  tons.  Displscement  at  time  of 
trial,  1346*00  tons.  Area  of  midship  section  at  do.  308  sq.  ft.  Draft  of  water  at  do.  for- 
ward, II  ft.,  aft,  12  ft.     Speed  at  do.  12  knots. 

BoiLBiiB«— Kind — Multitubular,  horizontal  fire  tube,  iron  tubes.  Number  of  pieces, 
two.  Length  of  each,  12  ft.  Breadth  of  each,  9  ft.  6  ins.  Height,  excIusiTe  of  steam 
drum,  13  ft.  6  ins.  Do.  inclusive  of  do. 25  ft.  Number  of  tubes,  616.  Diiuneter  of 
do.  outside,  4^  ins.,  inside,  4  ins.  Length  of  do,  6  ft.  6  ins.  Number  of  furnaces,  6. 
Length  of  grate  bars,  6  ft.  6  ins.  Breadth  of  each  furnace,  3  ft.  6  ins.  Grate  surface, 
136-5  sq.  ft.  Fire  surface,  3200  sq.  ft.  Ratio  of  fire  to  grate  surface,  23-44  to  1. 
Diameter  of  smoke-pipe,  5  ft.  Height  of  do.  above  grate,  45  ft.  Cubic  contents  of  water 
and  steam  upace,  1000  cub.  ft.  Do.  of  combustion  chambers  and  furnaces,  480  cub.  ft. 
Air  space  through  fire  bars,  about  50  sq.  ft.  Do.  through  tubes,  50  sq.  ft.  Do.  through 
smoke-pipe,  19*6  sq.  ft.  Diameter  of  uptakes  through  steam  drum,  2  ft.  Number  of  do. 
six.  Surface  of  do.  expoaed  to  steam,  560  sq.  ft.  Combustion  of  coal  per  hour  at  time 
of  trial,  2590  lbs.    Pressure  of  steam  at  do.  24  lbs. 

Engines. — Kind — Inclined  direct-acting,  double  cylinder  expansion.  Number  of  cylin- 
ders, four,  two  high  pressure  and  two  low  pressure.  Diameter  of  high  pressure  cylinders, 
62  ins.  Do.  of  low  do.  90  ins.  Ratio  of  areas,  about  three  to  one.  Length  of  atroke,  5  ft. 
Area  of  steam  passages,  (6x24,)  144  sq.  ins.  Condenser,  common  jet, capacity,  400  cub* 
ft.  Air  pump,  vertical  single  acting,  lifting,  capacity,  17  cub.  ft.  Vacuum  at  time  of  trial, 
28  ins.   Horses  power  at  time  of  trial,  1150. 

PaddlbWbibls. — Kind-- Feathering,  with  Penn's  eccentrics  and  iron  floats.  Diame* 
ter  over  floaU,  25  ft.  2  ins.  Length  of  do.  S  ft.  2  ins.  Breadth  of  do.  3  ft.  Thickness 
of  do.  l-in.  Number  of  do.  in  each  wheel,  twelve.  Immersion  at  time  of  trial,  4  ft. 
Total  weight  of  engines,  200  tons.  Do.  of  boilers,  50  tons.  Do.  of  water  in  do.  18  tons. 
Do.  of  both  paddle  wheels,  40  tons.  Do.  of  coal  when  bunkers  are  filled,  250  tons. 

The  Lima  and  Bogota  were  in  constant  use  9000  miles  from  En^ 
land^  and  were  detached  from  their  service  in  the  line  and  sent  this 
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great  distance  under  steatn,  to  have  maehiner  j  removed  which  was  of 
modern  oonstrnction  and  in  every  respect  mechanically  good,  to  re- 
ceive new,  of  a  type  which  had  yet  to  become  known  to  the  general 
engineering  profession.  Much  more  than  ordinary  advantages  must 
be  obtained  by  any  engineering  improvement  to  induce  so  conservative 
a  body  as  an  English  steamship  company  to  put  themselves  to  so  great 
an  inconvenience  and  outlay. 

The  comparative  economy  of  the  old  and  the  new  machinery  of  these 
vessels  may  be  gathered  from  the  following  several  facts. — 

The  Valparaiso^  with  the  new  machinery,  burned  640  tons  of  coal 
the  round  trip  between  Panama  and  Valparaiso,  at  the  same  time  that 
the  Lima  and  Bogota^  with  the  old  machinery,  consumed  1150  tons. 
The  Lima  was  48  steaming  days  in  going  from  Gallao  to  Liverpool, 
and  burned  1900  tons  of  coal.  On  her  return,  after  being  fitted  with 
the  new  machinery,  she  steamed  only  42  days,  and  burned  but  1000 
tons  of  coal;  and  her  commander,  Gapt.  Wells,  informed  me  that 
the  weather  was  more  favorable  on  the  passage  to  England  than  on 
his  return. 

The  Bogota^  on  her  first  passage  out,  in  April,  1852,  averaged  on 
the  passage  to  Madeira  9*75  knots  with  a  consumption  of  4256  lbs. 
of  coal  per  hour.  On  her  passage  out,  after  receiving  the  new  ma« 
chinery,  in  September,  1859,  she  averaged  on  the  passage  to  St.  Vin- 
cent, Cape  de  Verde,  10-42  knots,  with  a  consumption  of  2128  &>8. 
per  hour. 

The  Chief  Engineer  of  the  Lima  informed  me  that  her  coal  bills 
for  the  round  trip  of  5200  nautical  miles,  were  7500  dollars  less  than 
they  were  previous  to  the  change  in  the  machinery. 

These  are  the  crude  facte  which  establish  the  great  gain  in  economy 
of  fuel;  but,  in  addition  to  this,  the  tonnage  of  the  vessels  were  con- 
siderably increased  by  the  lesser  weight  and  space  of  the  new  ma- 
chinery, and  the  difference  in  the  coals  required  to  be  carried. 

It  can  easily  be  understood,  therefore,  why  the  company,  after  be- 
coming convinced  that  the  above  results  could  be  obtained,  should  put 
themselves  to  such  great  inconvenience  and  expense.  It  is,  however, 
pretty  well  understood  by  American  engineers,  that  English  marine 
engines  generally,  though  possessing  great  mechanical  excellence, 
develop  considerably  less  power  per  pound  of  coal  than  American 
engines.  To  enable  the  American  engineer,  then,  to  judge  of  the 
propriety  of  introducing  machinery  of  that  character  into  our  steam 
marine,  it  is  necessary  to  compare  them  with  one  of  our  most  econo- 
mical American  engines.  Those  of  the  U.  S.  Frigate  Saranae  pre- 
sent, perhaps,  the  best  sample  that  could  be  taken,  as  they  are  tho- 
roughly American  engines,  and  are  very  economical. 

There  is  no  question  but  that  the  boilers  of  the  Saranae  and  those 
in  general  use  in  our  navy  at  the  present  time,  are  decidedly  superior 
to  those  which  have  been  furnished  to  the  Pacific  Steam  Navigation 
Company,  by  Randolph,  Elder  &  Go.  The  question  is,  therefore, 
solely  between  the  two  kinds  of  engines. 

To  make  a  strict  comparison  between  engines,  independent  of  the 
boilers,  it  is  necessary  to  compare  the  power  obtained  with  the  water 


6  Oirnl  Engineering. 

required  to  be  evaporated.  This  can  be  done  with  little  difficalty  from 
correctly-taken  indicator  diagrams  from  engines  in  good  working  or- 
der. There  is  also  a  great  advantage  in  this  mode  of  comparison,  in 
that  no  dependence  is  required  to  be  placed  upon  the  obserratioDs  of 
those  in  attendance,  always  liable  to  be  more  or  less  erroneous,  and 
in  that  it  is  not  necessary  to  take  a  mean  of  a  large  number  of  dia- 
grams: the  examination  of  one  set  giving  accurate  results  for  the  con- 
ditions which  exist  at  the  time  they  are  taken. 

The  Saranac  was  completed  in  1849.  The  engines  were  designed 
by  C.  W.  Copeland,  Esq.,  and  built  by  Jabez  Coney,  of  Boston.  She 
originally  had  flue  boilers  of  copper ;  but  the  great  success  of  the 
Martin  Vertical  Water  Tube  Boiler  led  to  their  removal  and  the  intro- 
duction of  the  latter  type  in  1857.  Her  engines,  however,  remain 
unchanged,  except  in  the  cut-off  giear,  which  is  quite  unimportant  in 
an  economical  point  of  view.  The  following  are  the  dimensions  of 
the  vessel,  boilers,  and  engines. — 

Hull. — Length  over  all,  237  A.  Length  between  perpendicular*,  SIS  ft.  Breadth, 
extreme,  38  ft.  Depth  of  hold,  23  ft.  6  ins.  Tonnage  (CuBtora  House  roeasorement), 
J 440  tons.  Draft  of  water  at  deep  load,  17  ft.  9  ins.  Displacement  at  aboTe  draft,  2290 
tons.  Area  of  midship  section  at  above  draft,  540  sq.  ft.  Speed  in  smooth  water  at 
•ea  with  893*5  horaes  power,  7  knots. 

BoiLiBS. — Kind^Martin's  patent  vertical  water  tube ;  brasa  tabes.  Number  of  pieces, 
two.  Length  of  each,  10  ft.  6  ins.  Breadth  of  each,  30  ft.  5  ins.  Height  of  each,  ex- 
clusive of  steam  drum,  11  ft.  3  ins.  Do.,  inclusive  of  do.,  13  ft.  3  ins.  Number  of  tabes, 
2860.  Diameter  of  do.,  inside,  1  8-10  ins.,  outside,  2  ins.  Iiength  of  do.,  2  ft.  9  ins. 
Number  of  furnaces,  12.  I>ength  of  grate  bars,  6  ft  Breadth  of  each  furnace,  2  ft. 
9}  ins.  Grate  surface,  201  sq.  ft.  Fire  surface,  6009  sq.  ft.  Ratio  of  fire  to  grate  sur- 
face, 30  to  1.  Diameter  of  smoke-pipe,  6  ft.  4  ins.  Height  of  do.  above  grate,  60  ft 
Air  space  through  fire-bars,  about  80  sq.  ft.  Do.  through  tube  boxes,  27-5  sq.  ft  Do. 
through  srooke*pipe,  31*6  sq.  ft. 

Enqinks. — Kind — Inclined  direct-acting.  Number  of  cjlinders,  two.  Diameter  of  dc, 
60  ins.     Length  of  stroke,  9  ft.     Condenser,  common  jet.    Air  pump.    loclineU  piston 

pump. 

Pa  DDL!  Wbxils.^  Kind— Common  radial ;  wooden  floats.  Diameter  over  floats,  27 
fL  6  ins.  Length  of  floats,  9  ft.  Breadth  of  do., 2  ft.  6  ins.  Number  of  do.  in  each 
wheel,  22.    Immersion  at  above  draft,  6  ft.  4  ins. 

The  cylinders  of  the  Saranac  are  well  snrronnded  by  felt  and 
■wooden  lagging,  but  there  are  no  steam  jackets ;  neither  is  the  steam 
superheated. 

The  folloifing  are  the  observed  conditions  at  the  time  the  diagrams 
in  the  adjoining  plate  were  taken.  The  engines  of  the  Valparai$o 
differ  from  the  others  in  not  having  the  cylinders  surrounded  with 
steam^  except  in  the  cylinder  bottoms  of  large  cylinders,  and  in  all 
cylinder  covers.  These  diagrams  were  taken  from  the  engines  when 
doing  their  ordinary  every-day  work ;  it  being  the  rule,  both  in  our 
navy  and  in  that  line  of  steamers,  to  take  one  complete  set  each  day, 
and  place  them  on  file.  One-half  only  of  each  set  examined  are  given 
ii\  the  plate. 

The  curved  lines  drawn  upon  the  diamms,  marked  M,  show  the 
true  expansion  curve,  according  to  the  law  of  Mabiottb.    ThoM 
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marked  B  in  the  diagrams  from  the  Saranae^  show  the  modification 
of  Mariotte's  law,  which  is  effected  by  the  slight  superheating  of  the 
steam  during  expansion,  according  to  <he  laws  of  steam  as  given  by 
Reonault.  The  dotted  lines  along  the  expansion  curves  of  the  dia- 
grams, represent  the  true  pressure  in  the  cylinder. 


Saramao. 

Valparaiso. 

Uallao. 

Pressure  of  tteam  in  the  boilers, 

12  lbs. 

19}  lbs. 

18  lbs. 

Vacuum  in  the  condenser, 

26  ins. 

26  ins. 

26  ins. 

Position  of  throttle  valve. 

Wide  open. 

4  ins.  open. 

Temperature  of  hot-wells, 

110®  P. 

Pounds  of  coal  used  per  hour, 

1470 

2240 

1960 

Kind  of  coal,                   •                • 

Anthracite. 

8cotch,WeIsh,  &  patent  fuel 

Per  centum  of  ashes  and  clinker, 

21 

16 

16            1 

When  the  induction  valve  is  closed  and  the  pressure  suddenly  com- 
mences to  fall,  the  indicator  piston  is  a  little  behind-hand  in  its  move- 
ments, and  then  when  it  does  start,  its  momentum  carries  it  a  little 
too  far.  In  applying  the  dotted  line,  I  have  been  compelled  to  rely 
entirely  upon  my  experience  and  judgment  in  such  matters.  If  any 
engineer  thinks  they  are  incorrect,  he  can  easily  retrace  them  to  suit 
himself,  and  modify  my  results  accordingly. 
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To  obtain  the  expansion  curve  of  Mariottb,  the  pressure  was  mea- 
sured on  the  diagram  at  A  and  the  calculations  are  made  as  if  the  stroke 
commenced  at  the  line  B ;  the  space  between  that  and  the  commence- 
ment of  the  diagram  being  the  length  of  the  cylinder  which  would  be 
equal  in  capacity  to  the  clearance  between  the  valves  and  the  piston 
at  the  end  of  the  stroke.  It  will  be  observed  that  the  measurement 
of  the  pressure  at  A  for  9,pinnt  cTappui  of  the  expansion  curve  is  exactly 
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what  is  effected  by  the  correction  of  the  line  traced  by  the  indicator 
shown  by  the  dotted  line. 

As  I  have  observed  in  a  recent  publication  that  Regkault's  expo- 
sitions of  the  laws  of  steam  are  sometimes  misunderstood,  I  give  in  the 
foregoing  table  the  exact  method  by  which  Rbgnault'b  curve  of  ex- 
pansion has  been  found  in  the  two  diagrams  from  the  Saranae  given 
in  the  plate. 

The  temperatures  in  column  c  were  taken  from  the  well  known  table 
of  the  pressures  and  temperatures  of  steam  given  in  all  engineering 
pocket-books.  Where  the  pressures  in  column  i  were  not  found  exactly 
in  the  table,  the  increase  of  temperature  between  the  next  higher  and 
next  lower  tabular  pressure  was  assumed  to  be  proportional  to  the 
increase  of  pressure,  which  is  not  rigorously  true,  but  is  nearly  so, 
for  the  small  differences  employed.  The  total  heat  required  to  main- 
tain the  pressure,  column  d,  was  taken  from  Regnault's  tables.  Where 
the  temperature  in  column  c  were  not  found  exactly  in  the  table  the 
difference  was  obtained  between  the  given  and  the  next  lower  tabular 
temperature,  and  this  multiplied  by  0*305  gave  accurately  the  amount 
which  was  required  to  be  added  to  the  tabular  total  heat.  The  increase 
of  pressure  was  obtained  upon  the  rule  of  Regnault  that  it  was  doubled 
by  the  addition  of  494°  Fahr. 

From  this  table  it  would  appear  that  where  the  heat  of  the  steam 
is  neither  increased  nor  diminished  by  extraneous  influences,  any  ex- 
pansion of  the  steam  causes  it  to  be  superheated  and  not  condensed, 
as  some  have  erroneously  asserted,  basing  their  assertion  upon  the 
laws  of  steam  as  given  by  Regnault. 

A  little  reflection  must  also  convince  any  one  not  carried  away  by 
a  kind  of  scientific  fanaticism  that  the  yielding  of  the  piston  in  the 
cylinder  to  the  pressure  upon  it  affects  the  steam  only  by  giving  it  an 
opportunity  to  expand.  What  then  becomes  of  Prof.  Joule's  theory 
that  condensation  is  caused  by  a  rendition  of  power  on  the  part  of  the 
steam  ?  It  is  painful  to  know  that  such  absurd  doctrines  are  advanced 
by  men  of  learning  and  position,  and  that  they  are  proved  to  be  cor- 
rect, and  adopted  into  the  calculations  of  others  equally  learned  and 
high  in  position. 

In  the  subjoined  tables  will  be  found  the  calculations  of  the  diagrams 
from  the  engines  of  the  three  vessels  compared,  tabulated  in  such  a  way 
as  to  enable  any  engineer  to  judge  of  the  correctness  of  the  results  de- 
tained and  to  insert  his  own  corrections  at  the  proper  .point  wherever 
he  may  consider  it  necessary. 

In  obtaining  the  amount  of  steam  condensed  in  the  cylinders  of  the 
Saranae  before  the  point  of  cutting  off,  I  was  necessarily  compelled 
to  assume  that  the  cylinder  remained  constantly  at  the  same  tempera- 
ture during  the  different  fluctuations  of  the  steam  within  it — as  to  at- 
tempt a  calculation  of  the  amount  of  its  fluctuations  during  the  stroke 
would  be  a  refinement  which  I  consider  is  much  better  left  out  of  all 
investigations  of  this  kind.  If  it  could  be  accurately  known  and  em- 
ployed the  result  of  the  calculation  would  be  a  greater  amount  of  con- 
densation previous  to  cutting  off  than  has  been  arrived  at  in  the  table. 
Because,  when  the  steam  first  entered  the  cylinder  the  temperature  of 
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the  latter  is  below  the  mean,  but  when  the  piston  is  at  the  commence- 
laent  of  the  \  stroke  which  has  been  taken  for  a  measure  of  the  conden- 
sation, the  metallic  surfaces  with  which  the  steam  is  in  contact  has  been 
heated  to  a  temperature  above  the  mean,  and  during  this  ^  stroke  its 
temperature  is  still  going  up,  so  that  the  difference  between  the  tem- 
peratures of  the  steam  and  the  surfaces  with  which  it  is  in  contact  is  not 
80  great  during  the  above  \  stroke  as  between  the  steam  and  the  mean 
temperature  oi  the  cylinder  given  in  the  table.  The  condensation  per 
unit  of  surface  and  unit  of  difference  in  temperature  is,  therefore,  greater 
than  that  arrived  at  in  the  table.  At  the  same  time  the  difference  be- 
tTv  een  the  temperatures  of  the  steam  and  the  surfaces  with  which  it  comes 
in  contact  before  cutting  off  is  greater  than  between  the  steam  and  the 
mean  temperature  of  the  cylinder,  so  that  this  greater  condensation  per 
unit  should  be  multiplied  by  a  greater  difference  of  temperature  than 
is  given  in  the  table. 

In  calculating  the  condensation  of  the  different  diagrams  the  unit 
in  the  fifth  column  only  was  used. 

One-fourth  only  of  the  stroke  was  used  to  find  the  unit  for  calculat- 
ing the  condensation  and  that  taken  immediately  after  the  starting 
point  of  the  expansion  curve  of  the  diagrams,  because  during  the  latter 
part  of  the  stroke  the  temperature  of  the  steam  gets  below  that  of  the 
cylinder  and  the  condensation  not  only  ceases  but  evaporation  takes 
place,  which  is  not  only  very  reasonable,  but  may  be  observed  in  the 
diagrams  of  the  Saranac  given  in  the  plate,  while  during  the  \  stroke 
made  use  of  the  temperature  of  the  steam  was  always  above  that  of  the 

linder. 

The  loss  by'blowing  off  has  been  taken  at  about  the  average  of  sea- 
going ships  when  the  existence  of  scale  is  ignored,  and  the  same  for 
ail.  It  is  put  mto  the  account  of  the  engines  because  it  is  an  attach- 
ment of  the  engines  and  not  of  the  boilers  which  prevents  this  loss. 

In  computing  the  number  of  times  the  steam  is  expanded  the  ratio  is 
found  between  the  space  filled  with  steam  at  the  point  of  cutting  off 
and  the  space  filled  at  the  end  of  the  stroke.  The  steam  really  expands 
ai  much  more  than  this  as  there  is  condensation  beyond  the  point  of 
cutting  off.  That  is,  however,  a  kind  of  expansion  that  requires  no 
"precedents"  to  prove  it  unbeneficial. 

In  calculating  the  diagrams  of  the  Valparaiso  and  Callao  I  labored 
under  the  difficulty  of  not  knowing  the  amount  of  space  in  the  clear- 
ances of  the  piston  and  the  steam  passages.  I  estimated  this  amount  for 
the  small  cylinders  to  be  equal  to  3^  inches  in  length  of  cylinder  for 
the  upper  end  and  4  inches  for  the  lower  end.  This  may  appear  large 
until  it  is  remembered  that  these  cylinders  have,  not  only  the  ordinary 
induction  passages,  but  in  addition  there  are  the  peculiar  eduction  pas- 
sages to  the  large  cylinders,  within  which,  as  in  a  steam  chest,  are  the 
slide  valves  of  the  large  cylinders.  With  regard  to  the  clearances  in 
the  large  cylinders  I  was  guided  entirely  by  the  amount  which  the 
pressure  of  the  steam  fell  at  the  end  of  the  stroke  of  the  small  piston 
and  the  commencement  of  the  stroke  of  the  large  piston,  as  shown  by 
the  diagrams  accounting  the  spaces  filled  to  be  inversely  as  the  pres- 
sures indicated. 
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The  clearances  of  the  Saranac  are  equal  to  6  inches  length  of  cylin- 
der at  the  upper  end  and  6*8  inches  at  the  lower  end. 

In  obtaining  the  weight  of  the  water  evaporated  from  the  diagrams 
of  the  Valparaiso  and  Callao  I  have  treated  it  as  though  saturated 
steam  was  used ;  this  gives  a  slight  excess  of  the  true  amount  of  even 
that  which  would  be  evaporated  by  the  heat  contained  in  it,  but  the 
error  is  very  small,  and  could  not  be  corrected  because  the  exact  amount 
which  the  steam  was  superheated  at  the  time  the  diagrams  were  taken 
is  not  noted  on  them,  and  I  am  informed  that  it  varies  considerably 
at  different  times. 

It  is  estimated  by  English  engineers  familiar  with  the  steam  jacket^ 
that  five  per  cent,  of  the  steam  raised  in  the  boiler  is  condensed  in  the 
jacket.  This  amount  appears  rather  small  when  the  great  number  of 
expansions  are  considered,  but  it  must  not  be  forgotten  that  the  steam 
is  superheated  both  when  entering  the  cylinder  and  the  jacket.  Mr. 
Jameson  was  intending  to  ascertain  by  direct  experiment  how  much 
was  thus  condensed,  but  when  I  left  the  Pacific  it  had  not  yet  been 
done.  The  bottoms  of  the  large  cylinders  and  all  cylinder  covers  being 
the  only  steam  jackets  around  the  cylinders  of  the  Valparaiso  amount 
to  38*8  per  cent,  of  their  whole  surface,  and  5  per  cent,  of  this  is  (38*8 
X  '05=)  1-94  per  cent. 

Collecting  the  data  contained  in  the  foregoing  we  have  the  follow* 
ing  results  and  comparisons  between  the  engines  per  %e^  the  boilers 
per  se^  and  of  them  both  combined. 


Actual  Pkbfurmancbs. 


Pounds  of  steam  required  per  hour  per  R.P., 
Founds  of  water  evaporated  per  lb.  of  coal, 
-  •<  •       per  lb.  of  com- 

bustible,       •  .  • 

Pounds  of  coal  required  per  hour  per  R.  p., 
combustible  *' 


« 


M 


SaraBac 

Valparaiso. 

Cinao. 

36.767 
7.166 

9070 
3-736 
3*911 

19-736 
6-675 

6-697 
3*640 
8010 

30*36 
6*631 

7*807 
3*064 
3696 

Meaiibo> 
tween  Val- 
paraiso and 
Callao. 


RnATIVI  PiBrOBKAHOXB. 


Ratio  of  power  obtained  per  unit  of  water 
evaporated, 

Ratio  of  water  evaporated  per  unit  of  coal 
consumed,    •  •  • 

Ratio  of  water  evaporated  per  unit  of  com- 
bustible consumed,  • 

Ratio  of  power  obtained  per  unit  of  coal 
consumed,  .  • 

Ratio  of  power  obtained  per  unit  of  com- 
bustible consumed,  • 


1*000 

1*366 

1*331 

1*000 

0*778 

0*933 

1*000 

0*738 

0*860 

1*000 

1*066 

1*333 

1*000 

0*967 

1*131 

19*993 
6*103 

7*303 
3*397 
3-803 


1*338 
0'660 
0*793 

1*0U 


From  this  exhibit  it  would  appear  that  there  is  no  doubt  about  the 
superiority  of  the  engines  of  the  Valparaiso  and  Callao  over  those  of 
the  SaranaCj  but  in  comparing  the  two  sister  vessels  together  we  get 
the  best  results  from  the  engines  which  are  only  partially  steam  jack- 
eted, but  it  is  evident  from  the  appearance  of  the  diagram  from  the 
top  end  of  the  cylinder  ( Valparaiso  No.  1)  that  the  induction  valve 
leaked,  and  the  evaporation  given  in  the  tables  is  therefore  deficient  to 
the  extent  of  the  leak. 
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As  the  same  coals  were  used  in  both  yessels  the  true  eyaporation 
per  pound  of  coal  is  very  probably  nearly  the  same. 

The  ratio  of  excellence  of  the  engines  of  the  two  yessels,  as  per  the 
aboye  table,  stands : 

Valparaiso  1-000 ;  Callao  0-974. 

Bat  if  the  same  amount  of  water  is  really  evaporated  by  the  boilers 
of  each,  the  ratios  would  stand  : 

Valparaiso  1*000 ;  Callao  1*154. 

They  would  then  compare  with  the  Saranac  as  follows  : 
Saranacl'QQQ\    Valparaiso  V1Z%  \  Callao  l'Z21. 

It  is  evident  from  the  tables  that  a  much  greater  economy  could  be 
obtained  from  these  engines  by  simply  increasing  the  pressure,  so  that 
the  per  cent,  of  loss  by  the  back  pressure  in  the  large  cylinder  would 
be  reduced.  In  the  Valparaiso  this  is  now  49*1  and  in  the  Callao 
38*6.  To  double  the  pressure  would  reduce  this  loss  one-half.  This 
could  be  done  without  much  increasing  the  pressure  in  the  boilers  by 
permitting  the  steam  to  follow  the  small  piston  farther.  It  will  be 
obseryad  that  the  horses  power  of  the  small  cylinders  is  the  greatest 
in  each  case ;  if,  therefore,  they  were  to  follow  the  small  piston  far 
enough  to  make  the  power  of  the  large  piston  a  little  the  greatest  it 
would  of  itself  reduce  the  above  loss  considerably,  while  the  loss  by 
the  diminished  number  of  times  the  steam  would  be  expanded,  would 
be  comparatively  very  small.      » 


Report  of  the  Committee  on  Gas  Works,  presented  to  the  Select  and 
Common  Councils  of  the  City  of  Philadelphia,  April  19,  1860. 

To  the  Select  and  Common  CounciU  of  the  City  of  Philadelphia. 

The  Committee  on  Gas  Works,  to  whom  were  referred  the  following 
resolutions,  viz : 

^^Resolvedy  By  the  Select  and  Common  Councils  of  the  City  of  Phi- 
ladelphia, that  the  Committee  on  Gas  Works  be  instructed  to  inquire 
and  report  whether  the  manufacture  of  gas  from  any  materials  other 
than  those  now  in  use  at  the  Philadelphia  Gas  Works,  is  practicable ; 
and  if  so,  whether  such  gas  can  be  manufactured  at  a  cheaper  rate 
than  is  now  charged,  and  if  so,  at  what  rate ;  and  whether  such  gas 
gives  an  equal  or  greater  degree  of  light  than  that  manufactured  from 
coal ;  and  if  thought  practicable,  what  cost  will  be  incurred  in  change 
of  apparatus,  &c.,  and  any  other  information  relative  to  the  subject^ 
which  they  may  deem  important. 

*^Resolved,  That  they  be  further  instructed  to  inquire  and  report 
from  what  cause  (if  it  can  be  ascertained,)  the  bills  of  consumers  of 
gas  have  been,  of  late,  so  largely  increased  ;  whether  from  defective 
meters,  or  from  inferior  quality  of  gas  furnished,  or  from  other  causes* 

^^Resolved^  That  the  Committee  be  instructed  to  report  at  as  early 
a  day  as  convenient." 

Respectfully  report — That,  in  reference  to  the  first  resolution,  th^ 
Committee  are  not,  as  yet,  prepared  to  report. 

Vol.  XL.— Thud  Sbuib.— No.  1.— Jolt,  1S60.  t 


14  Civil  Engineering. 

In  parsnance  of  the  second  resolution,  directing  inquiry  into  the 
cause  of  the  recent  increase  in  the  amount  of  gas  bills,  it  seemed  right 
for  the  Committee  first  to  ascertain  whether  the  increase  referred  to, 
had  any  existence,  in  fact. 

For  this  purpose,  a  statement  has  been  compiled  from  the  Bill 
Books  of  the  Gas  Offices,  exhibiting ^11  the  bills  issued  in  the  months 
of  December,  January,  and  February,  during  four  successive  years, 
to  all  consumers,  who,  for  that  time,  have  continued  to  use  gas  in  the 
same  premises,  in  the  wards  comprising  the  old  city  proper,  Moya- 
mensing,  Spring  Garden,  Penn  Township,  and  West  Philadelphia. 

This  statement  comprises  the  bills  of  11,114  consumers,  to  whom 
more  than  44,000  bills  were  issued  during  the  four  winters. 

It  appears  that  the  bills  of  3259  of  the  consumers,  or  not  quite  one- 
third,  are  higher  in  the  last  winter  than  in  those  of  the  three  previous 
years,  and  the  bills  of  7855,  or  rather  more  than  two-thirds,  are  not 
higher  than  those  for  previous  years. 

The  aggregate  amount  of  all  the  bills  to  these  consumers,  in  the 
winter  of 

1856-57  was  8188,177-70 

1857-58                        "  125,762-24 

1858-59                        "  137,923-36 

1859-60                        "  141,368-64 

the  increase  of  1859-60,  over  1856-^7,  being  $3190-84,  or  about  2  J 
per  cent. 

The  reports  of  the  Inspectors  of  fittings  show  that  in  the  interval 
between  1856  and  1859,  the  number  of  additional  lights,  put  on  by 
the  consumers  included  in  the  foregoing  statements,  is  8300,  or  about 
6  per  cent,  increase  of  lights,  if  these  customers  are  supposed  to  have 
in  use  the  average  number  of  lights,  which  is  shown  by  the  published 
reports  to  be  twelve  to  each  consumer. 

From  this  it  appears,  that  the  amount  of  gas  used  has  not  inereased 
as  much  as  the  number  of  lights  in  use;  and  a  similar  result  is  exhi* 
bited  by  comparing  the  whole  quantity  of  gas  sold  in  the  year  with 
the  whole  number  of  lights  in  use  at  the  beginning  of  the  year.  For 
example,  the  number  of  lights  reported  to  Councils,  as  in  use  in  Jan- 
uary, 1856,  was  300,406,  and  the  cubic  feet  of  gas  sold  in  that  year 
was  415,888,950,  being  1384  feet  to  each  light.  The  lights  reported 
in  use  in  January,  1859,  was  378,462,  and  the  cubic  feet  of  gas  sold 
in  that  year  was  494,128,345,  being  1305  feet  to  each  light,  or  5\  per 
cent  less  than  before. 

These  comparisons  have  been  carried  back  so  as  to  include  four 
years  in  order  to  avoid  the  erroneous  conclusions  which  would  result 
from  taking  only  the  past  two  years,  which  included  a  period  of  com* 
mercial  depression,  the  effects  of  which  are  very  marked  apon  the 
consumption  of  gas  by  certain  classes  of  consumers ;  among  whom  the 
various  manufacturers  present  very  conspicuous  examples;  while 
among  other  classes  not  thus  affected  by  business,  the  quantity  of  gas 
consumed  has  been  curiously  regular,  sometimes  the  bills  for  three 
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or  four  successive  winters  not  materially  varying  in  amount,  and  in 
thousands  of  instances  not  differing  so  much  as  one  dollar  for  several 
years.  The  aggregate  amount  of  the  bills  for  the  periods  of  commer- 
cial distress,  and  also  the  average  consumption  per  light  in  use,  are 
shown  to  be  diminished  in  a  remarkable  degree,  and  gives  strong  con- 
firmation to  the  other  proofs  elicited  by  this  laborious  investigation, 
of  the  carefulness  and  accuracy  with  which  the  books  and  accounts  of 
the  City  Grus  Trust  are  kept. 

The  table  of  annual  consumption  per  light,  compiled  from  the  pub- 
lished reports  to  Councils,  shows  the  average  amount  of  gas  used  per 
light  to  be  less  in  1859  than  in  any  other  of  the  eighteen  years  elapsed 
since  the  City  has  owned  the  Gas  Works,  except  1857  and  1858,  when 
the  consumption  was  so  much  reduced  by  the  suspension  of  business. 

In  addition  to  the  statements  exhibiting  the  foregoing  facts,  rela- 
ting only  to  consumers  who  have  been  supplied  during  four  successive 
years,  two  others  have  been  prepared,  embracing  all  those  consumers 
who  have  used  gas  during  the  last  two  winters,  in  Southwark  and 
Kensington. 

These  comprise  two  bills  for  each  of  8408  consumers,  amounting  to 
6816  bills,  and  make  an  aggregate  of  more  than  50,000  bills,  whose 
amounts,  making  a  total  of  9543,231*84,  have  been  examined  and 
compared  in  this  investigation. 

In  the  first  named  district  the  gas  was  derived  from  the  City  Works 
during  both  winters ;  but  in  the  former  season,  received  only  an  in- 
adequate supply,  in  consequence  of  the  imperfect  communication  be- 
tween the  local  main  of  the  Southwark  Gas  Company,  and  those  of  the 
City,  from  which  the  supply  was  drawn ;  which  defects  were  removed 
in  the  summer  of  1859. 

The  aggregate  of  the  bills  here,  on  the  1st  of  March,  1859,  was 
910,652-79,  and  in  March,  1860,  was  $11,683-24,  the  increase  being 
91030*45,  or  not  quite  10  per  cent. 

In  Kensington,  the  bills  rendered  by  the  Northern  Liberties  Gas 
Company,  on  the  first  of  April,  1859,  amounted  to  $12,573-42 ;  and 
those  by  the  City  Gas  Works,  to  the  same  consumers  for  the  corres- 
ponding period  in  1860,  amount  to  $10,224-74,  the  former  amount 
being  greater  by  $2348*68,  or  22  per  cent,  over  the  latter. 

Part  of  this  gain  to  the  people  of  Kensington,  results  from  the  lower 
price  now  paid  per  one  thousand  cubic  feet ;  but  the  books  show  that 
nearly  one-half  of  it  is  in  the  saving  of  gas  consumed,  which  is  nearly 
10  per  cent,  less  since  their  supply  from  the  City  Works.  It  is  proper 
to  remark,  in  this  connexion,  that  the  saving  to  the  City  of  cost  of 
gas  for  public  lighting,  by  the  purchase  of  the  Kensington  Gas  Works, 
is  about  $5000  a  year ;  while  the  quantity  of  light  in  the  streets  is 
generally  greater  since  the  change  in  the  source  of  the  supply. 

In  Southwark,  out  of  1618  bills  rendered,  1029  were  larger  in  1860, 
than  in  1859,  and  589  were  not  larger. 

In  Kensington,  out  of  1790  bills  rendered,  378  bills  were  larger  in 
1860,  than  in  1859,  and  1412  were  not  larger. 

The  unavoidable  conclusion  to  which  the  Committee  has  arrived, 
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after  a  careful  consideration  of  the  foregoing  facts,  is  that  there  has 
been  no  general  increase  in  the  amount  of  gas  bills,  nor  any  local  in- 
crease that  is  not  evidently  the  result  of  an  increased  facility  of  sup- 
ply ;  and  moreover,  that  an  examination  of  the  accounts  of  the  many 
thousands  of  gas  consumers  kept  in  the  offices  of  the  City  gas  trust 
will  satisfy  every  unbiased  mind  as  to  the  regularity  and  reliability  of 
the  records  of  consumption  given  by  the  instruments  used  for  the 
measurement  of  gas. 

The  voluminous  statements  compiled  from  the  bill  books  for  the  use 
of  the  Committee  are  kept  open  to  the  inspection  of  any  member  of 
Councils,  and  indeed  of  any  citizen,  who  may  desire  to  examine  them, 
and  thus  form  his  own  judgment  as  to  the  accuracy  of  the  statistics 
that  have  been  derived  from  their  critical  analysis. 

Wm.  Rotch  Wister, 
Wilson  Kerr, 
J.  E.  Eldridqe, 
George  Read, 

Philadelphia,  April  lOth,  1860. 


Committee 

on 
Cras  Works 


Charles  T.  Jones, 
Wm.  Bradford, 
1  0.  H.  P.  Parker, 
'  l^  Stephen  Benton, 


recapitulation. 


CITY. 


First  Section.  North  of  tlie  North  Side  of  Market  Street,  from  Delaware  to  Schajikill, 
due  February  I, 

1857  1858  1859  I860 

$34,115-70  130,262-73  |34,286-45  $34,516-76 

Second  Section.    From  North  Side  of  Market  Street  to  South  Side  of  Walnut  Street 
(inctuaiye^  from  Delaware  to  Schuylkill  Rivers,  due  December  1, 

1856  1857  1858  1859 
$29,554-60               $26,319-92               $28,617-36                $30,25320 

Third  Section.  South  of  the  South  Side  of  Walnut  Street  to  South.Street  (incluaiTe) 
from  Delaware  to  Schuylkill  Rivera,  due  January  1, 

1857  1858  1859  1860 
$31,306-77               $29,674-86               $32,487-00                $32,04010 

Monthlies.    From  Vine  Street  to  South  Street  (inclusive^  from  Delaware  to  Schuyl-* 
kill  Rivers,  due 


1856-7 

1857-« 

1858-9 

1859-60. 

December  1, 
January      1, 
February    1, 

Total, 

$4483-64 
4438-14 
5380  71 

$4107-41 
4882-41 
4245-81 

$4729*48 
4728-81 
4446-30 

$4670-58 
4849-50 
4690  25 

$14,302-49 

$13,235-63 

$13,904  59 

$14,210-33 

BPBINO  OABOBH. 

First  Section.    East  of  Twelfth  Street  and  North  of  Vine  Street,  all  Streets  ranDing 
North  and  South,  due  December  I, 

1856  1857  1858  1859 
$5977-56                 $5728-48                   $6131-75                  $671195 

Second  Section.    East  of  Twelfth  Street,  end  North  of  Vine  Street,  all  Streets  niB« 
ning  East  and  West,  due  January  1, 

1857  1858  1859  1860 
$6916  8e                  $6532-86                    $7113-91                  $7378^35 
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Third  Section.  Weat  of  Twelfth  Street,'  all  Streett  North  of  Vine  Street,  doe 
Febiuary  1, 

1857                         1868                          1869  1860 

$8554-41                   $6903-45                    $8300*76  $9929*51 

Monthlies.    North  of  Vine  Street,  fiom  Sixth  Street,  db:.,  to  Schuylkill  River,  due 


1856-7 

1867-8       1       1858-9 

1859-6U 

December  1, 
January      1, 
February    1, 

Total. 

$503-97 
675-04 
662-36 

$474-73 
654*32 
669-36 

$517-26 
613-36 
667-21 

$551-25 
619-43 
604*47 

$1731-36 

$1688-41 

$1697-82 

$177616 

MOTAMXHSING. 


Dae,  Dee.  Ist, 

1857 

1858 

1859 

1860 

$4251-89 

$4036-38 

$3970-95 

$4104*00 

WEST  PHILADILPHIA. 


Due, 

1857 

1858                   1859 

1860 

January    1, 
Febroary  1, 

Total, 

$919-33 
646-73 

$879-80 
606*78 

$872-82 
639-95 

$901-82 
547-38 

146606 

1383-63 

1412*77 

1449-20 

$138,177-70 

$125,762-24 

$137.923  36 

$141,368-64 

Grand  Total.             .              $543,231*84                                | 

KENSINGTOX. 

Due,  April  let, 
1859  1860  1859  1860 

$12,673-42  10.224-74  cubic  feet  6,029,370     cubic  feet  4,644,328 

or  about  22  per  cent,  more  in  1859  than  in  1860. 

378  bills  greater  in  1860  than  in  1859. 
1403    ••     loss  ••  " 

9    **    identical        "        with     •< 


ToUl, 


1790  Billi. 

BOUTUWAftK. 

Due,  March  let, 

1859  1860 

$10,662*79  $11,683-24 

1029  biHs  greater  in  1860  than  in  1859. 

473    ••     less  "  « 

116    «<    identical       •<        with    " 


Tout,  1618  Bills. 

BUinfART. 

Showing  the  proportion  of  bills  in  the  last  winter,  that  are  greater,  or  leas,  or  identi< 
cal  with  those  of  previous  years. 


Greater. 

Less. 

Identical. 

Toul. 

Old  City  Proper, 
Spring  Garden, 
Moyanien«ing, 
West  Philadelphia, 

1979 

1070 

164 

46 

4560 

1401 

381 

101 

851 

491 

101 

29 

7380 

2962 

696 

176 

TotsU 

3269 

6383 

1472 

11,114 
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Kqmber  of  insUncei  of  Identical  Bills  In  the  four  yearf . 


2  Bills. 

3  Bills. 

4  Bills. 

Old  City  Proper, 
Spring  Garden, 
Moyamensing, 
West  Philadelphia, 

1559 

823 

169 

45 

88 

55 

9 

6 

43 

39 

13 

2 

Total, 

2595 

157 

97 

Lights  in  use 

Gas  sold 

Cubio 

Year. 

January  1st. 

during  the  year. 

feet  per  light. 

J842 

24,996 

49.888,830 

1995 

1843 

28.080 

47,565.751 

l(i93 

1844 

81,567 

63,fi3 1,156 

1699 

1845 

36.682 

54,076,598 

1746 

1846 

42,558 

74.547,300 

1751 

1847 

60.792 

89.700.993 

1766 

1848 

66,822 

105,663,050 

1581 

1849 

84,623 

134.003.850 

1583 

1850 

110,591 

181,267.500 

1639 

1851 

129,027 

195,212,325 

1517 

1852 

143,441 

209,574.250 

1461 

1853 

168,381 

248,120.995 

1473 

1854 

200.848 

279.807,174 

1340 

1855 

222,989 

293.800,915 

1313 

1856 

800,406 

415,888,950 

1384 

1857 

338.592 

432.052.884 

1276 

1858 

367,729 

444,631.979 

1242 

1859 

378.462 

494,128.345 

1305 

On  the  Efficiency  of  varitms  kinds  of  Railway  Brakes;  with  Expe^ 
rimental  Researches  on  their  Retarding  Powers.*  By  Mr.  W.  Faik- 
BAIRN,  M.  Inst.  C.  E. 

The  present  commanication  was  based  upon  an  inqnirj  which  arose 
out  of  a  report  prepared  by  Col.  Yolland,  Bl  E.,  for  the  Railway  De- 

{>artment  of  the  Board  of  Trade.  That  report  gave  the  results  of  a 
aree  number  of  experiments,  with  heavy  trains  at  high  velocities, 
made  with  the  steam  brake  of  Mr.  McGonnell,  the  continuous  brake 
of  Mr.  Fay,  the  continuous  and  self-acting  brake  of  Mr.  Newall,  and 
the  self-acting  brake  of  M.  Ou^rin.  The  conclusions  arrived  at  being 
favorable  to  the  brake  of  Mr.  Newall,  as  well  as,  partially,  to  that  of 
M.  Guerin,  for  some  descriptions  of  heavy  traffic,  Mr.  Fay  made  ap- 
plication to  the  directors  of  the  Lancashire  and  Yorkshire  Railway, 
for  a  further  investigation  of  the  subject.  This  permission  was  grant- 
ed, and  the  author  agreed  to  arrange  the  conditions  of  the  trial,  aAd 
to  superintend  the  experiments. 

•Vrom  Newton*s  London  Jonnali  Majr,  1860. 
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The  objects  the  author  had  in  view  were — first,  to  ascertain  the  re«* 
spective  retarding  power  of  each  of  the  competitive  brakes ;  and,  se- 
condly, to  obtain  some  data  in  regard  to  the  rapidity  with  which  a 
train,  with  an  engine  and  tender  attached,  could  be  brought  to  a  stand, 
when  traveling  at  a  high  rate  of  speed ;  so  as  to  determine  the  value 
of  the  continuous  and  self-acting  brakes,  as  compared  with  those  or- 
dinarily in  use,  and  with  others  recently  introduced.  To  enable  this 
comparison  to  be  made,  the  experiments  were  reduced  to  a  common 
standard,  by  means  of  a  few  dynamical  laws,  which  were  explained. 

It  was  stated  that,  in  the  increase  of  the  braking  power  of  trains, 
the  principles  hitherto  most  successfully  employed,  had  been, — first, 
the  use  of  steam  acting  direct  on  the  brakes ;  second,  the  connexion 
of  several  of  the  ordinary  form  of  brakes,  so  as  to  have  them  under 
the  control  of  a  single  brakesman ;  and,  third,  the  introduction  of 
braking  apparatus  connected  with  the  buffers,  so  as  to  make  the  mo- 
mentum of  the  train  itself  available  in  generating  a  retarding  force. 

A  description  was  then  given  of  the  different  brakes  before  alluded 
to  as  having  been  experimented  upon  by  Colonel  Yolland.  It  was 
mentioned,  that  Mr.  Newall  claimed  the  earlier  application  of  a  com- 
bination of  brakes,  acted  upon  by  one  guard  through  a  longitudinal 
shaft ;  and  that  Mr.  Fay  had  adopted  the  same  principle,  with  very 
slight  modification,  either  in  form  or  in  construction. 

The  mode  of  carrying  out  the  experiments  with  Mr.  Newall's  and 
Mr.  Fay's  continuous  brakes  was  then  detailed,  and  the  results  ob- 
tained were  recorded  in  seven  tables,  one  for  each  set  of  trials.  As, 
in  the  reductions,  the  value  of  the  retarding  force  of  the  brakes  was 
found  in  terms  of  the  co-efficient  of  friction  of  the  rubbing  surfaces, 
the  efficiency  of  the  brake  varied  with  the  condition  of  the  weather. 
Thus,  the  mean  of  the  Oldham  experiments  gave  a  retarding  force  of 
1*7987  feet  per  second ;  the  mean  of  the  first  experiments  at  South- 
port  4*2978,  and  of  the  second  8*3245.  On  each  day  the  experiments 
were  consistent  with  one  another,  but  they  varied  greatly,  on  different 
days,  from  the  change  in  the  condition  of  the  rubbing  surfaces.  At 
Oldham,  the  experiments  were  made  with  the  rails  in  a  greasy  con- 
dition from  fog ;  at  Southport,  in  the  first  trial  (Table  2),  with  the 
rails  dry,  and  in  the  best  state  for  braking,  and  in  the  second  (Table 
8^,  with  the  rails  slightly  wet.  These  results  were  in  accordance  with 
tne  experiments  of  Morin,  on  the  friction  of  iron  on  iron,  from  which 
it  was  found  that  the  co-efficient  of  friction  varied  from  0*05  to  0*8, 
according  as  the  surfaces«were  greasy,  wet,  or  dry.  The  remaining 
experiments  were  all  made  under  the  most  uniform  and  favorable  con- 
ditions. They  were,  therefore,  grouped  together  under  the  following 
heads  :— 

1.  On  the  friction  of  the  carriages  (Table  4). 

2.  With  slide  brakes,  and  the  engine  detached  (Table  5). 
8.  With  flap  brakes,  and  the  engine  detached  (Table  6). 
4.  With  the  engine  attached  to  the  train  (Table  7). 

The  following  table  gave  a  brief  summary  of  all  the  experiments 
except  those  on  the  friction  of  the  carriages,  which  was  found  to 


20 


Civil  Engineering. 


amount  to  11*527  S>s.  per  ton  weight  of  train  in  Mr.  Fay's  case,  and 
to  7'627  ft)8.  per  ton  in  that  of  Mr.  Newall : — 


XSo.  ol  i^^ipfnineiiU. 

Average  efficiency  of  Brake. 

Mr.  Fay.        Mr.  Newall. 

Mr.  Fay.        Mr.  Newall. 

Oldham  Incline, Table  1, 

Southport    •*          "     2, 
"             u           «<     3^ 

«            «          «<    5^ 

«(                K              «      6^ 
«i                <i              <i      y 

7 
5 

1 

8 
3 
3 

7 

1 
1 

8 

1  -8538 
3-6256 
3-2329 

67030 
58718 
30934 

1-7136 
4-9700 
3-4161 

5-4984 
6-3272 
3-0250 

The  general  average  from  this  table  gave,  for  the  eflBciency  of  Mr. 
Fay's  brake,  4*0634,  and  for  Mr.  Newall's,  4-1650,  showing  a  slight 
superiority  in  favor  of  the  latter.  The  following  conclusions  seemed 
to  be  borne  out  by  the  experiments : — 1.  That  with  slide  brakes,  the 
greater  number  of  experiments  gave  a  manifest  superiority  to  Mr. 
Fay.  2.  That  with  flap  brakes,  there  was  a  decided  advantage  on  the 
side  of  Mr.  Newall.  3.  That  when  the  train  was  braked,  with  the 
engine  attached,  the  results  were  uniform,  neither  gaining  any  decided 
superiority. 

Colonel  Yolland's  experiments  were  then  tabulated,  and  reduced  in 
the  same  manner  as  the  author's,  so  as  to  admit  of  comparison  with 
them.  The  results  thus  arrived  at,  in  reference  to  two  of  the  systems, 
were  exhibited  in  the  annexed  summary : — 


Engiae  Detached, 


Engine  Attached, 


Mr  Newall. 


3-5516 
3017 

4  671 

5  146 
4505 


Mr.  Fay. 


3-9346 
3-255 


Remarks. 


Dry. 
Wet. 


Mean  4*774. 


The  final  reduction  of  the  retarding  force,  to  units  of  weight  of  the 
brake  carriages,  was  given  in  the  following  general  summary : — 


Ratio  of  Weigbt  on  tbe 

BrakM  to  th«  ReUrding 

Brake. 

WMthar. 

Ezperimentera. 

Poroe  (ceneratad  hy  thein,  or 
the  Mean  0>-effldent  Ant 

each  Brake. 

Mr.  Newaira, 

Dry. 

■\ 

From  0-1544  to  0-1965 

•• 
Mr.  Fay'a,     . 

Wet. 

Dry. 

>Fairbl!ra. 

00543 
From  0M126  to  0-2083 

" 

WcU 

0  0576 

Mr.  Newaira, 
Mr.  Fay'a, 

Dry. 
Dry. 

I  Yolland. 

From  0-1116 
0-1020 

Mr.  In  gramme. 

Wet. 

0  1075 

M.  Gu^rin'a, 

Dry. 

001048 

Mr.  McConneH'a, 

028325 

Showing  that  the  retarding  force  varied  from  the  one-hundredth  to 
five-eighteenths  of  the  weight  of  the  carriages  to  which  brakes  were 
applied,  and  was^  ordinarily  from  one-tenth  to  one-fifth.— Pre^c.  In9^* 
Civ.  JEng.  AprU  17, 1860. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

On  Platinum  and  its  associated  Metals.*  Bj  MM.  l)EyiLLB 

and  H.  Debrat. 

The  Annales  de  Chimie  et  de  Physique  for  August  last  contains  a 
very  elaborate  article  by  the  above  chemists  on  the  subject  of  platinum 
and  the  metals  which  accompany  it.  The  results  at  which  they  have 
arrived  are  so  important,  and  they  are  moreover  of  such  interest,  that 
we  are  induced  to  lay  before  our  readers  a  few  of  the  principal  facts 
contained  in  their  memoir. 

The  metallurgy  of  platinum  is  altogether  a  modern  art,  the  intro- 
ciuction  of  the  metal  into  the  laboratories  of  science  and  industry  dating 
but  from  a  few  years  back ;  and  although  particularly  deserving  the 
attention  of  the  chemist,  the  metallurgy  of  platinum  and  its  congeners 
is,  in  general,  but  little  known.  Except  for  chemical  purposes,  pla- 
tinum has  not  hitherto  received  any  important  application  ;  but  when 
we  know  better  where  to  look  for  its  ores,  and  when  the  deposits  al- 
ready known  are  more  extensively  worked,  the  ores  of  platinum  will, 
perhaps,  become  no  rarer  than  gold ;  and  as  the  metal  is  almost  inde- 
Btructible,  and  as  its  value  protects  it  from  losses  and  accidents  of  all 
kinds,  it  must  in  time  accumulate  and  thus  become  more  plentiful.  It 
may  then  perhaps  be  applied  to  other  useful  purposes  in  which  its  weight 
and  slightly  tarnished  color  will  be  no  objection,  or  for  which  its  abso- 
lute unalterability  will  give  it  a  peculiar  value.  The  solution  of  these 
questions,  however,  depends  on  the  price  for  which  the  metal  can  be 
supplied ;  and  the  chemist  is  particularly  interested  in  seeing  its  cost 
BO  far  reduced  that  the  large  vessels  of  the  laboratory  may  be  made  of 
platinum.  It  was  in  the  hope  of  facilitating  a  progress  of  this  kind, 
that  MM.  Deville  and  Debray  undertook  the  difficult  researches  the 
results  of  which  are  given  in  the  above-mentioned  memoir,  a  work  which 
has  cost  -them  more  than  four  years  of  labor. 

Until  the  first  communications  of  M.  Deville  were  published,  no  one 
dreamt  of  utilizing  all  the  metals  found  with  platinum,  and  with  the 
exception  of  palladium  and  osmium,  which  there  was  always  a  motive 
for  separating,  platinum  alone  has  been  extracted  from  the  ores,  leaving 
a  residue  which  has  accumulated  in  all  the  manufactories  in  Europe  as 
well  as  in  the  Russian  Mint. 

The  processes  described  are  exclusively  by  the  dry  way,  and  by  fusion 
at  a  very  high  temperature.  They  are  given  in  different  chapters, 
which  treat  of  "the  revivification  of  pure  platinum,"  "the  metallurgy 
of  pure  platinum,"  "the  extraction  from  the  rough  ore  of  a  triple  alloy 
of  platinum,  rhodium,  and  iridium  of  a  suitable  and  invariable  compo- 
sition ;"  and  lastly,  the  extraction,  whether  from  the  residues  or  from 
the  osmide  of  iridium,  of  the  utilizable  metals,  platinum,  palladium, 
rhodium,  and  iridium. 

We  give  first,  the  methods  practised  for  obtaining  pure  platinmn, 
reserving  for  a  future  occasion  the  interesting  accounts  of  the  indivio 

^  From  Uie  Lond.  Chemical  N«wi|  No.  1. 
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dual  metals,  and  the  methods  for  assaying  the  rough  ores,  metals,  and 
residues. 

In  commerce,  platinum  is  found  which  is  almost  free  from  iridinm, 
but  which  still  contains  traces  of  osmium  and  a  little  silicium.  MM. 
Deville  and  Debray  have  discovered  that  fusion  in  lime  by  means  of 
an  oxidizing  flame,  refines  it  perfectly,  osmic  acid  being  disengaged, 
and  the  silicium  becoming  converted  into  silicate  of  lime,  which  melts 
into  a  colorless  bead,  and  moves  rapidly  about  on  the  surface  of  the 
metal  until  it  rcacbcs  the  edge,  where  it  is  absorbed  by  the  sides  of 
the  furnace.  Platinum  so  melted  and  refined  is  a  metal  as  »oJi  aa  cop- 
per; it  is  whiter  than  ordinary  platinum,  and  does  not  possess  the 
porosity  which  has  hitherto  been  an  obstacle  to  the  manofactore  of  an 
impermeable  platinum  sheath. 

Melted  platinum  still  possesses  the  property  of  condensing  gases  at 
its  surface,  and  of  producing  the  phenomenon  of  a  lamp  without  flame. 
Its  den3ity=2I*15 — less  than  the  density  of  ordinary  platinum  which 
has  been  subjected  in  the  working  to  a  powerful  hammering  (if  un 
ecrouissage  extremement  energique). 

We  now  proceed  to  describe  the  apparatus  by  means  of  which  pla- 
tinum has  been  melted,  in  quantities  relatively  considerable,  and  run 
into  ingots,  like  a  metal  of  ordinary  fusibility. 

The  fuel  most  often  employed  has  been  common  coal-gaa,  but  hydro- 
gen may  be  used,  and  when  pure  will  give  even  a  greater  heat.  The 
combustion  is  fed  by  a  current  of  oxygen.  The  furnace  in  which  the 
fusion  is  made,  is  of  lime  bound  with  iron  wire.  It  is  composed  of 
two  parts:  1,  Thereof  A  A,  made  of  a  cylindrical  piece  of  lime  slightly 
arched  on  its  lower  surface,  and  pierced  by  a  conical  hole  Q,  through 
which  a  blowpipe  ce  is  to  pass;  and,  2,  a  bottom  b,  made  of  another 
piece  of  lime,  hollowed  as  shown  in  the  diagram.  The  hollow  should 
be  scooped  out  so  deep,  that  the  melted  platmum  may  occupy  a  depth 
of  3  or  4  millimetres  or  more.  At  the  anterior  part  d,  a  groove  in- 
clined a  little  towards  the  inside  is  made  with  a  file,  which  is  to  serrs 
as  a  hole  for  the  metal  to  run  out  of  and  for  the  flame  to  issue  from. 
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The  blow-pipe  is  composed  of  a  copper  cylinder  XE,  terminated  at 
its  lower  extremity  by  a  slightly  CQnical  tube  b's*,  made  of  platinum. 
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A  copper  tube  cc,  having  a  platinum  nozzle,  enters  the  first  cylinder 
at  its  upper  extremity,  and  is  so  arranged  as  to  allow  the  nozzle  to  be 
slid  up  or  down,  and  placed  at  any  height  from  the  lower  end  of  the 
cylinder  ebe'e',  that  may  be  wished. 

A  stop-cock  H,  is  attached  to  the  side  of  the  cylinder  e,  by  means 
of  a  tube  as  large  as  the  cylinder  itself.  Another  stop-cock  0,  termi- 
nates the  elbow  of  the  tube  c.  It  is  by  the  stop-cock  h,  that  the  hy- 
drogen or  coal  gas  passes,  and  the  oxygen  is  introduced  through  the 
Btop-cock  0. 

When  the  fusion  is  to  be  made,  the  pieces  of  lime  composing  the 
furnace  are  put  together  in  the  way  represented  in  the  diagram.  Then, 
holding  the  blow-pipe  in  the  hand,  the  stop-cock  n,  is  opened  so  as  to 
allow  the  passage  of  a  gentle  stream  of  gas  which  is  lighted,  and  the 
Btop-cock  0,  is  turned  to  admit  the  oxygen  necessary  for  the  combus- 
tion. The  flame  is  in  this  way  plunged  mto  the  apparatus  by  the  hole 
Q,  in  such  a  manner  as  to  avoid  an  explosion,  which  might  disturb  the 
pieces  of  lime.  The  body  of  the  furnace  is  now  gradually  heated ; 
the  quantity  of  the  gases  passing  being  increased  by  degrees  until 
the  maximum  temperature  is  attained.  The  degree  of  heat  may  be 
raised  or  lowered  as  need  be,  by  raising  or  lowering  the  platinum  noz- 
zle which  supplies  the  oxygen.  The  temperature  is  now  lowered,  and 
the  platinum  is  introduced,  by  little  and  little,  through  the  opening  D« 
When  it  is  in  thin  slips  of  less  than  a  millemetre  in  thickness  there 
is  scarcely  time  to  introduce  them.  They  are  seen  to  melt  and  disap- 
pear almost  at  the  moment  they  enter  the  furnace.  The  oxygen 
should  arrive  at  a  regular  pressure  of  about  four  or  five  centimetres 
of  mercury,  and  ought  to  give  a  rotary  movement  to  the  platinum  so 
as  to  equalize  the  temperature  throughout  the  mass. 

When  it  is  not  wished  to  run  the  metal  into  a  mould,  the  fusion 
being  perfect,  and  the  refining  completed,  which  is  the  case  when  no 
more  vitreous  matter  is  seen  to  form  on  the  surface,  the  two  gases  are 
turned  ofi*  by  degrees,  always  leaving  the  oxygen  in  a  decided  but  very 
slight  excess.  The  mass  now  gradually  solidifies,  and  the  fiame  may 
be  completely  extinguished.  A  little  of  the  metal  is  always  thrown 
up  to  the  roof  of  the  furnace,  where  it  may  be  easily  collected  after 
the  operation  is  finished. 

When  the  platinum  is  to  be  cast,  an  ingot  mould  is  prepared  of  thick 
cast  iron,  well  rubbed  with  plumbago,  or  of  coke  or  lime.  The  last 
are  most  easily  made  of  plates  of  the  substance,  sawn,  and  held  to- 
gether by  iron  wire.  The  roof  of  the  furnace  is  taken  off*,  the  body 
seized  with  a  pair  of  tongs,  and  the  platinum  is  poured  out,  without 
hurrying,  just  as  we  should  any  other  metal.  The  only  difficulty  which 
occurs,  and  this  a  little  practice  will  enable  the  operator  to  overcome, 
is  to  discern  at  the  same  time  the  dazzling  surface  of  the  metal  and 
open  mouth  of  the  mould,  before  turning  up  the  crucible.  A  larger 
quantity  than  3  or  4  kilogrammes  should  never  be  cast  in  this  way, 
inasmuch  as  there  would  be  great  danger  of  some  part  of  the  apparatus 
giving  way. 

For  greater  quantities,  the  authors  describe  how  a  larger  furnace 
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may  be  made  of  several  pieces  of  lime  bound  firmly  together  with  iron; 
an  ingenious  and  simple  arrangement,  by  means  of  which  the  metal 
may  be  poured  out  without  taking  up  the  bottom  part  of  the  apparatus. 
The  reasons  they  give  for  preferring  to  use  lime  in  the  construction  of 
the  furnace  are  as  follows  : — 

1.  Lime  is  perhaps  the  worst  conductor  of  heat  known ;  so  much 
80,  that  through  a  thickness  of  at  roost  2  centimetres  (0*8  inch),  the 
apparatus  being  full  of  melted  platinum,  the  temperature  of  the  out- 
side is  barely  120°  (Cent.) 

2.  Lime  radiates  heat  most  perfectly.  For  this  reason  it  is  the  best 
material  for  the  sides  of  a  reverberatory  furnace  of  this  kind. 

3.  Lime  acts  on  all  the  impurities  from  which  we  wish  to  free  plati- 
num— iron,  copper,  silicium,  &c.,  changing  them  into  fusible  compounds, 
which  are  absorbed  by  its  porous  substance.  It  acts  like  a  cupel,  the 
material  purifying  the  metal  melted  in  it. 

An  experiment  made  in  the  laboratory  of  the  Ecole  Normale  showed 
that  the  quantity  of  oxygen  required  to  melt  1  kilogramme  (2-2  lbs* 
Avoird.)  of  platinum  was  only  60  litres  (about  13  gallons),  the  cost  of 
which  was  estimated  at  0*4  of  a  franc.  The  cost  of  the  coal  gas  or 
hydrogen  used  was  not  considered  worth  taking  into  account. 

The  process  applied  to  the  revivification  of  old  platinum  gives  excel- 
lent results.  No  foreign  metal  except  iridium  and  rhodium  can  exist  in 
platinum  after  it  has  been  melted  and  refined  in  the  method  described* 
All  the  substances  which  most  easily  attack  platinum,  sulphur,  phos- 
phorus, arsenic,  gold,  soda,  iron,  copper,  palladium,  and  osmium,  are 
separated  cither  by  oxydation  and  absorption  by  the  lime  or  by  vola- 
tilization. Gold  and  palladium  escape  in  the  form  of  vapor,  and  may 
be  easily  collected  by  making  the  flame  which  issues  from  the  furnace 
pass  through  an  earthenware  tube,  in  which  will  be  deposited  all  the 
volatile  matters  except  the  osmic  acid,  which  may  be  condensed  if  the 
vapor  is  made  to  pass  over  a  vessel  full  of  ammonia.  A  part  of  the 
osmium  is  also  deposited  in  the  tube  in  a  metallic  state. 

The  only  caution  to  be  observed  in  the  process  is  never  to  have  the 
bath  of  metal  of  more  than  4  or  5  centimetres  thickness  without  keeping 
it  in  constant  agitation ;  because  the  platinum  is  too  bad  a  conductor 
to  remain  perfectly  liquid  if  it  is  in  greater  depth ;  and,  therefore^ 
there  will  be  a  chance  of  the  refining  not  being  complete,  or  of  the 
perfect  fusion  of  the  mass  not  being  quite  effected. 


Coal  Oil  as  a  preservative  for  Sodium  and  Potasrium, 
The  following  statement  is  sent  to  us  by  an  anonymous  correspondent. 

To  the  Editor  of  the  Joorniil  of  the  Franklin  Institate. 

Goal  oil  is  a  better  article  for  preserving  sodium  and  potassium  thaa 
naphtha.  In  coal  oil,  sodium  keeps  its  lustre  for  months  or  years; 
while,  in  the  purest  naphtha,  it  loses  it  in  a  few  days. 

Yours,  &c«,  A«  C. 
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A  Course  of  Six  Lectures  {adapted  to  a  Juvenile  Auditory),  consisting 
qf  Illustrations  of  the  Various  Forces  of  Matter,  i.e.  ^  such  as  are 
called  the  Physical  or  Inorganic  Forces — including  an  Account  of 
their  Relations  to  each  other,*  By  M.  Faraday,  D.  C.  L.,  F.  R.  S., 
Fullerian  Professor  of  Chemistry,  R.  I.,  Foreign  Associate  of  the 
Academy  of  Sciences,  Paris,  &c. 

Lectube  L  (Dec.  31,  1859.) — 2%«  Force  of  Ghravilation. 

It  grieves  me  much  to  think  that  I  may  have  been  a  cause  of  dis- 
turbance in  your  Christmas  arrangements,  for  nothing  is  more  satisfac- 
tory to  my  mind  than  to  perform  that  which  I  undertake ;  but  such 
things  are  not  Srlways  left  in  our  own  power,  and  we  must  submit  to 
circumstances  as  they  are  appointed ;  I  will  to-day  do  the  best  I  can  ; 
I  will  ask  you  to  bear  with  me  if  I  am  unable  to  give  more  than  a  few 
words ;  and  as  a  substitute  I  will  endeavor  to  make  the  illustrations 
of  the  sense  I  try  to  express,  as  full  as  possible ;  and  if  we  find  by 
the  end  of  this  lecture  that  we  may  be  justified  in  continuing  them, 
thinking  that  next  week  our  power  shall  be  greater — ^why  then,  with 
submission  to  you,  we  will  take  such  course  as  you  may  think  fit; 
either  go  on  or  discontinue  them ;  and  although  I  now  feel  much 
weakened  by  the  pressure  of  illness  (a  mere  cold)  upon  me,  both  in 
faculty  of  expression  and  clearness  of  thought,  I  shall  here  clahn,  as 
I  always  have  done  on  these  occasions,  the  right  of  addressing  my*- 
self  to  the  younger  members  of  the  audience, — and  for  this  purpose^ 
therefore,  unfitted  as  it  may  seem  for  an  elderly  infirm  man  to  do  so^ 
I  will  return  to  second  childhood  and  become,  as  it  were,  young  again 
amongst  the  young. 

Let  us  now  consider,  for  a  little  while,  how  wonderfully  we  stand 
upon  this  world.  Here  it  is  we  are  •born,  bred,  and  live,  and  yet  we 
view  these  things  with  an  almost  entire  absence  of  wonder  to  ourselves 
respecting  the  way  in  which  all  this  happens.  So  small,  indeed,  is  our 
wonder,  that  we  are  never  taken  by  surprise ;  and  I  do  think,  that,  to 
a  young  person  of  ten,  fifteen,  or  twenty  years  of  age,  perhaps  the  first 
sight  of  a  cataract  or  a  mountain  would  occasion  more  surprise  in  him 
than  he  had  ever  felt  concerning  the  means  of  his  own  existence;  how 
he  came  here;  how  he  lives;  by  what  means  ho  stands  upright;  and 
through  what  means  he  moves  about  from  place  to  place.  Hence,  we 
come  into  this  world,  we  live,  and  depart  from  it,  without  our  thoughts 
being  called  specifically  to  consider  how  all  this  tak  A  place ;  and  were 
it  not  for  tho  exertions  of  some  few  inquiring  minds,  who  have  looked 
into  these  things  and  ascertained  the  very  beautiful  laws  and  con- 
ditions by  which  we  do  live  and  stand  upon  the  earth,  we  should  hardly 
be  aware  that  there  was  any  thing  wonderful  in  it.  These  inquiries, 
which  have  occupied  philosophers  from  the  earliest  days,  when  they 
first  began  to  find  out  the  laws  by  which  we  grow,  and  exist,  and  en- 
joy ourselves,  up  to  the  present  time,  have  shown  us  that  all  this 
was  effected  in  consequence  of  the  existence  of  certain /or^«s  or  abUi- 
ties  to  do  things,  or  powers,  that  are  so  common  that  nothing  can  be 

•  FnbI  Om  Load.  Chmakal  Hmi%  No.  ft. 
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commoner ;  for  nothing  is  commoner  than  the  wonderful  powers  by 
which  we  are  enabled  to  stand  upright — they  are  essential  to  our  ex- 
istence every  moment. 

Now,  it  is  my  purpose  to-day  to  maiPe  you  acquainted  with  some  of 
these  powers ;  not  the  vital  ones,  but  some  of  the  more  elementary, 
and,  what  we  call,  physical  powers ;  and  in  the  outset,  what  can  I  ao 
to  bring  to  your  minds  a  notion  of  neither  more  nor  less  than  that 
which  I  mean  by  the  word  power  or  force  f  Suppose  I  were  to  take 
this  sheet  of  paper,  and  were  to  place  it  upright  on  one  edge  resting 
against  a  support  before  me,  (as  the  roughest  possible  illustration  I  can 
give  of  something  to  be  disturbed),  and  suppose  I  pull  this  piece  of 
string  which  is  attached  to  it.  I  pull  the  paper  over.  I  have,  therefore, 
brought  into  use  a  power  of  doing  so — the  power  of  my  hand  carried  on 
through  this  string  in  a  way  which  is  very  remarkable  when  we  come 
to  analyze  it ;  and  it  is  by  means  of  these  powers  conjoined  together  (for 
there  are  several  powers  here  employed)  that  I  pull  the  paper  over. 
Again,  if  I  give  it  a  push  upon  the  other  side,  I  bring  into  play  a  power^ 
but  a  very  different  exertion  of  power  from  the  former ;  or,  if  I  take 
now  this  bit  of  shellac  [a  stick  of  shellac  about  12  inches  long  and  1^  in 
diameter]  and  rub  it  with  flanuel,  and  hold  it  an  inch  or  so  in  front  of 
the  upper  part  of  this  upright  sheet,  the  paper  is  immediately  moved  to- 
wards the  shellac,  and  by  now  drawing  the  latter  away,  the  paper  falls 
over  without  having  been  touched  by  anything.  You  see — ^in  the  first 
illustration  I  produced  an  effect  than  which  nothing  could  be  commoner 
— I  pull  it  over  now,  not  by  means  of  that  string  or  the  pull  of  my  hand, 
but  by  some  action  in  this  shellac.  The  shellac,  therefore,  has  a  poutet 
with  which  it  acts  upon  the  sheet  of  paper ;  and  as  an  illustration  of 
the  exercise  of  another  kind  of  power,  I  might  use  gunpowder  with 
which  to  throw  it  over. 

Kow,  I  want  you  to.  endeavor  to  comprehend  that  when  I  am  speak- 
ing of  ^  power  ovforcey  I  am  speaking  of  that  which  I  used  just  now 
to  pull  over  this  piece  of  paper.  I  will  not  embarrass  you  at  present 
with  the  name  of  that  power,  but  it  is  clear  there  was  a  something  in 
the  shellac  which  acted  by  attraction,  and  pulled  the  paper  over ;  this, 
then,  is  one  of  those  things  which  we  call  power  or  force;  and  you  will 
now  be  able  to  recognise  it  as  such  in  whatever  form  I  show  it  to  you. 
We  are  not  to  suppose  that  there  are  so  very  many  different  powers ;  on 
the  contrary,  it  is  wonderful  to  think  how  few  are  the  powers  by  which 
all  the  phenomena  of  nature  are  governed.  There  is  an  illustration 
of  another  kind  of  power  in  that  lamp ;  there  is  a  power  of  heat — a 
power  of  doing  something,  but  not  the  same  power  as  that  which  pulled 
the  paper  over ;  and  so,  by  degrees,  we  find  that  there  are  certain 
other  powers  (not  many)  in  the  various  bodies  around  us ;  and  thus, 
beginning  with  the  simplest  experiments  of  pushing  and  pulling,  I  shall 
l^radually  proceed  to  distinguish  these  powers  one  from  the  other,  and 
compare  the  way  in  which  they  combine  together.  This  world  upon 
which  we  stand  (and  we  have  not  much  need  to  travel  out  of  the  world 
for  illustrations  of  our  subject ;  but  the  mind  of  man  is  not  confined 
like  the  matter  of  his  body,  and  thus  he  may  and  does  travel  outwards, 
for  wherever  his  sight  can  pierce,  there  his  observationa  can  penetrate,) 
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IS  pretty  nearly  a  round  globe,  having  its  surface  disposed  in  a  man* 
ner  of  which  this  terrestrial  globe  by  my  side  is  a  rough  model ;  so 
much  is  land  and  so  much  is  water,  and  by  looking  at  it  here  we  see 
in  a  sort  of  map  or  picture  how  the  world  is  formed  upon  its  surface. 
Then,  when  we  come  to  examine  further,  I  refer  you  to  this  sectional 
diagram  of  the  geological  strata  of  the  earth,  in  which  there  is  a  more 
elaborate  view  of  what  is  under  the  surface  of  our  globe.  For,  when 
we  come  to  dig  into  or  examine  it  (as  man  does  for  his  own  instruction 
and  advantage,  in  a  variety  of  ways),  we  see  that  it  is  made  up  of  dif- 
ferent kinds  of  matter,  subject  to  a  very  few  powers ;  and  all  disposed 
in  this  strange  and  wonderful  way,  which  gives  to  man  a  history — and 
such  a  history — as  to  what  there  is  in  those  veins,  in  those  rocks,  the 
ores,  the  water  springs,  the  atmosphere  around,  and  all  varieties  of 
material  substances,  held  together  by  means  of  forces  in  one  great  mass, 
8000  miles  in  diameter,  that  the  mind  is  overwhelmed  in  contempla- 
tion of  the  wonderful  history  related  by  these  strata  (some  of  which 
are  fine  and  thin  like  sheets  of  paper), — ^all  formed  in  succession  by 
the  forces  of  which  I  have  spoken. 

Now,  I  shall  try  to  help  your  attention  to  what  I  may  say,  by  direct- 
ing, to-day,  our  thoughts  to  one  kind  of  power.  You  see  what  I  mean 
by  the  term  matter — any  of  these  things  that  I  can  lay  hold  of  with  the 
hand,  or  in  a  bag  (for  I  may  take  hold  of  the  air  by  enclosing  it  in  a 
bag)— they  are  all  portions  of  matter  with  which  we  have  to  deal  at 
present,  generally  or  particularly,  as  I  may  require  to  illustrate  my 
subject.  Here  is  the  sort  of  matter  which  we  call  water — it  is  there  ice 
[pointing  to  a  block  of  ice  upon  the  table] — there  water  [pointing  to  the 
water  boiling  in  a  flask] — here  vapor — ^you  see  it  issuing  out  from  the  top 
[of  the  flask].  Do  not  suppose  that  that  ice  and  that  water  are  two  en- 
tirely different  things,  or  that  the  steam  rising  in  bubbles  and  ascending 
in  vapor  there  is  absolutely  different  from  the  fluid  water — it  may  be  dif- 
ferent in  some  things,  having  reference  to  the  amounts  of  power  which  it 
contains ;  but  it  is  the  same,  nevertheless,  as  the  great  ocean  of  water 
around  our  globe,  and  I  employ  it  here  for  the  sake  of  illustration, 
because  if  we  look  into  it  we  shall  find  that  it  supplies  us  with  exam- 
ples of  all  the  powers  to  which  I  shall  here  refer.  For  instance,  here  is 
water — it  is  heavy ;  but  let  us  examine  it  with  regard  to  the  amotmt 
of  its  heaviness  or  its  gravity.  You  see  here  I  have  a  little  glass  vessel 
and  scales  [nearly  equipoised  scales,  one  of  which  contained  a  half-pint 
glass  vessel],  and  the  glass  vessel  is  at  present  the  lighter  of  the  two ; 
but  if  I  now  take  some  water  and  pour  it  in,  you  see  that  that  side  of 
the  scales  immediately  goes  down ;  that  shows  you  (using  common 
language,  which  I  will  not  suppose  for  the  present  you  have  hitherto 
applied  very  strictly),  that  it  is  heai)y,  and  if  I  put  this  additional 
weight  into  the  opposite  scale,  I  should  not  wonder  if  this  vessel  would 
hold  water  enough  to  weigh  it  down.  [The  Lecturer  poured  more 
water  into  the  jar,  which  again  went  down.]  Why  do  I  hold  the  bottle 
above  the  vessel  to.  pour  the  water  into  it  ?  You  will  say,  because  ex- 
perience has  taught  me  that  it  is  necessary.  I  do  it  for  a  better  reason 
—because  it  is  a  law  of  nature  that  the  water  should  fall  towards  the 
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earthy  and,  therefore,  the  very  means  which  I  use  to  canse  the  water 
to  enter  the  vessel  are  those  which  will  carry  the  whole  body  of  water 
down.  That  power  is  what  we  call  gravity^  and  you  see  (hire  [point- 
ing to  the  scales]  a  good  deal  of  water  gravitating  towards  the  earth. 
Now  here  [exhibiting  a  small  piece  of  platinum]  is  another  thing  which 
gravitates  towards  the  earth  as  much  as  the  whole  of  that  water.  See 
what  a  little  there  is  of  it — that  little  thing  is  heavier  than  so  much 
water  [placing  the  metal  in  opposite  scales  to  the  water].  What  a 
wonderful  thing  it  is  to  see  that  it  requires  so  much  water  as  that  [a 
half  pint  vessel  full]  to  fall  towards  the  earth,  compared  with  the  little 
mass  of  substance  I  have  here  ;  and  again,  if  I  take  this  metal  [a  bar 
of  aluminium  about  eight  times  the  bulk  of  the  platinum],  we  find  the 
water  will  balance  that  as  well  as  it  did  the  platinum ;  so  that  we  get^ 
even  in  the  very  outset,  an  example  of  what  we  want  to  understand  by 
the  words  forces  or  powers. 

I  have  spoken  of  water,  and  first  of  all  of  its  property  of  falling  down- 
wards— you  know  very  well  how  the  oceans  surround  the  globe — how 
they  fall  round  the  surface,  giving  roundness  to  it,  clothing  it  like  a  gar- 
ment ;  but,  besides  that,  there  are  other  properties  of  water.  Here^ 
for  instance,  is  some  quick-lim^,  and  if  I  add  some  water  to  it,  yon  will 
find  another  power  or  property  in  the  water.  It  is  now  very  hot,  it 
is  steaming  up,  and  if  I  had  a  bit  of  phosphorus  here,  or  a  match,  I 
could  perhaps  light  it.  Now  that  could  not  happen  without  a  force 
in  the  water  to  produce  the  result ;  but  that  force  is  altogether  yery 
different  from  its  power  of  falling  to  the  earth.  Then,  again,  here  is 
another  substance  [some  anhydrous  sulphate  of  copper]  which  will  illus- 
trate another  kind  of  power.  [The  Lecturer  here  poured  some  water 
over  the  white  sulphate  of  copper,  which  immediately  became  blue, 
evolving  considerable  heat  at  the  same  time.]  Here  is  the  same  water 
with  a  substance  which  heats  nearly  as  much  as  the  lime  does,  but  see 
how  differently.  So  great  indeed  is  this  heat  in  the  case  of  lime,  that 
it  is  sufficient  sometimes  (as  you  see  here)  to  set  wood  on  fire ;  and  this 
is  the  reason  of  what  we  have  sometimes  heard,  of  barges  laden  with 
quick-lime  taking  fire  in  the  middle  of  the  river,  in  consequence  of  this 
power  of  heat  brought  into  play  by  a  leakage  of  the  water  into  the 
barge.  You  see  how  strangely  different  subjects  for  our  consideration 
arise,  when  we  come  to  think  over  these  various  matters — ^the  power  of 
heat  evolved  by  acting  upon  lime  with  water,  and  the  power  which 
water  hag  of  turning  this  salt  of  copper  from  white  to  blue. 

I  want  you  now  to  understand  the  nature  of  the  most  simple  exertion 
of  this  power  of  matter  called  weight  or  gravity.  Bodies  are  heavy — 
you  saw  that  in  the  case  of  water  when  I  placed  it  in  the  balance.  Here 
1  have  what  we  call  a  weight  [an  iron  half  cwt.] — a  thing  called  a 
weight,  because  in  it  the  exercise  of  that  power  of  pressing  downwards 
is  especially  used  for  the  purposes  of  weighing ;  and  I  have  also  one  of 
these  little  inflated  india-rubber  bladders  which  are  very  beautiful  al- 
though very  common  (most  beautiful  things  are  common),  and  I  am 
goine  to  put  the  weight  upon  it,  to  give  you  a  sort  of  illustration  of 
the  downward  pressure  of  the  iron,  and  of  the  power  which  the  ahr 
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poesesses  of  resisting  that  pressure — it  may  burst,  bat  we  must  try  to 
avoid  that.  [Daring  the  last  few  observations  the  Lecturer  had  suc- 
ceeded in  placing  the  half  cwt.  in  a  state  of  quiescence  upon  the  inflated 
india-rubber  ball,  which  consequently  assumed  a  shape  very  much  re- 
semblinff  a  flat  cheese  with  round  edges.]  There  you  see  a  bubble  of 
air  bearing  half  a  hundred  weieht,  and  you  must  conceive  for  your- 
selves what  a  wonderful  power  tnere  must  be  to  pull  this  weight  down- 
wards, to  sink  it  thus  in  the  ball  of  air. 

Let  me  now  give  you  another  illustration  of  this  power.  You  know 
what  a  pendulum  is.  I  have  one  here  (Fig-  !•)>  ^^^  ^^  ^  ^^^  ^^  swing- 
ing, it  will  continue  to  swing  to  and  fro.  Now,  I  wonder  whether  you 
can  tell  me  why  that  body  oscillates  to  and  fro  Fig.  i. 

— ^that  pendulum  bob  as  it  is  sometimes  called. 
Observe,  if  I  hold  this  straight  stick  horizontally, 
as  high  as  the  position  of  the  ball  at  the  two  ends 
of  its  journey,  you  see  that  the  ball  is  in  a  higher 
position  at  the  two  extremities  than  it  is  when 
m  the  middle.  Starting  from  one  end  of  the 
stick,  the  ball  falls  towards  the  centre,  and  then 
rising  again  to  the  opposite  end  it  constantly  ^  ,,^^  .  ,.^^,.^ 
tries  to  fall  to  the  lowest  point,  swinging  and  vi-  "~  i': 

brating  most  beautifully,  and  with  wonderful  properties  in  other  re- 
spects— the  time  of  its  vibration  and  so  on — but  concerning  which  we 
will  not  now  trouble  ourselves. 

If  a  gold  leaf,  or  piece  of  thread,  or  any  other  substance,  were  hunff 
where  this  ball  is,  it  would  swing  to  and  fro  in  the  same  manner  and 
in  the  same  time  too.  Do  not  be  startled  at  this  statement ;  I  repeat, 
in  the  same  manner  and  in  the  same  time,  and  you  will  see  by-and-by 
how  this  is.  Now,  that  power  which  caused  the  water  to  descend  in 
the  balance— which  made  the  iron  weight  press  upon  and  flatten  the 
bubble  of  air — ^which  caused  the  swinging  to  and  fro  of  the  pendulum, 
that  power  is  entirely  due  to  the  attraction  which  there  is  between  the 
falling  body  and  the  earth.  Let  us  be  slow  and  careful  to  comprehend 
this.  It  is  not  that  the  earth  has  any  particular  attraction  towards 
bodies  which  fall  to  it,  but,  that  all  these  bodies  possess  an  attraction, 
every  one  towards  the  other.  It  is  not  that  the  earth  has  any  special 
power  which  these  balls  themselves  have  9ot,  for  just  as  much  power 
as  the  earth  has  to  attract  these  two  balls  fdropping  two  ivory  balls], 
just  so  much  power  have  they  in  proportion  to  their  bulks  to  draw 
themselves  one  to  the  other ;  and  the  only  reason  why  they  fall  so 
quickly  to  the  earth  is  owing  to  its  greater  size.     Now,  if  I  were  to 

Slace  these  two  balls  near  together  I  should  not  be  able  by  the  most 
elicate  arrangement  of  apparatus,  to  make  you,  or  myself,  sensible 
that  these  balls  did  attract  one  another ;  and  yet  we  know  that  suoh 
ifi  the  case;  because  if,  instead  of  taking  a  smi^l  ivory  ball,  we  take  a 
■K>untain,  and  put  a  ball  like  this  near  it,  we  find  that,  owing  to  the 
wmst  size  of  the  mountain  as  compared  with  the  billiard-ball,  the  latter 
ia  drawn  slightly  towards  it ;  showing  clearly  that  an  attraction  d^e$. 
exist,  just  as  it  did  between  the  shellac  which  I  rubbed  aad  the  pieoe 
of  paper  which  was  overturned  by  it. 

3" 
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Now,  it  is  not  very  easy  to  make  these  things  quite  clear  at  the  ont- 
set,  and  I  must  take  care  that  I  do  not  leave  anything  unexplained  as 
I  proceed,  and,  therefore,  I  must  make  you  clearly  understand  that 
all  bodies  are*  attracted  to  the  earth,  or,  to  use  a  more  learned  term, 
gravitate.  You  will  not  mind  my  using  this  word,  for  when  1  say  thai 
this  penny  piece  gravitates,  I  mean  nothing  more  nor  less  than  that  it 
falls  towards  the  earth,  and  if  not  intercepted,  it  would  go  on  falling, 
falling,  until  it  arrived  at  what  we  call  the  centre  of  gravity  of  the 
earth,  which  I  will  explain  to  you  by-and-by. 

I  want  you,  now,  to  understand  that  this  property  of.gravitation  is 
never  lost,  that  every  substance  possesses  it,  that  there  is  never  any 
change  in  the  quantity  of  it ;  and,  first  of  all,  I  will  take  as  illustra- 
tion a  piece  of  marble.  Now  this  marble  haa  weight — as  you  will  see 
if  I  put  it  in  these  scales ;  it  weighs  the  balance  down,  and  if  I  take 
it  off,  the  balance  goes  back  again  and  resumes  its  equilibrium.  Now 
I  can  decompose  this  marble  and  change  it,  in  the  same  manner  as  I 
can  change  ice  into  water  and  water  into  steam.  I  can  convert  a  part 
of  it  into  its  otvn  steam  easily,  and  show  you  that  this  steam  from  the 
marble  has  the  property  of  remaining  in  the  same  place  at  common 
temperatures,  which  t(^afer-steam  has  not.  If  I  add  a  little  liquid  to 
the  marble  and  decompose  it,  I  get  that  which  you  see — [the  Lec- 
turer here  put  several  lumps  of  marble  into  a  glass  jar,  and  poured 
water  and  then  acid  over  them ;  the  carbonic  acid  immediately  com- 
menced to  escape  with  considerable  effervescence] — the  appearance  of 
boiling,  which  is  only  the  separation  of  one  part  of  the  marble  from 
another.  Now  this  [marble]  steam,  and  that  [water]  steam,  and  all 
other  steams  gravitate  just  like  any  other  substance  does ;  they  are 
all  attracted  the  one  towards  the  other,  and  all  fall  towards  the  earth, 
and  what  I  want  you  to  see  is  that  this  steam  gravitates.  I  have  here 
(Fig.  2)  a  large  vessel  placed  upon  a  balance,  and  the  moment  I  pour 

Fig.  2. 


this  steam  into  it  you  see  that  the  steam  gravitates.  Just  watch  the 
index  and  see  whether  it  tilts  over  or  not.  [The  Lecturer  here  poured 
the  carbonic  acid  out  of  the  glass  in  which  it  was  being  generated  into 
the  vessel  suspended  on  the  balance,  when  the  gravitation  was  at  once 
apparent.]  Look  how  it  is  going  down.  How  pretty  that  is !  I  poured 
nothing  in  but  the  invisible  steam,  or  vapor,  or  gas  which  came  from 
the  marble,  but  you  see  that  part  of  the  marble,  although  it  has  taken 
the  shape  of  air,  still  gravitates  as  it  did  before.    Now,  will  it  weigh 
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down  that  bit  of  paper  ?  [Placing  a  piece  of  paper  in  the  opposite 
scale.]  Yes,  more  than  that ;  it  nearly  weighs  down  this  bit  of  paper. 
fPlacing  another  piece  of  paper  in.]  So  that  you  now  see  that  other 
forms  of  matter  besides  solids  and  liquids  tend  to  fall  to  the  earth ;  and, 
therefore,  you  will  now  accept  from  me  the  fact  that  all  things  gravi- 
tate, whaterer  may  be  their  form  or  condition.  Now  here  is  another 
chemical  test  which  is  very  rapid.  [Some  of  the  carbonic  acid  was 
poured  from  one  yessel  into  another,  and  its  presence  in  the  latter 
shown  by  introducing  into  it  a  lighted  taper,  which  was  immediately 
extinguished.]  You  see  from  this  also  that  it  gravitates.  All  these 
experiments  show  you  that,  tried  by  the  balance,  tried  by  pouring  it 
like  water  from  one  vessel  to  another,  this  steam,  or  vapor,  or  gas,  is 
attracted  to  the  earth  just  like  other  things. 

Now  there  is  another  point  that  I  want  to  draw  your  attention  to. 
I  have  here  a  quantity  of  shot ;  each  one  of  these  falls  separately,  and 
each  has  its  own  gravitating  power,  as  you  perceive  when  I  let  them 
fall  loosely  on  a  sheet  of  paper.  Now  if  I  put  them  into  a  bottle  I 
collect  them  together  as  one  mass,  and  philosophers  have  discovered 
that  there  is  a  certain  point  in  the  middle  of  the  whole  collection  of 
shots  that  may  be  considered  as  the  one  point  in  which  all  their  gravi* 
tating  power  is  centred,  and  that  point  they  call  the  centre  of  gravity ; 
it  is  not  at  all  a  bad  name,  and  rather  a  short  one — the  centre  of  gra- 
vity. Now  suppose  I  take  a  sheet  of  pasteboard,  or  any  other  thing 
easily  dealt  with,  and  suppose  I  run  a  bradawl  through  it  at  one  corner 
A  (Fig.  3),  and  Mr.  Anderson  holds  that  up  in  his  hand  before  us,  and 
I  then  take  a  piece  of  thread  and  an  ivory  ball,  and  hang  that  upon 
the  awl,  then  the  centre  of  gravity  of  both  the  pasteboard  and  the  ball 
and  string  are  as  near  as  they  can  get  to  the  centre  of  the  earth ; 
tbat  is  to  say,  the  whole  of  the  attracting  power  of  the  earth  is,  as  it 


Fig.  3. 


Fig.  4. 


were,  centred  in  a  single  point  of  the  cardboard ;  and  this  point  is  ex- 
actly below  the  point  of  suspension.  All  I  have  to  do,  therefore,  is 
to  draw  a  line  A  B,  corresponding  with  the  string,  and  we  shall  find 
that  the  centre  of  gravity  is  somewhere  in  that  line.  But  where  ?  To 
find  that  out  all  we  have  to  do  is  to  take  another  place  for  the  awl 
(Fig.  4),  hang  the  plumb-line,  and  make  the  same  experiment,  and 
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there  [at  the  point  c]  is  the  centre  of  gravity — ^there  where  the  twe 
lines  which  I  have  traced  cross  each  other;  and  if  I  take  that  pasteboard, 
and  make  a  hole  with  the  bradawl  through  it  at  that  point,  yon  will 
see  that  it  will  be  supported  in  any  position  in  which  it  may  be  placed. 
Now,  knowing  that,  what  do  I  do  when  I  try  to  stand  upon  one  leg?  Do 
you  not  see  that  I  push  myself  over  to  the  left  side,  and  quietly  take  up 
the  right  leg,  and  thus  bring  some  central  point  in  my  body  over  this 
left  leg  ?  What  is  that  point  which  I  throw  over  7  Tou  will  know  at 
once  that  it  is  the  centre  of  gravity — that  point  in  me  in  which  the 
whole  gravitating  force  of  my  body  is  centred,  and  which  I  thus  bring 
in  a  line  over  my  foot. 

Now  I  have  here  a  toy,  which  I  happened  to  see  the  other  day,  and 
I  think  it  will  serve  to  illustrate  our  subject  very  well.  That  toy  ought 
to  lie  something  in  this  manner  (Fig.  5).    And  it  would  do  so  if  it  were 


Fig.  5. 


Fig.  6. 


uniform  in  substance ;  but  you  see  it  does  not,  it  will  get  up  again. 

And  now  philosophy  comes  to  our  aid ;  and  I  am  perfectly  sure,  witnout 

looking  inside  the  figure,  that  there  is  some  arrangement  there  by  which 

Fig.  7.  the  centre  of  gravity  is  at  the  lowest 

point  when  the  image  is  standing  upright; 
and  we  may  be  certain  when  I  am  tilting 
it  over  (Fig.  6)  that  I  am  lifting  up  the 
centre  of  gravity,  and  raising  it  from  the 
earth.  All  this  is  efiected  by  putting  a 
piece  of  lead  inside  the  lower  part  of  the 
image,  and  making  the  base  of  the  large 
curvature,  and  there  you  have  the  whole 
secret.  But  what  will  happen  if  I  try  to 
make  the  figure  stand  upon  a  sharp  point? 
You  observe  that  I  must  set  that  point 
exactly  under  the  centre  of  gravity  or  it 
will  fall  over  thus  [endeavoring  unsuc- 
cessfully to  balance  it] ;  and  this  ^ou  see 
is  a  difficult  nmtter,  I  cannot  make  it  stand 
steadily;  but  if  I  embarrass  this  poor  old  lady  with  a  world  of  trouble, 
and  hang  this  wire  with  bullets  at  each  end  about  her  neck,  you  see 
that  it  is  very  evident  that  owing  to  there  being  those  two  balls  of 
lead  hanging  down  on  each  side,  in  addition  to  the  lead  inside,  I  have 
lowered  uie  centre  of  gravity,  and  now  she  will  stand  upon  this  point 
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(Fig.  7) ;  and,  irhat  is  more,  Bhe  proreB  the  trnth  of  our  philoHophj  by 
standing  Bidewajn. 

I  remember  an  experiment  wbicb  'puzzled  me  verr  mncb  when  a 
boy.  I  read  it  in  a  conjuring  book,  and"  this  was  how  the  problem  was 
pat  to  us:  "How,"  as  the  book  said,  "how  to  hang  a  pail  of  water,  by 
means  of  a  stick,  upon  the  side  of  a  table."  Now  I  have  here  a  table, 
a  piece  of  stick,  and  a  pail,  (Fig.  8,)  and  the  proposition  is,  how  can 
that  pail  be  hnng  to  the  edge  of  this  table?  It  is  to  be  done,  and  can 
you  anticipate  what  arrangemeot  I  shaH  make  to  enable  me  to  succeed? 
Fig.  8.  Fig.  9. 


Fig.  10. 


Why  this.  I  take  a  Btick,  and  put  it  in  the  pail  between  the  bottom 
and  the  horizontal  piece  of  wood,  and  thus  give  it  a  stiff  handle,  and 
there  it  is ;  and  what  is  more,  the  more  water  I  put  into  the  pail,  the 
better  it  will  hang.  It  is  very  true  that  before  I  quite  succeeded  I 
had  the  misfortune  to  push  the  bottoms  of  several  pails  out ;  but  here 
it  is  hanging  firmly  (Fig.  9),  and  you  now  see  how  you  can  hang  up 
the  pail  in  the  way  which  the  conjuring  books  require. 

Again,  if  you  are  really  so  inclined  (and  I  do  hope  all  of  yon  are), 
yon  will  find  a  great  deal  of  philosophy  in 
this  [holding  up  a  cork  and  a  pointed  thin 
stick  about  a  foot  long].  Do  not  refer  to 
TOUT  toy-books  and  say  yon  have  seen  that 
before.  Answer  me  rather,  if  I  ask  yon, 
have  you  underttood  it  before.  It  is  an 
experiment  which  used  to  seem  very  won- 
derful to  me  when  I  was  a  boy ;  I  used  to 
take  a  piece  of  cork  (and  I  remember  I 
thonght  at  first  that  it  was  very  important 
that  it  should  be  cut  out  in  the  shape  of  a 
man,  but  by  degrees  I  got  rid  of  that  idea), 
and  the  problem  was  to  balance  it  on  the 
point  of  a  stick.  Why,  you  see  I  only  have 
to  Btick  two  sharp  pointed  sticks  on  each 
side,  and  give  it  wings,  thus,  and  there  you 
-will  find  this  beautiful  condition  fulfilled. 

I  want  now  to  bring  you  to  another  point — all  bodies,  whether  heavy 
or  light,  fall  to  the  earth  by  this  force  which-we  call  gravity.  By 
observation  moreover  we  see  that  bodies  do  not  occupy  the  same  time 
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in  falling :  I  think  joa  will  be  able  to  see  that  this  piece  of  paper  and 
that  ivory  ball  fall  with  different  velocities  to  the  table  [dropping  them]; 
and  if  again  I  take  a  feather  and  an  ivory  ball,  and  let  them  fall,  you 
Bee  they  reach  the  table  or  earth  at  different  times ;  that  is  to  say,  the 
ball  falls  faster  than  the  feather.  Now  that  should  not  be  so,  for  all 
bodies  do  fall  equally  fast  to  the  earth.  There  are  one  or  two  beau- 
tiful points  included  in  that  statement.  First  of  all  it  is  manifest  that 
an  ounce,  or  a  pound,  or  a  ton,  or  a  thousand  tons,  all  fall  equally  fast, 
no  one  faster  than  another ;  here  are  two  balls  of  lead,  a  very  light 
one  and  a  very  heavy  one,  and  you  perceive  they  both  fall  to  the  earth 
in  the  same  time.  Now  if  I  were  to  put  into  a  little  bag  a  number  of 
these  balls  sufficient  to  make  up  a  bulk  equal  to  the  lar^e  one,  they 
would  also  fall  in  the  same  time ;  for  if  an  avalanche  fans,  the  rocks 
and  mountains,  snow  and  ice,  together  falling  towards  the  earth,  fall 
with  the  same  velocity,  whatever  be  their  size. 

I  cannot  take  a  better  illustration  of  this  than  that  of  gold  leaf,  be- 
cause it  brings  before  us  the  reason  of  this  apparent  difference  in  the 
time  of  the  fall.  Here  is  a  piece  of  gold  leaf.  Now  if  I  take  a  lump 
.of  gold  and  this  gold  leaf,  and  let  them  fall  through  the  air  together, 
you  see  that  the  lump  of  gold — the  sovereign,  or  coin — will  fall  much 
faster  than  the  gold  leaf.  But  whv  ?  They  are  both  gold,  whether 
sovereign  or  gold  leaf.  Why  should  they  not  fall  to  the  earth  with 
the  same  quickness  ?  They  would  do  soj  but  the  air  around  our  globe 
interferes  very  much  where  we  have  the  piece  of  gold  so  extended 
and  enlarged  as  to  offer  much  obstruction  on  falling  through  it.  I 
will,  however,  show  you  that  gold  leaf  does  fall  as  fast  when  the  re- 
sistance of  the  air  is  excluded — for  [if  I  take  a  piece  of  gold  leaf  and 
hang  it  in  the  centre  of  a  bottle,  so  that  the  gold,  and  the  bottle  and 
the  air  within,  shall  all  have  an  equal  chance  of  falling,  then  the  gold 
leaf  will  fall  as  fast  as  anything  else.  And  if  I  suspend  the  bottle 
containing  the  gold  leaf  to  a  string,  and  set  it  oscillating  like  a  pen- 
dulum, 1  m^y  make  it  vibrate  as  hard  as  I  please,  and  the  gold  leaf 
will  not  be  disturbed,  but  will  swing  as  steadily  as  a  piece  of  iron 
would  do ;  and  I  might  even  swing  it  around  my  head  with  any  degree 
of  force  and  it  would  remain  undisturbed.  Or,  I  can  try  another  kind 
of  experiment : — if  I  raise  the  gold  leaf  in  this  way  [pulling  the  bottle 
up  to  the  ceiling  of  the  theatre  by  means  of  a  cord  and  pulley,  and 
then  suddenly  letting  it  fall  to  within  a  few  inches  of  the  lecture  table]* 
and  allow  it  then  to  fall  from  the  ceiling  downwards  (I  will  put  some- 
thing beneath  to  catch  it  supposing  I  should  be  maladroit),  you  will 
perceive  that  the  gold  leaf  is  not  in  the  least  disturbed.  The  resistance 
of  the  air  having  been  avoided,  the  glass  bottle  and  gold  leaf  all  fall 
in  exactly  the  same  time. 

Here  is  another  illustration : — I  have  hung  a  piece  of  gold  leaf  in 
the  upper  part  of  this  long  glass  vessel,  and  I  have  the  means,  by  a 
little  arrangement  at  the  top,  of  letting  the  gold  leaf  loose.  Before 
we  let  it  loose  we  will  remove  the  air  by  means  of  an  air  pump,  and 
while  that  is  being  done  let  me  show  you  another  experiment  of  the 
same  kind.  Take  a  penny  piece^  or  a  half-crown,  and  a  round  piece 
of  paper  a  trifle  smaller  in  diameter  than  the  coin,  and  try  them  side 
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by  side  to  see  whether  they  fall  at  the  same  time  [dropping  them.] 
xoa  see  the j do  not — the  penny. piece  goes  down  first/  But,  now  place 
this  paper  fiat  on  the  top  of  the  coin,  so  that  it  shall  not  rtieet  with  any 
resistance  from  the  air,  and  upon  then  dropping  them  you  see  they  do 
both  fall  in  the  same  time  [exhibiting  the  effect].  I  dare  say  if  I  were 
to  put  this  piece  of  gold  leaf,  instead  of  the  paper,  on  the  coin  it  would 
do  as  well.  It  is  very  difficult  to  lay  the  gold  leaf  so  flat  that  the  air 
shall  not  get  under  it  and  lift  it  up  in  falling,  and  I  am  very  doubtful 
as  to  the  success  of  this,  because  the  gold  leaf  is  puckery ;  but  I  will 
risk  the  experiment.  There  they  go  together !  [letting  them  fall,]  and 
yon  see  at  once  that  they  both  reach  the  table  at  the  same  moment. 
•  We  have  now  the  air  pumped  out  of  the  vessel,  and  you  will  per- 
ceive that  the  gold  leaf  will  fall  as  quickly  in  this  vacuum  as  the  coin 
does  in  the  air.  I  am  now  going  to  let  it  loose,  and  you  must  be  quick 
to  see  how  rapidly  it  falls.  There !  [letting  the  gold  loose,]  there  it 
is,  falling  as  gold  should  fall. 

I  am  sorry  to  see  our  time  for  parting  is  drawing  so  near.  As  I 
proceed  I  mean  to  put  upon  the  board  behind  me  certain  words  so  as  to 
recall  to  your  minds  what  we  have  already  examined  ;  and  I  put  the 
word  Forces  above  all,  and  I  will  then  add  beneath  the  names  of  the 
special  forces  in  the  order  in  which  we  consider  them ;  and  although 
I  fear  that  I  have  not  sufficiently  pointed  out  to  you  the  more  import- 
ant circumstances  connected  with  this  force  of  Gravitation,  espe- 
cially the  law  which  governs  its  attraction  (for  which,  I  think,  I  must 
take  up  a  little  time  at  our  next  meeting),  still  I  will  put  that  word 
on  the  board,  and  I  hope  you  will  now  remember  that  we  have  in  some 
degree  considered  the /orce  of  gravitation — that  force  which  causes  all 
bodies  to  attract  each  other  when  they  are  at  sensible  distances  apart^ 
and  tends  to  draw  them  together. 


Boiler  JSzploeion  on  the  South  Devon  Railway.* 

At  the  adjourned  inquest  the  following  interesting  and  valuable 
evidence  was  given  by  Capt.  Tyler,  the  government  inspector,  who 
said  he  had  examined  the  engine  and  the  pieces.  She  began  to  run 
in  December,  1853,  and  having  run  62,136  miles  was  retubed  in  Octo- 
ber, 1854.  She  had  had  no  material  repairs  since  that  date.  She 
was  a  goods  engine,  with  two  safety  valves,  each  four  inches  in  diameter, 
which  he  considered  to  be  sufficient.  The  outer  shell  of  her  fire-box 
consisted  of  three  plates,  each  6  ft.  by  9  ft.  4}  inches  by  ^^  inches 
thick,  the  dome  being  on  the  top  of  the  centre  plate.  On  Saturday, 
the  10th,  she  was  slightly  repaired.  She  weighed  35  tons,  and  had 
run  12,232f  miles  since  she  was  retubed.  When  she  exploded,  three 
portions  of  the  outer  shell  of  the  fire-box  fiew  off,  besides  some  smaller 
pieces,  one  of  these  4  feet  by  13^  inches  blew  to  the  left  through  the 
aide  of  the  shed ;  a  second  4  feet  6  inches  by  3  feet  six  inches  fell  in 
the  permanent  way  about  15  feet  to  the  right  of  the  engine,  and  the 
third  4  feet  8  inches  by  2  feet  blew  against  a  wall  a  distance  of  80 
yards.    A  whistle  was  picked  up  830  yards,  and  a  lever  280  yards 
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from  the  engine.  The  portion  of  the  boiler  which  flew  to  the  left  wis 
divided  from  the  other  portions  just  above  the  line  of  the  seam,  of  rivets, 
and,  therefore,  he  particularly  examined  this  seam.  He  found  the 
rivets  still  in  their  places.  The  plate  was  originally  /^  of  an  inch,  but 
was  eaten  through  in  a  line  regularly  from  ^^  to  ^^  of  an  inch,  leaving 
only  a  very  small  portion  of  the  metal  still  holding  before  the  explo- 
sion. There  was  a  similar  seam  on  the  right  of  the  fire-box  which 
appeared  likely  to  have  been  eaten  away  in  a  similar  manner  to  the 
portion  which  had  given  way  on  the  left.  Mr.  Wright  had  this  seam 
broken  apart,  and  he  now  produced  it  so  that  it  would  afford  the  jury  a 
better  idea  of  his  meaning.  This  effect  had  been  produced  upon  the  boil- 
er by  various  causes.  In  the  first  place  the  boiler  had  evidently  been  in- 
jured during  its  construction  by  the  application  of  the  caulking  tool  in 
caulking  the  edge  of  the  plate ;  the  surface  of  all  the  plates  of  the  boiler 
that  he  had  been  able  to  see  had  been  more  or  less  injured.  He  ex- 
plained that  the  caulker,  which  is  a  kind  of  cutter,  had  in  the  use  of  it 
made  a  kind  of  cut,  and  this  wound  being  produced  corrosion  had  taken 
place.  The  corroded  surface  was  interfered  with  by  the  mechanical 
working  of  the  boiler,  arising  from  internal  pressure,  as  well  as  the  ex- 
pansion and  contraction  due  to  differences  of  temperature,  and  this 
effect  was  increased  when  bad  water  was  used.  He  found  thint  the  Com- 
pany had  great  diflBculty  in  getting  good  water  at  Newton,  up  to  No- 
vember, 1858,  and  the  salt  water  taken  from  the  river  was  used  witii 
this  engine  twice  a-day  up  to  that  date.  It  was  partly  on  this  account, 
no  doubt,  that  the  corrosive  action  to  which  he  had  referred  had  pro- 
ceeded to  so  great  an  extent  on  so  young  an  engine.  There  were 
no  means  of  examining  the  interior  of  the  fire-box,  to  detect  a  flaw 
of  this  description,  without  taking  the  boiler  to  pieces  or  drilling 
holes  in  it.  There  were  certain  precautions  which  might  be  adopted 
to  prevent  such  accidents  for  the  future.  First,  by  taking  additional 
care  to  see  that  the  caulking  was  performed  without  injury  to  the 
boiler ;  secondly,  by  the  use  of  good  water ;  thirdly,  by  the  use  of 
additional  stays,  which  would  tend, to. prevent  the  explosion  as  well 
as  check  the  mechanical  action  referred  to ;  and,  fourthly,  by  testing 
the  boiler  periodically  by  hydraulic  pressure,  up  to,  say  50  per  cent, 
beyond  the  ordinary  working  pressure  of  the  engine.  The  valves  of 
this  engine  were  set  to  a  working  pressure  of  120  lbs.  to  the  square 
inch,  when  the  explosion  took  place.  Gapt.  Tyler  etated,  in  addition, 
but  it  was  not  taken  as  evidence,  that  a  curious  lact  had  occurred 
since  the  accident.  An  engine  at  Newton  was  discovered  to  be  in  a 
similarly  defective  state  from  the  same  causes,  but,  in  consequence  of 
its  being  stayed  more  effectually,  it  had  resolved  itself  into  a  leak* 

The  Coroner  having  briefly  summed  up. 

The  Jury  found  a  verdict — ''That  the  deceased  had  been  killed  by 
the  accidental  bursting  of  the  engine  boiler."  The  Jury  expressed 
their  satisfaction  at  the  lucid  report  of  Capt.  Tyler,  and  hoped  every 
publicity  would  be  given  it  with  a  view  to  prevent  the  recurrence  ol 
such  an  accident  in  the  future.  They  also  thanked  Capt.  Tyler  and 
the  officers  of  the  Railway  Company  for  the  facilities  they  had  afforded 
them. 
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On  the  Manufacture  of  the  Carbon  Elements  for  Bunsen  Batteries.* 
By  John  Young,  Manager  of  the  Gas  Works,  Dalkeith. 

The  advantages  attending  the  use  of  the  Hansen  Battery  as  a  power- 
ful source  of  electric  action  has  led  to  its  very  general  adoption,  espe- 
cially in  those  experiments  of  a  more  brilliant  character.  The  peculiar 
construction  of  this  battery  consists  in  substituting  for  platinum,  car- 
b(m  of  that  condition  found  in  the  interior  of  gas  retorts.  The  diffi- 
culty of  procuring  carbon  of  this  sort,  and  especially  of  giving  it  a 
proper  form  when  obtained,  led  to  the  series  of  experiments  and  their 
results  which  form  the  subject  of  this  communication. 

Hitherto  the  supply  of  prepared  carbons  has  almost  exclusively  been 
furnished  to  this  country  from  the  Continent ;  and  so  far  as  they  have 
come  under  my  observation  they  were  made  from  the  retort  carbon 
above  mentioned.    The  precariousness  of  a  supply  from  this  source, 
and  the  fact  of  its  being  dependent  for  its  continuance  upon  an  evil 
which  gas  engineers  are  trying  all  means  to  overcome,  suggested  the 
propriety  of  finding  some  compound,  and  mode  of  treating  it,  which 
would  render  us  equally  independent  of  foreign  aid,  and  that  period 
in  the  history  of  gas-lighting  when  the  engineer  has  attained  his  ob- 
ject.   During  the  spring  of  last  year  these  experiments  were  entered 
upon ;  and  for  several  weeks  at  first  occupied  my  whole  attention,  and 
at  brief  intervals  during  the  summer  were  resumed.   In  the  first  outset 
we  were  entirely  guided  in  our  procedure  by  the  information  of  the 
composition  and  treatment  of  the  carbons  by  Professor  Bunsen,  as 
given  in  several  works  on  electrical  science ;  but  whether  the  material 
used  by  me  or  the  mode  of  treatment  differed  from  that  of  the  Pro- 
fessor we  do  not  know,  but  the  results  in  our  hands  were  most  unsatis- 
factory indeed.    The  prescribed  composition  used  by  the  Professor  is 
^'  coke  and  coal  in  fine  powder,  heated  together  in  an  iron  mould,  thus 
forming  a  mass  of  solid  carbon  of  the  required  form.    To  give  greater 
aolidity,  they  were  plunged  into  a  syrup  of  sugar,  afterwards  dried, 
and  then  submitted  to  an  intense  heat  in  covered  vessels."    These  in- 
fitructions  are  apparently  plain  enough,  unencumbered  by  detail,  and 
would  indicate,  by  their  brevity,  that  the  solid  mass  of  carbon  was  so 
sure  of  beinft  obtained  that  more  minute  instructions  were  totally  un- 
necessary,   in  our  experiments  we  employed  the  finest  pieces  of  New- 
castle coke  in  powder  and  the  finest  English  caking  coal,  and  followed 
the  recipe  with  great  care.    We  used  (1)  cold  moulds,  afterwards  heat*' 
ing  them  oarefiuly ;  and  (2)  red-hot  moulds,  and  packed  in  the  com- 
position in  a  fused  state ;  and  yet  the  four  weeks  in  which  we  were  sp 
occupied  were  characterized  by  one  series  of  failures,  during  which  we 
had  wasted  large  quantities  of  sugar,  besides  less  valuable  materials^ 
without  receiving  a  single  hint  that  we  were  proceeding  in  the  righi 
direction ;  and  not  until  a  partially  new  process  was  entered  upon  did 
hopes  arise  that  we  would  ever  attain  our  object.    The  carbon  ele- 
aeiita  so  obtained  were  either  loose  and  friable,  or  altogether  in  a 
State  of  powder,  or  so  full  of  cracks  and  fissures,  when  an  e^eeai  of 
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coal  was  need,  that  in  either  case  they  were  useless.  Some  of  the  beet 
we  endeavored  to  finish ;  but  after  repeated  soakings  in  the  syrup  of 
sugar,  we  could  with  difficulty  produce  them  of  sufficient  density;  and, 
when  attainable,  only  at  such  expense  as  precluded  competition  in 
price  with  those  already  in  the  market. 

Starting  anew,  and  availing  ourselves  of  the  varieties  of  coke  within 
reach,  and  trusting  to  our  own  observations  for  guidance,  we  entered 
upon  a  new  series  of  experiments  with  different  kinds  of  coke,  mixed 
in  various  proportions,  and  differently  treated.  Among  failures,  we 
also  had  hints  of  success,  and  from  noting  the  changes  by  which  these 
favorable  hints  had  been  furnished,  we  were  able  to  proceed  under 
more  cheering  prospects.  The  results  of  these  experiments  were,  that 
the  coke  from  the  Marquis  of  Lothian's  parrot  coal,  as  left  in  the  gaa 
retort,  Was  best.  What  peculiarity  in  this  coke  should  make  it  superior 
we  cannot  say,  unless  it  be  the  small  amount  of  ash  that  it  contains^ 
but  when  used  by  us,  it  was  always  covered  by  a  peculiar  glistening, 
silvery  deposit  of  carbon  from  its  own  gas.  The  amount  of  ash  in  the 
coke  we  found  to  be  less  than  7  per  cent. 

After  many  trials,  we  obtained  the  best  results  from  the  following 
mixture  and  mode  of  treatment — viz :  64  per  cent,  by  weight  of  coke 
powder,  and  86  per  cent,  of  English  caking  coal  in  powder,  well  mixed, 
and  moistened  with  a  solution  of  sugar  or  starch,  until  the  mass,  when 
pressed  in  the  hand,  retained  its  form.    When  starch  was  used,  it  was 
in  the  form  of  mucilage ;  and  when  syrup  of  sugar  was  used,  it  was 
composed  of  one  part  of  sugar  to  one  and  a  half  of  water.    The  pre- 
pared composition  was  pressed  very  hard  into  moulds  of  the  required 
form,  and  when  taken  from  the  mould  the  cakes  were  set  «side  to  dry. 
The  use  of  sugar  or  starch  in  the  composition  is  to  cause  the  adhesion 
of  the  particles  of  coke  and  coal  powder,  so  that  they  retain  the  form 
of  the  mould,  and  when  dry  become  a  hard  cake  that  can  be  handled, 
and  closely  packed  into  the  coking-moulds    The  part  of  the  process 
referred  to  is  conducted  precisely  the  same  as  in  the  manufacture  of 
ordinary  bricks ;  but  the  similarity  of  manufacture  goes  no  further,  as 
all  air  has  to  be  excluded  from  the  carbons,  otherwise  combustion  en- 
sues, and  entirely  destroys  them.    To  prevent  the  action  of  the  air,  the 
coking  is  done  inside  a  gas  retort,  into  which  a  small  quantity  of  coal 
had  been  introduced  to  expel  the  air.    The  box  or  mould  in  which  the 
bricks  were  packed  during  the  coking  contained  thirteen  carbons  at 
one  time.    The  length  of  the  box  was  equal  to  the  thickness  of  the 
whole  thirteen,  including  plates  of  iron  of  |-inch  thickness,  which  were 
placed  between  them,  to  prevent  the  carbons  from  fusing  together. — 
The  breadth  of  the  box  was  equal  to  the  length  of  the  carbons,  and 
the  depth  equal  to  the  breadth  of  the  carbons.    The  mould  with  cover 
was  so  constructed,  that  the  encased  carbons  should  be  closely  clamped 
up  and  compressed  between  the  plates  while  coking.    The  great  ten- 
dency that  the  caking  coal  has  to  tumify  while  in  fusion,  by  the  escape 
of  the  gas,  made  this  precaution  the  more  necessary ;  and  unless  at- 
tended to  the  carbons  would  have  been  loose  and  porous.    The  box  and 
its  contents  were  in  the  retort  for  about  one  hour  and  a  half,  at  a 
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bright  cherry-red  heat ;  and  when  taken  out  were  covered  over  with 
dry  dast  until  cold,  to  prevent  the  air  from  acting  on  the  carbons 
through  the  chinks  round  the  cover. ,  When  taken  from  the  box  the 
carbons  have  a  close  surface,  owing  to  the  iron  plates  compressing  the 
exuding  fused  coke.  At  this  stage  they  have  no  electrical  action,  and 
are  entirely  dependent  upon  the  subsequent  parts  of  the  process  for 
the  deposit  of  carbon  to  bestow  this  property.  From  this  point  in  the 
manufacture,  my  mode  of  treatment  is  new,  and  depends  for  the  closing 
of  the  pores  in  the  coke  to  the  fixed  carbon  from  a  soaking  of  coal  tar, 
and  the  carbonaceous  deposit  from  gas  during  its  liberation  from  the 
coal.  My  experiments  upon  sugar,  as  a  source  of  cementing  carbon, 
showed  me  that  at  the  best  it  would  be  expensive,  and  exceedingly 
slow  in  its  action,  from  the  low  per  centage  of  fixed  carbon  that  it  left. 
When  the  syrup  used  was  composed  of  equal  weights  of  sugar  and 
water,  the  fixed  carbon  was  only  13  per  cent,  of  the  liquid  absorbed, 
or  26  per  cent,  of  the  sugar  in  the  solution.  At  this  rate,  every  ounce 
weight  added  to  the  carbons  would  cost  l^d.  with  sugar  at  its  present 
cheap  rate,  besides  the  additional  trouble  of  having  the  carbons  to  dry 
after  each  soaking.  In  using  coal  tar  as  a  substitute,  we  first  heated 
it  to  a  temperature  of  300°,  so  as  to  drive  off  the  naphtha  hydro-car- 
bons, which  left  it  in  a  semi-pitched  condition ;  and  while  still  hot  the 
coke  bars  were  soaked  in  it  till  saturated,  and  sank  to  the  bottom.  The 
per  centage  of  fixed  carbon  left  iii  the  coke  after  the  soaking,  and 
heated  to  redness,  was  32*5  per  cent,  of  the  tar  absorbed,  or  2^  times 
the  weight  obtained  from  sugar,  and  secured  at  an  infinitely  less 
cost.  Pure  tar  carbon  is  among  the  best  that  I  have  yet  tried  for 
Bunsen  Batteries,  and  it  was  the  success  in  some  experiments  that  I 
was  making  with  it  that  induced  me  to  try  it  as  a  source  of  fixed  car- 
bon for  the  purpose  now  mentioned. 

Three  separate  soakings  in  the  tar,  as  described,  and  as  many  times 
heated  to  a  high  temperature,  are  necessary  fully  to  close  the  pores 
of  the  coke.  Before  the  last  steeping,  the  carbons  are  ground  upon  a 
flat  stone  into  the  required  shape.  In  grinding,  a  little  water  is  used, 
but  only  so  much  as  may  form  the  abraded  powder  from  the  carbons 
into  a  pasty  state ;  and  as  the  carbons  are  still  absorbent  at  this  stage, 
they  imbibe  the  water  from  the  paste,  and  leave  the  particles  of  car- 
bon deposited  in  the  pores  on  the  surface,  thereby  leaving  the  close 
surface  shown  in  the  finished  state.  The  carbons  are  again  soaked  in 
tar,  and  charred  at  a  high  temperature,  when  the  process  is  completed 
by  the  final  smoothing  on  a  flat  stone. 

The  manufacture  of  the  carbons  is  conducted  simultaneously  with 
the  process  of  gas-making;  and  thereby,  with  economy  of  heat,  a  con- 
siderable amount  of  carbon  is  deposited  from  the  gas  itself,  in  addition 
to  the  fixed  carbon  from  the  tar  absorbed.  For  convenience  of  having 
them  properly  placed  upon  the  coal  in  the  retort,  a  long  semicircular 
trough  of  iron  is  prepared  (similar  to  a  water  run  for  eaves  of  houses) 
to  contain  from  twelve  to  twenty  at  one  time,  and  after  the  charge  of 
coal  is  introduced,  and  before  closed  up,  the  long  trough  and  its  con- 
tents are  thrust  in  over  the  coals,  close  up  to  the  roof  of  the  retort, 
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and  allowed  to  remain  till  the  charge  of  coal  is  wrought  off — a  period 
of  nearly  three  and  a  half  hours.  On  being  withdrawn,  the  carbons 
are  scattered  about,  to  cool  as  rapidly  as  possible,  and  prevent  their 
burning  away  by  the  action  of  the  air ;  and  when  cold  they  receiye  the 
slight  rub  to  smooth  them,  which  finishes  the  process. 

I  do  not  wish  it  to  be  understood  that  I  consider  these  carbon  elements 
have  reached  their  perfect  state.  This  notice  only  shows  the  process 
in  a  comparatively  infant  stage ;  and  I  hope  to  be  able  to  prosecute 
the  experiments  to  greater  maturity,  so  as  to  be  able  to  place  a  still 
better  article  in  the  hands  of  the  student  of  electricity. — Transaetiani 
of  the  Royal  Scottish  Society  of  Arts. 


Experiments  on  the  Total  Meat  of  Steam."^   By  J.  P.  Joule,  LL.D., 
F.R.S. — [Read  before  the  Philosophical  Society  of  Manchester.] 

The  author  showed  that  what  is  called  the  total  heat  of  steam,  or 
the  quantity  liberated  when  steam  is  condensed  into  water  of  0°  centi- 
grade, consists  of — Ist,  the  true  heat  of  evaporation ;  2d,  the  heat  due 
to  the  work  done  on  the  steam  during  the  condensation ;  and  8d,  the 
heat  liberated  by  cooling  the  water  from  the  temperature  of  condensa- 
tion to  the  freezing  point.  The  determination  of  the  total  heat  of  steam 
had  been  made  the  object  of  a  very  careful  and  elaborate  research  by 
Begnault ;  but  it  appeared  to  the  author  that  independent  experiments, 
conducted  in  a  different  and  more  direct  manner,  would  not  be  with- 
out interest.  The  following  is  a  summary  of  the  results  obtained  by 
him,  compared  with  those  of  Begnault : 


Total  prMwvM 

Total  Heat  to  DegreM  OenUgnda. 

In  Inches. 

Aathor.                              aegitaolt 

87-25 

688-48                   688-77 

67-62 

644-77                   642-87 

111-68 

665-46                   649-06 

On  the  Conductibility  of  certain  Alloys  far  ffeat  and  EUetricity,^ 

By  G.  Wiedemann. 

In  an  experimental  investigation,  Wiedemann  and  Franz^  found 
that  the  thermal  and  electrical  conductibility  of  metals  was  nearly 
identical.  Their  researches  also  showed  that  in  brass  (which  contains 
1  part  of  zinc  to  2  of  copper)  the  thermal  conductibility  differs  bat 
very  little  from  that  of  the  worse  conducting  metal,  zinc,  although  the 
latter  is  present  in  smallest  quantity.  In  other  alloys,  as  those  of  tin 
and  lead,  an  analogous  relation  prevails  in  reference  to  the  electric 
conductibility.  Messrs.  Calvert  and  Johnson  have  lately  investigated 
the  thermal  conductibility  of  several  alloys,  and  have  arrived  at  results 
which  differ  materially  from  those  of  Wiedemann  and  Franz,  and  which 

*  rrom  Newton*!  London  JonnMl«  April,  1660. 

{From  ibe  Lond.,  Sdln.,  and  Dub.  PhilononUcal Hac.,  Uarcb,  I860. 
Phil.  Mag.  [4]  Tol.  vU.  p.  88}  toL  x.  p.  808. 
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render  doabtfal  the  analogy  which  had  been  established  between  the 
thermal  and  electrical  conductibility.  Wiedemann  has  accordingly 
determined  the  conductibility  for  heat  and  electricity  of  several  alloys. 
He  nsed  the  same  method  as  in  the  previous  researches,  and  the  fol- 
lowing Table  contains  the  results  at  which  he  has  arrived.  The  stand- 
ard adopted  is  silver,  the  conductibility  of  which,  both  for  heat  and 
electricity,  is  taken  at  100.  Copper  zinc  f  denotes  an  alloy  contain- 
ing 8  parts  of  copper  to  one  of  zinc. 

OoBdodflinitj  t>r 


Copper, 

Copper-Zinc  f ,    . 
Copper-Zinc  5^, 

Copper-Zinc  1^, 

Brass  ^ , 

Zinc,       •  • 

Tin, 

Tin-Bismuth  i,  • 
Tin-Bismuth  |, 
Tin-Bismuth  |^,  • 
Hose's  Metal, 

From  these  results  Wiedemann  concludes—^ 

1.  That  the  agreement,  which  had  been  previously  found  to  exist, 
between  the  thermal  and  electrical  conductibility  of  metals  obtains 
also  for  alloys. 

2.  That  the  conductibilities  of  alloys  of  zinc  and  copper,  for  heat 
as  well  as  for  electricity,  differ  but  little,  even  with  a  considerable  ex- 
cess of  copper,  from  the  conductibility  of  the  worse  conducting  metal, 
zinc.  The  alloys  of  zinc  and  bismuth,  on  the  contrary,  have  nearly 
the  mean  conductibility  calculated  from  their  atomic  composition. — 
Poggendorff's  Annalen^  Nov.,  1859. 


Heat. 

Electricity. 

73-6 

79-3 

27-3 

25-5 

29-9 

80-9 

811 

29-2 

25-8 

25-4 

28-1 

27-8 

16-2 

170 

#           4 

101 

90 

6-6 

4-4 

2-8 

2-0 

40 

8-2 

On  a  Method  of  Testing  the  Strength  of  Steam  Boilers.* 

By  Dr.  Joulb. 

The  author  adverted  to  the  means  hitherto  adopted  for  testing  boil- 
ers. 1st.  That  by  steam  pressure,  which  gives  no  certain  indication 
whether  strain  has  not  taken  place  under  its  influence,  so  that  a  boiler 
80  tested  may  subsequently  explode  when  worked  at  the  same  or  even 
a  somewhat  less  degree  of  pressure.  He  trusted  that  this  highly  repre- 
hensible practice  had  been  wholly  abandoned.  2d,  That  by  hydrauliq 
pressure  obtained  by  a  force  pump,  which  does  not  afford  an  absolutely 
reliable  proof  that  the  boiler  has  passed  the  ordeal  without  injury,  and 
moreover  requires  a  special  apparatus.  The  plan  which  nad  been 
adopted  by  the  author  for  two  years  past,  with  perfect  success,  was 

*  rrom  Newton's  London  JonnuU|  April,  1800. 
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free  from  the  objections  whicb  applied  to  the  above,  and  is  as  follows: 
The  boiler  is  entirely  filled  with  water ;  then  a  brisk  fire  is  made  in  or 
under  it.  When  the  water  has  thereby  been  warmed  a  little,  say  to 
70°  or  90°  Fahrenheit,  the  safety  valve  is  loaded  to  the  pressure  up 
to  which  the  boiler  is  to  be  tested.  Bourdon's  or  other  pressure  indi- 
cator is  then  constantly  observed ;  and  if  the  pressure  occasioned  by 
the  .expansion  of  the  water  increases  continuously  up  to  the  testing 
pressure,  without  sudden  stoppage  or  diminution,  it  may  be  safely  in- 
ferred that  the  boiler  has  stood  it  without  strain  or  incipient  rupture. 
In  the  trials  made  by  the  author,  the  pressure  rose  from  zero  to 
62  lbs.  on  the  square  inch  in  five  minutes.  The  facility  of  proving  a 
boiler  by  this  method  was  so  great,  that  he  trusted  that  owners  would 
be  induced  to  make  those  periodical  tests,  without  which,  fatal  expe- 
rience had  shown  that  no  boiler  should  be  trusted. 


On  Tungsten  Steel*  By  F.  X.  Wurm. 

Franz  Mayr  has  produced,  at  his  cast  steel  works  at  Eapfenberg, 
in  Styria,  cast  steel  of  such  dimensions,  forms,  and  excellent  quality, 
as  could  previously  only  be  obtained  from  Erupp,  of  Essen.  Oblique 
cog-wheels  for  coining  machines  and  locomotives,  axles  for  railway 
carriages,  boiler  plates,  angle  knees,  and  round,  flat,  and  quadrangu- 
lar rods,  of  various  sections,  have  now  been  produced  by  Mayr  for 
more  than  a  year. 

What  particularly  deserves  to  be  mentioned  with  regard  to  these 
articles,  is  Mayr's  unrivalled  tungsten-steel  distinguished  by  the  fine- 
ness of  its  crystalline  texture  and  its  remarkable  hardness,  so  much 
80,  indeed,  that  the  experiments  made  with  it  several  months  ago  have 
shown  that  tools  made  from  it  for  cutting  toothed  wheels,  borers,  chi- 
sels, punches,  turning  tools,  planing  blades,  &;c.,  retain  their  power  of 
cutting  four  times  as  long  as  those  made  of  Hundsman-steel,  previously 
regarded  as  the  best.  This  steel  may  therefore  be  recommended  as  the 
best  for  these  purposes. 

Tungsten  has  nearly  the  same  specific  gravity  as  gold,  and  this  den- 
sity is  recognisable  in  the  cast  steel  alloyed  with  it,  by  the  alteration 
in  the  grain  of  the  fractured  surface,  and  by  the  heightened  ring  of 
the  steel. 

In  hardness,  metallic  tungsten  nearly  approaches  the  hardest  of 
natural  bodies,  and  it  communicates  this  property  to  cast  steel,  without 
injuring  its  tenacity  and  malleability  when  the  addition  is  of  2  — 5  per 
cent. 

The  absolute  solidity  of  tungsten-steel  exceeds  that  of  all  other 
known  steels,  for  fifteen  consecutive  experiments  with  a  machine  in 
the  Polytechnic  Institute  of  Vienna  sliowed  the  highest  power  of  resist- 
ance to  be  1893  hundredweights,  and  the  lowest  1015  hundredweights, 
givins  an  average  of  1158} f  hundredweights  to  the  square  inch;  so 
that  this  steel  exceeds  all  other  kinds  hitherto  tried. 

The  ore  of  tungsten  from  which  the  metal  is  obtained,  usually  occars 

•  from  th*  Londoo  Chemical  Qaietto,  Ko.  408. 
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in  company  with  tin-stone ;  it  has  probably  hitherto  never  obtained  any 
technical  application,  as  it  has  only  been  regarded  as  a  mineralogical 
curiosity. 

More  recent  investigations  have  shown,  however,  that  the  arts  may 

derive  considerable  benefit  from  it.     One  of  the  richest  sources  of  this 

ore  is  possessed  by  the  Austrian  empire  in  the  tin  mines  of  Zinnwald 

.in  Bohemia,  where  the  tungsten  ore  has  been  thrown  upon  the  heaps  as 

worthless  for  nearly  five  hundred  years. 

Mayr  has  the  great  merit  of  having  been  the  first  to  bring  this  new 
and  hitherto  unemployed  metal  into  use  in  the  manufacture  of  cast 
steel  on  the  large  scale,  having  introduced  tungstic  cast  steel  into  com- 
merce of  the  most  various  degrees  of  hardness,  and  of  any  dimensions. 

The  price  of  this  steel,  notwithstanding  its  remarkable  goodness, 
18  lower  than  that  of  the  English  cast  steel,  over  which  the  uniformity 
of  its  crystalline  texture  gives  it  a  peculiar  advantage. 

The  above  properties  of  density,  hardness,  and  strength,  are  also 
communicated  by  tungsten  to  cast  iron,  and  this  alloy  may  probably 
be  useful  for  crushing-rollers,  and  may  perhaps  in  time  attract  the 
attention  of  the  artillery. — Dingler's  Polyt.  Jowmal^  clii^  p.  178. 
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Particularn  of  the  Steamer  Flushing. 

Hull  built  by  Samuel  Sneden  k  Co.  Machinery  by  Morgan  Iron 
Works,  New  York.  Designed  by  T.  F.  Rowland,  Engmeer.  Owners, 
New  York  and  College  Point  and  Flushing  Steamboat  Company.  In- 
tended service,  New  York  to  Flushing. 

HuLL.^ Length  od  deck,  161  ft.  Do.  %i  lotd  line,  156  ft.  Bretdth  of  beam  (molded), 
27  ft.  Deptk  of  hold  to  spur  deck,  6  ft.  Frame,  L;  depth,  8  int.;  width  of  web,  6-16 
iiL.;  width  of  flanchee,  3  ine.  Plates,  tbickneaa,  6-16  to  No.  3.  Croea  Floora,  13  ins. 
deepXi-in.,cottpectin9  every  alternate  frame.  Keel,  depth,  3  ina.  Riretav  f-in.  diameter; 
•part,  2|  ina.  Balkheads,  3.  Draft  when  launched,  3  ft.  S  ina.  Do.  when  loaded,  4  ft. 
Tonnage,  333.    Area  of  immersed  section  at  load  draft  of  4  ft.,  85  sq*  ft. 

£xciiXB8.^yertical  beam.  Diameter  of  cylinder,  36  ina.  Length. of  atroke,  10  ft. 
Mazimom  pressare  of  steam,  60  Iba.  Cut-off,  6  ft*  Maximum  ravolutioQa  at  above 
pressure,  37. 

BoiLBB. — One— Ketnm  tubular.  Length  of  boiler,  34  ft.  Breadth  do.,  furnace,  10 
ft,  shel],  8  ft.  6  ins.  Number  of  furnaces,  two.  Breadth  do.,  4  ft.  6  ina.  Length  of 
grate  bars,  7  ft.  Number  of  iubea,  above,  140.  Do.  floea,  below,  10.  Internal  diame- 
tar  of  tubea,  above,  3}  ina.  Do.  flues,  below,  6  of  13  ins.,  3  of  9  ins.,  and  3  of  13  ina. 
liongth  of  tubea,  above,  10  ft.  Heatiog  anrface,  3800  aq.  ft.  Diameter  of  amoke^pipea, 
8  ft.  6  ina.    Height  do.,  60  ft. 

Pa  DDL!  Wbiils* — ^Diameter  over  boarda,  36  ft.  Length  of  blades,  6  ft.  6  ins.  Num- 
ber of  do.,  33. 

Itemark9. — Two  box  keelsons  and  four  plate  keelsons  running  fore 
and  aft.     Iron  in  hull,  186,000  fi>s. 

Trial  in  May,  1859.  G.  H.  H. 
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Particulars  of  the  Stern-wheel  Steamer  Vencedor. 

Hull  built  by  Samuel  Sneden  &  Co.  Machinery  by  H.  Ester  & 
Co.,  New  York.  Designed  by  T.  F.  Rowland,  engineer.  Owners, 
Magdalena  Steam  Navigation  Co.  Intended  service,  Magdalena  River. 

Hull. — Length  on  deck,  165  ft.  Do.  at  load  line,  150  ft.  Breadth  of  beam  (molded),* 
24  ftk  Depth  of  bold  to  spar  deck,  5  ft.  Frame — molded,  6  iDs.^-sided,  4  ins.— >  apart 
from  centres,  24  ins.  Bulkheads,  two.  Bottom  plank,  2  ft.  5  ins.  thick,  of  yellovr 
pine.  Sides,  2  ins.  thick,  do.  do.  Decks,  white  pine,  2  ins.  thick.  Promenade  deek« 
do.,  1  ii^.  thick,  hurricane  do.,  do.,  }-in.  do.  Draft,  forward  and  aft,  loaded,  3  ft.  6  ina. 
Area  of  immersed  section  at  load  draft  of  3  ft.  5  ins.,  82  sq.  ft. 

Bnoineb. — Inclined  direct.  Diameter  of  cylinder,  16  ins.  Length  of  stroke,  6  ft. 
Maximapa  pressure  of  steam,  120  lbs.  Cut-off,  variable.  Maximum  revolutions  at  abore 
pressure,  35. 

BoiLBB.— One — Locomotive.  Length  of  boiler,  18  ft.  8  ins.  Breadth  do.,  8  ft.  1  in. 
Height  do.  exclusive  of  steam  chimney,  7  ft.  6  ins.  Number  of  furnaces,  3.  Breadth 
do.,  3  ft.  6  ins.  Length  of  grate  bars,  6  it  Number  of  tubes,*  138.  Internal  diameter 
of  do.,  3  ins.  Length  of  do.,  12  ft.  Heating  surface,  1500  sq.  ft.  Diameter  of  amokc- 
pipes,  3  ft. 

Paddlb  Whxelb. — Diameter  over  boards,  16  ft.  Length  of  blades,  17  ft.  Depth  of 
do.,  15  ins.    Number  of  do.,  16.  C  H.H. 


On  Light-house  Illumination. — The  Electric  Light,^  By  Prof.  Fara- 
day, D.  C.  L.,  F.  R.  S. 

[Royal  Institatloa  of  Great  Itrltaln.^ 

The  use  of  light  to  guide  the  mariner  as  he  approaches  land,  or  passes 
through  intricate  channels,  has,  with  the  advance  of  society  and  its 
ever  increasing  interests,  caused  such  a  necessity  for  means  more 
and  more  perfect,  as  to  tax  to  the  utmost  the  powers  both  of  the  phi- 
losopher and  the  practical  man,  in  the  development  of  the  principles 
concerned  and  their  efficient  application.  Formerly  the  means  were 
simple  enough ;  and  if  the  light  of  a  lantern  or  torch  was  not  sufficient 
to  point  out  a  position,  a  fire  had  to  be  made  in  their  place.  As  the 
system  became  developed,  it  soon  appeared  that  power  could  be  ob- 
tained, not  merely  by  increasing  the  light,  but  by  directing  the  issuing 
rays ;  and  this  was  in  many  cases  a  more  powerful  and  useful  means 
than  enlarging  the  combustion ;  leading  to  the  diminution  of  the  volume 
of  the  former  with,  at  the  same  time,  an  increase  in  its  intensity.  Direc* 
tion  was  obtained,  either  by  the  use  of  lenses  dependent  altogether 
upon  refraction,  or  of  reflectors  dependent  upon  metallic  reflection. 
[And  some  ancient  specimens  of  both  were  shown.]  In  modern  times 
the  principle  of  total  reflection  has  also  been  employed,  which  involves 
the  use  of  glass,  and  depends  both  upon  refraction  and  reflection.  In 
all  these  appliances  much  light  is  lost ;  if  metal  be  used  for  reflection, 
a  certain  proportion  is  absorbed  by  the  face  of ,  the  metal ;  if  glass  be 
used  for  xefraction,  light  is  lost  at  all  the  surfaces  where  the  ray  passes 
between  the  air  and  the  glass ;  and  also  in  some  degree  by  absorptipn  in 

•  ttom  the  Load.  Ed.  and  Dub.  FbU.  Mtg.,  April,  18«0. 
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tbe  body  of  the  glass  itself.  There  is,  of  course,  no  power  of  actually 
increasing  the  whole  amount  of  light,  by  any  optical  arrangement  as- 
sociated with  it. 

The  light  which  issues  forth  into  space  must  have  a  certain  amount 
of  divergence.  The  divergence  in  the  vertical  direction  must  be  enough 
to  cover  the  sea  from  the  horizon,  to  within  a  certain  moderate  distance 
from  the  shore,  so  that  all  ships  within  that  distance  may  have  a  view 
of  their  luminous  guide.  If  it  have  less,  it  may  escape  observation 
where  it  ought  to  be  seen ;  if  it  have  more,  light  is  thrown  away  which 
ought  to  be  directed  within  the  useful  decree  of  divergence ;  or,  if 
the  horizontal  divergence  be  considered,  it  may  be  necessary  so  to 
construct  the  optical  apparatus,  that  the  light  within  an  angle  of  60^ 
or  45^  shall  be  compressed  into  a  beam  diverging  only  15^,  that  it 
may  give  in  the  distance  a  bright  flash  having  a  certain  duration  in- 
stead of  a  continuous  light, — or  into  one  diverging  only  5^  or  6^,  which, 
though  of  far  shorter  duration,  has  greatly  increased  intensity  and 
penetrating  power  in  hazy  weather.  The  amount  of  divergence  de- 
pends in  a  large  degree  upon  the  bulk  of  the  source  of  light,  and  can- 
not be  made  less  than  a  certain  amount,  with  a  flame  of  a  given  size. 
If  the  flame  of  an  Argand  lamp,  f  of  an  inch  wide  and  1^  inch  high, 
be  placed  in  the  focus  of  an  ordinary  Trinity  House  parabolic  reflector, 
it  will  supply  a  beam  having  about  15^  divergence ;  if  we  wish  to  in- 
crease the  effect  of  brightness,  we  cannot  properly  do  it  by  enlarging 
the  lamp  flame ;  for  though  lamps  are  made  for  the  dioptric  arrange- 
ment of  Fresnel,  which  have  as  many  as  four  wicks,  flames  8|  inches 
wide,  and  burn  like  intense  furnaces,  yet  if  one  be  put  into  the  lamp 
place  of  tho  reflector  referred  to,  its  effect  would  chiefly  be  to  give  a 
beam  of  wider  divergence ;  and  if  to  correct  this,  the  reflector  were 
made  with  a  greater  focal  distance,  then  it  must  be  altogether  of  a  much 
larger  size.  The  same  general  result  occurs  with  the  dioptric  appara- 
tus ;  and  here,  where  the  four-wicked  lamps  are  used,  they  are  placed 
at  times  nearly  40  inches  distant  from  the  lens,  occasioning  the  neces- 
sity of  a  very  large,  though  very  fine,  glass  apparatus. 

On  the  other  hand,  if  the  light  could  be  compressed,  the  necessity 
for  such  large  apparatus  would  cease,  and  it  might  be  reduced  from 
the  size  of  a  room  to  the  size  of  a  hat ;  and  here  it  is  that  we  seek  in 
the  electric  spark,  and  such  like  concentrated  sources  of  light,  for  aid 
in  illumination.  It  is  very  true,  that  by  adding  lamp  to  lamp,  each 
with  its  reflector,  upon  one  face  or  direction,  power  can  be  gained ;  and 
in  some  of  the  revolving  lights,  ten  lamps  and  reflectors  unite  to  give 
the  required  flash.  But  then  not  more  than  three  of  these  faces  can  be 
placed  in  the  whole  circle;  and  if  a  fixed  light  be  required  in  all  directiofis 
round  the  light-house,  nothing  better  has  been  yet  established  than  the 
four-wicked  Fresnel  lamp  in  the  centre  of  its  dioptric  and  catadioptric 
apparatus.  Now  the  electric  light  can  be  raised  up  easily  to  an  equality 
with  the  oil  lamp,  and  if  then  substituted  for  the  latter,  will  give  all 
the  effect  of  the  latter;  or  by  expenditure  of  money  it  can  be  raised 
to  a  five  or  tenfold  power,  or  more,  and  will  then  give  five  or  tenfold 
effect.     This  can  be  done,  not  merely  without  increase  of  the  volume 
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of  the  light,  but  whilst  the  light  shall  have  a  Yolume  scarcely  the  2000th 
part  of  that  of  the  oil  flame.  Hence  the  extraordinary  assistance  we 
may  expect  to  obtain  by  diminishing  the  size,  and  perfecting  the  optical 
part  of  the  apparatus. 

Many  compressed  intense  lights  have  been  submitted  to  the  Trinity 
House ;  and  that  corporation  has  shown  its  great  desire  to  advance  all 
such  objects  and  improve  the  lighting  of  the  coast,  by  spending,  upon 
various  occasions,  much  money  and  much  time  for  this  end.  It  is 
manifest  that  the  use  of  a  light-house  must  be  never  failing,  its  service 
ever  sure ;  and  that  the  latter  cannot  be  interfered  with  by  the  intro* 
duction  of  any  plan,  or  proposition,  or  apparatus,  which  has  not  been 
developed  to  the  fullest  possible  extent,  as  to  the  amount  of  light  pro* 
duced, — the  expense  of  such  a  light, — the  wear  and  tear  of  the  appa* 
ratus  employed, — the  steadiness  of  the  light  for  16  hours, — ^its  liability 
to  extinction, — the  amount  of  necessary  night  care, — the  number  of 
attendants, — the  nature  of  probable  accidents, — its  fitness  for  secluded 
places,  and  other  contingent  circumstances,  which  can  as  well  be  ascer- 
tained out  of  a  light-house  as  in  it.  The  electric  spark  which  has  been 
placed  in  the  South  Foreland,  High  Light,  by  J?rof.  Holmes,  to  do 
duty  for  the  six  winter  months,  had  to  go  through  all  this  preparatory 
education  before  it  could  be  allowed  this  practical  trial.  It  is  not  ob^- 
tained  from  frictional  electricity,  or  from  voltaic  electricity,  but  from 
magnetic  action.  The  first  spark  (and. even  magnetic  electricity  as  a 
whole)  was  obtained  twenty-eight  years  ago.  (Faraday,  Philosophical 
Tratisactions,  1832,  p.  82.)  If  an  iron  core  be  surrounded  by  wire, 
and  then  moved  in  the  right  direction  near  the  poles  of  a  magnet,  a 
current  of  electricity  passes,  or  tends  to  pass,  through  it.  Many  power- 
ful magnets  are  therefore  arranged  on  a  wheel,  that  they  may  be 
associated  very  near  to  another  wheel,  on  which  are  fixed  many-.he- 
lices  with  their  cores  like  that  described.  Again,  a  third  wheel  con- 
sists of  magnets  arranged  like  the  first ;  next  to  this  is  another  wheel 
of  the  helices,  and  next  to  this  again  a  fifth  wheel  carrying  magnets. 
All  the  magnet-wheels  are  fixed  to  one  axle,  and  all  the  helix  wheels 
are  held  immovable  in  their  place.  The  wires  of  the  helices  are  con- 
joined and  connected  with  a  commutator,  which,  as  the  magnet-wheels 
are  moved  round,  gathers  the  various  electric  currents  produced  in 
the  helices,  and  sends  them  up  through  two  insulated  wires  in  one  com- 
mon stream  of  electricity  into  the  light-house  lantern.  So  it  will  be 
seen  that  nothing  more  is  required  to  produce  the  electricity  than  to 
revolve  the  magnet-wheels.  There  are  two  magneto-electric  machines 
at  the  South  Foreland,  each  being  put  in  motion  by  a  two  horse  power 
steam  engine ;  and,  excepting  wear  and  tear,  the  whole  consumption 
of  material  to  produce  the  light  is  the  coke  and  water  required  to  raise 
steam  for  the  engines  and  carbon  points  for  the  lamp  in  the  lantern. 

The  lamp  is  a  delicate  arrangement  of  machinery,  holding  the  two 
carbons  between,  which  the  electric  light  exists,  and  regulating  their 
adjustment ;  so  that  whilst  they  gradually  consume  away,  the  place 
of  the  light  shall  not  be  altered.  The  electric  wires  end  in  the  twe 
bars  of  a  small  railway ;  and  upon  these  the  lamp  stands.  When  the 
carbons  of  a  lamp  are  nearly  gone,  the  lamp  is  lifted  off  and  another 
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instsntly  pushed  into  its  place.  The  machines  and  lamp  have  done 
their  duty  during  the  past  six  months  in  a  real  and  practical  manner. 
The  light  has  never  gone  out  through  any  deficiency  or  cause  in  the 
engine  and  machine  house ;  and  when  it  has  become  extinguished  in 
the  lantern,  a  single  touch  of  the  keeper's  hand  has  set  it  shining  as 
bright  as  ever.  The  light  shone  up  and  down  the  Channel,  and  across 
into  France,  with  a  power  far  surpassing  that  of  any  other  fixed  light 
within  sight,  or  anywhere  existent.  The  experiment  has  been  a  good 
one.  There  is  still  the  matter  of  expense  and  some  other  circum- 
stances to  be  considered ;  but  it  is  the  hope  and  desire  of  the  Trinity 
House,  and  all  interested  in  the  subject,  that  it  should  ultimately 
justify  its  full  adoption. 


for  the  Joamal  of  iht  Franklin  loiUtnte. 

Partieular$  of  the  Steamer  Daniel  Drew. 

Hull  built  by  Thomas  Colyer.  Machinery  by  Neptune  Iron  Works, 
New  York.     Owners,  Daniel  Drew  and  others. 

Hull. — Length  on  deck,  251  ft.  8  ini.  Do.  at  load  line,  244  fl.  Breadth  of  beam 
(molded),  30  ft.  6  ina.  Depth  of  hold  to  Rpar  deck,  9  ft.  3  ina.  Frtmea— molded,  15} 
ins. — aided,  4  ina.~apart  from  centrea,  30  ioa.  Keel,  depth,  3  ina.  Draft,  forward  and 
aft,  4  ft  6  ina. 

Emoikb.— Vertical  beam^  Diameter  of  cylinder,  60  ina.  Length  of  atroke,  10  ft* 
Mazimam  preaanre  of  ateam,35  Iba.  Cut-off,  one-halfl  Maximum  revolutiona  at  above 
preaaure,  26. 

BoiLiits.— Two— Relnrn  fined.  Length  of  boiiera,  89  ft.  Breadth  do.,  at  furnaee,  9 
Ity  at  abell,  8  ft.  Height  do.,  excluaive  of  ateam  chimney,  9  ft.  4  ina*  Number  of  far* 
naces,  two.  Length  of  grate  bara,  7  ft.  Number  of  fluea,  above,  14;  below,  10.  Inter- 
nal diameter  of  do.,  above,  9^  ina.  Do.  do.,  below,  3  of  13)  ina^  1  each  of  13,  1 1,  and 
7i  ina.  Length  of  do.,  above,  22  ft.  Heating  aurface,  3350  aq.  ft.  Diameter  of  amoke- 
pipea,  4  ft.    Height  do.,  32  fU 

Paddle  WHiiuk — Diameter  over  boarda,  29  ft.  Length  of  bladee,  9  ft  Depth  of 
do^t  26  ina.    Namber  of  do.,  24. 

lUmarhn. — One  independent  steam,  fire,  and  hilge  pnmp* 

This  steamer  has  been  built  to  attain  a  very  high  speed,  having  a 

very  easy  and  a  very  superior  model.     The  velocity  of  the  periphery 

of  her  water-wheel  blades  is  27  miles  an  hour. 

Date  of  trial,  May,  1860.  C.  H.  H 


British  Modular  Standard  of  Length,^  By  J.  F.  W.  Hkrschel. 

It  may  not  be  unwelcome  to  the  scientific  portion  of  your  readers  to 
have  their  attention  directed  to  a  simple  numerical  relation  between 
our  actual  parliamentary  standard  of  length  and  the  dimensions  of  the 
earth,  which,  in  effect,  puts  us  in  easy  possession  of  a  ^'  modular  "  sys- 
tem,  which  might  be  decimalised,  and  which,  abstractedly  considered, 

•  f^OB  tha  LoBd.  AthMunim,  April,  1890. 
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is  far  more  Bcientifio  in  its  origin,  and,  namerically,  yerj  far  more 
curate  than  the  boasted  metrical  system  of  our  French  neighbors.  It 
is  simply,  this, — if  the  British  Imperial  standard  inch' were  increased 
by  one-thousandth  part  it  would  be,  with  all  but  mathematical  precision, 
one  five-hundred-millionth  part  of  the  earth's  axis  of  rotation. 

The  calculations  of  the  present  Astronomer  Royal,  published  in  the 
year  1830,  have  determined  the  length  of  this  axis  at  41,707,620  feet, 
that  is  to  say,  500,491,440  inches  of  our  Imperial  standard.  Those 
of  Bessel,  published  in  1841,  at  500,487,744  such  inches.  More  re- 
cently an  elaborate  resume  of  the  whole  subject,  by  M.  Schubert,  has 
conducted  him  to  three  separate  and  independent  conclusions,  based 
on  arcs  measured  each  in,  or  near,  a  meridian  appropriate  to  the  conn- 
try  in  which  they  have  been  performed,  viz  :  the  Russian,  the  British 
Indian,  and  the  French  arcs.  The  Russian  and  the  Indian  combina- 
tions give  respectively  500,532,120  and  500,550,168,  while  the  French 
arc  gives  only  500,368,920.  M.  Schubert  rejects  the  latter  altogether  ; 
but  the  propriety  of  doing  so  appears  to  Mr.  Airy  questionable  oa 
grounds  which  we  consider  so  far  reasonable  as  to  entitle  it  to  at  least 
half  the  weight  of  either  of  the  former.  On  the  other  hand,  M.  Schu- 
bert, in  computing  his  mean  result,  assigns  to  the  Russian  result  double 
the  weight  of  the  Indian, — a  decision  in  which  I  can  by  no  means  ac^ 
quiesce.  Allowing  to  each  of  the  former  the  weight  2,  and  to  the  latter 
1,  the  final  conclusion  from  this  calculation  is  500,506,699  ;  and  from 
the  mean  of  Airy,  Bessel,  and  Schubert,  500,495,294,  which  differs 
from  500,500,000  by  less  than  its  hundred-ani-six'thousandth  partm 
This  then  is  the  fractional  error  of  our  **  modular  "  unit  in  proportion 
to  its  own  length  of  1*001  British  standard  inch,  or  that  of  a  *'  modnle  " 
of  50*05  such  inches,  which,  in  this  view  of  the  subject,  might  be  taken 
for  the  British  unit  of  linear  measure,  or  one  ten-millionth  of  the  earth's 
axis.  The  Astronomer  Royal,  in  discussing  these  computations  of  If. 
Schubert  (vol.  xx.  Notices  of  the  Royal  Astron.  Soc.  p.  105),  insists^ 
very  properly,  on  the  individuality  of  the  polar  diameter  of  the  earth 
as  compared  with  its  equatorial  diameters,  which  differ  materially  in  dif- 
ferent meridians  (having  regard  to  an  imaginary  sea-level,  and  inde- 
pendently of  the  heights  of  mountains  or  continents).  If  any  axis  be 
chosen  for  a  scientific  unit  it  should  assuredly  be  the  polar  axis.  The 
nature  of  things  gives  this  an  absolute,  indefeasible  preference  to  every 
other,  not  excepting  even  that  of  the  equator  in  the  meridian  of  Paris 
itself. 

Every  geometer  will  agree  that  the  radius  of  a  circle  is  a  more 
fundamental  or  primary  parameter,  or  unit  of  linear  dimensions, 
than  its  circumference.  To  beings  of  other  psychological  constitution 
than  man,  it  may  be  otherwise ;  but  take  the  genus  homo  and  the  spe- 
cies geometer  as  they  stand,  this  is  a  fact.  A  fortiori^  the  axis,  major 
or  minor,  of  an  ellipse  is  a  more  primary  and  fundamental  unit  of  its 
dimensions  than  its  periphery,  leaving  tne  question  as  to  vfMek  axisy 
minor  or  minor,  to  be  decided  on  its  own  grounds. 

The  French  metre  is  assumed  to  be  the  ten-millionth  purt  of  the 
quadrant  of  the  earth's  elliptic  meridian  passing  through  Paris.    Its 
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ralae  is  antfaoritatiyely  stated  in  the  Annaary  of  the  French  Board  of 
Longitade  at  89*87079  British  Imperial  standard  inches ;  and,  there- 
fore, in  reference  to  the  natural  anit  in  which  it  originates,  is  erroneous 
by  one  part  in  8400  of  its  proper  length,  that  is  to  say,  between  12 
and  13  times  more  in  proportion  than  our  proposed  module. 

The  adoption  of  such  a  *'  British  Modular  System  "  of  measure  re- 
quires no  Act  of  Parliament.  It  is  so  easy  to  convert  ^^  Imperial  stand- 
ard" lengths,  of  whatever  denomination,  into  *' British  modular" 
lengths  of  the  same  denomination  by  subtracting  (or  modular  into  im- 
perial by  adding)  one-thousandth,  that  it  is  not  worth  while  to  legis- 
late on  the  subject,  so  far  as  measures  of  length  are  concerned.  The 
difference  between  one  part  in  1000  and  one  in  999,  in  the  conversion 
and  re-conversion,  being  only  one  in  999,000,  is  of  no  importance  what- 
ever. Nor  is  it  worth  while  to  change  our  ordinary  parlance.  1  foot 
or  1  yard,  in  1000,  is  a  difference  telling  as  nothing  in  any  practical 
contract  for  work  on  a  great  scale.     On  a  small  one  it  is  quite  inap- 

Ereciable.  The  scientific  man  only  is  interested  in  it ;  and  it  suflSces 
im  to  know  (and  the  knowledge,  to  him,  is  important)  that  he  can 
refer  all  his  measurements  to  the  best  unit  nature  affords,  by  subtract* 
ing  a  thousandth  (that  is,  by  writing  his  figures  twice  over,  in  two 
lines,  one  under  the  other,  shifting  ttie  lower  three  figures  to  the  right, 
and  executing  a  subtraction  sum)  far  better  than  by  referring  to  the 
AnnuairtB  de9  Bureaux  of  metricized  countries,  and  performing  a 
calculation  of  greater  complexity,  landing  him  in  twelve  or  thirteen 
times  the  amount  of  error.  Of  course,  I  am  not  speaking  of  a  system 
of  decimalization.  To  decimalize  our  measures  we  must  reduce  them 
to  "  modular  inches,"  or  to  '^  modules  "  of  50  such  inches ;  but  we  may 
speak  of  modular  miles,  yards,  feet,  or  inches  with  reference  to  a  modu- 
lar nnit,  while  retaining  the  associations  of  our  actual  metrical  sys- 
tem. A  similar  remark  applies  to  the  Russian  metrical  system,  which 
is  based  upon  the  English — the  fundamental  unit  being  the  Sagene  of 
'  7  British  feet. 

I  ought,  in  fairness,  to  mention  that  my  attention  was  drawn  in  the 
first  instance  to  this  rapprochement  by  the  statement,  over  and  over 
agiiin  repeated  in  Mr.  Taylor's  recent  work,  entitled  *^The  Great 
Pyramid,  Why  was  it  Built?  &o."  (Longman,  1859)  (pp.  85,  86,  67, 
87, 280,  298,  Ice.,)  that  the  diameter  of  the  eirth  in  the  latitude  of  the 
Pyramid  is  41,666,667  English  feet,  or  500,000;000  of  English  inches; 
which  it  is  not :  and  it  is  singular  that  the  reduction  of  Mr.  Airy*8 
polar  axis  from  feet  to  inches,  in  page  87,  which  is  rightly  performed, 
does  not  appear  to  have  suggested  the  least  misgiving  as  to  the  cor- 
reetness  of  the  statement,  or  (which  is  more  to  our  present  purpose) 
led  him  to  notice  the  important  practical  facility  of  reduction  from  the 
parliamentary  to  the  modular  standard  above  insisted  on.  It  is  not 
my  object  here  to  criticize  the  work  in  question,  which,  in  the  midst 
of  mooh  confusion  and  no  small  amount  of  error,  contains  some  valuable 
and  (so  far  as  we  are  aware)  original  remarks.  Of  these  I  may  men- 
tion the  conclusion  its  author  has  drawn  from  the  angle  of  tt(H[>e  of  the 
c^ng-stones  diacQVered  by  Col.  Yyse,  that  the  boildiota  of.  the  Pyra< 
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Inid  were  acquainted  with  the  ratio  of  the  circamferenoe  of  a  circle  to 
its  diameter — a  piece  of  knowledge  they  were  desirouB  to  embodj  in 
its  dimensions.  In  fact,  the  slope  of  the  original  faces  of  the  Pyramid 
comes  out  from  Yyse's  (or  Perring's]  measurement  of  the  linear  dimen- 
sions of  these  stones,  51°  52^  15|'^  and  by  Brettel's  measure  of  their 
angle,  51°  50^  0'^,  the  mean  of  which  differs  only  by  a  mngU  9eeond 
from  the  angle  whose  cotangent  is  the  length  of  an  arc  of  45^  of  the 
circle,  so  as  to  make  the  whole  periphery  of  the  base  all  but  mathe- 
matically equal  to  the  circumference  of  a  circle  described  with  the 
height  for  a  radius.  So  stated,  the  coincidence  is  certainly  very  striking. 
It  by  no  means  follows,  however,  that  the  ancient  Egyptians  were  in 
possession  of  any  calculus  by  which  they  could  haye  arrived  at  a  theo* 
retical  knowledge  of  the  true  ratio.  It  should  be  observed  that  the 
linear  measures  above  mentioned  are  given  only  to  entire  inches,  and 
those,  inches  of  a  scale  which  may  or  may  not  have  been  verified  with 
extreme  precision,  and  therefore  can  lay  no  claim  to  minute  accuracy. 
Computing,  moreover,  on  these  measures  alone,  the  ratio  of  the  peri* 
phery  to  Uie  height  comes  out  6-2784,  while  that  resulting  from  the 
direct  measure  of  the  angle  is  6-2878,  the  true  ratio  being  6*2832. 
The  individual  results  differ  by  one  640ch  part  of  the  whole  quantity, 
and  as  we  do^not  know  with  what  instruments  or  what  precautions  the 
angle  was  measured,  and  it  is  givei^  only  to  the  nearest  minute,  it  seems 
but  reasonable  to  admit  an  equal  proportional  latitude  of  nncertainty- 
in  the  original  workmanship  and  in  the  numerical  relation  to  which  i^ 
was  intended  to  conform.  Now  this  is  a  very  considerable  approxi- 
mation, much  better  than  that  of  Archimedes  a  thousand  years  later. 
Still,  it  would  be  essy  for  people  in  possession  of  such  appliances  as 
they  must  have  had  at  command,  to  ascertain  the  ratio  in  question  to 
this,  or  even  to  a  greater  degree  of  precision,  by  tracing,  for  instance^ 
on  a  flat  pavement  a  circle  of  100  feet  in  diameter  and  actually  mea- 
suring the  circumference.  This  they  certainly  might  have  done  to  the 
nearest  half-foot,  which,  on  a  length  of  314  feet,  would  correspond  to 
such  a  latitude  of  error.  If  aware  of  the  importance  of  the  problem, 
they  might  have  gone  much  further. 

But,  again,  it  by  no  means  follows,  from  any  thing  which  the  dimen- 
sions of  the  Pyramid  indicate,  that  they  did  possess  a  knowledge  of 
the  ratio  of  the  circumference  of  a  circle  to  its  diameter,  even  approxi- 
mately. By  a  very  remarkable  coincidence,  which  Mr.  Taylor  has 
the  merit  of  having  pointed  out,  the  same  slope,  or  one  practically  nn- 
distinguishable  from  it  (51°  49'  ^^"\  belongs  to  a  pyramid  charac* 
terized  by  the  property  of  having  eacn  of  its  faces  equal  to  the  sqnare 
described  upon  its  height.  This  is  the  characteristic  relation  which, 
Herodotus  distinctly  tells  us,  it  was  the  intention  of  its  builders  that  it 
should  embody,,  and  which  we  now  know  it  did  ^embody,  in  a  manner 
quite  as  creditable  to  their  workmanship  as  the  solution  of  such  a  prob- 
lem was  to  their  geometry.  This  problem,  however,  has  no  relatioa 
to  that  of  the  rectification  of  the  circle^  The  coincidence  is  one  as 
purely  accidental  as  any  thing  relating  to  abstract  number  can  be;  and 
although  in  solving  the  one  problem  whioh  we  know  they  did  intend^ 
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they  at  the  same  time,  practically  speaking,  resolved  another  which 
stands  in  no  rational  connexion  with  it,  or  any  connexion  beyond  that 
of  happening  to  have,  very  approximately,  the  same  numerical  solution, 
— we  are  not  entitled  to  conclude  that  they  were  aware  of  this  coinci* 
dence,  and  intended  to  embody  both  results  in  their  building. 

Another  curious  and  novel  relation,  for  pointing  out  which  we  are 
indebted  to  Mr.  Taylor,  is  one  ("Great  Pyramid,"  page  87)  which 
may  be  most  intelligibly  expressed  under  the  following  form  of  an-* 
nonncement,  viz : — that  a  belt,  encircling  the  globe,  of  the  breadth  of 
the  base  of  the  Great  Pyramid,  would  contain  one  hundred  thousand 
millions  of  square  feet.'*'  If  the  feet  be  Imperial  Standard,  and  the 
belt  Equatorial,  this  is  approximate  only  to  one  part  in  288  of  the 
whole.  But  if  we  suppose  the  belt  meridional,  and  the  area  expressed 
in  "  modular  "  square  feet,  the  approximation  is  within  one  part  in 
1100.  The  fact  is  interesting  as  offering  the  only  tolerable  approach 
in  round  numbers  to  an  arithmetical  relation  between  any  of  the  dimen* 
aions  of  this  Pyramid  and  those  of  the  earth. 

•Mr.  IkjrloT  hM  (A»  wardi)  on»  kimdnd  mOUaiu,  which  is  a  mteprint 
CoUinrrood,  April  28,  ISea 


The  Production  of  Photographie  Images  on  Platen  of  Crlau  or  Par* 
celatfij  by  the  Action  of  Lights  enabling  them  to  be  permanently 
fixed  by  being  Burnt  in  with  Ceramic  Colore.*'   By  JoHsr  Wta&d. 

The  plates  of  glass,  or  porcelain,  or  other  substance,  on  which  the 
pictures  are  to  be  produced,  may  be  glazed  prior  to  the  application  of 
the  sensitive  mixture,  or  otherwise  this  glaze  or  flux  may  be  carried 
over  the  finished  picture  before  burning.  The  first  preparation  of  the 
plates  after  cleaning  consists  in  the  application  of  the  following  sensi* 
tive  mixture : — 

I  make  separate  solutions  of  gum  arable  and  gelatine. 

Gam  Arabic,  .  .72  grains. 

Sat.  Sol.  Bichromate  of  Potass,      •        j^  oz.  by  measure. 

Dissolve  without  heat. 

Gelatine  (Bell's)  •  .15  grains. 

Water,  •  •  1  oz.  by  measure. 

Sat.  Sol.  Bichromate,     •  •  1  dr.         " 

Dissolve  in  a  water  bath.   When  cool,  add  the  sol.  bichromate.—* 
Shake  well  and  filter. 
Take  of  the  solution  of — 

Gum  Arabic,  .  •  11  parts. 

Solution  of  Gelatine,       •  •  5     '^ 

Water  Distilled,       .  .  5     <^ 

To  every  dram  of  this  mixture  add  9  or  10  drops  of  honey  syrup, 
formed  by  mixing  equal  parts  in  volume  of  honey  and  water,  and  fil- 
tering. 
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This  mixture  mast  be  heated  gently  in  a  water  bath,  weU  shaken, 
and  filtered  through  fine  muslin. 

The  substance  on  which  the  picture  is  to  be  produced,  opal  glass, 
porcelain,  ordinary  kelp^  or  plate  glass,  is  slightly  warmed  by  a  fire, 
and  a  suflScient  quantity  of  the  above  sensitive  mixture  poured  on,  in 
the  .same  manner  as  a  collodion,  drained  off,  and  gradually  dried  be- 
fore a  fire.  The  film  must  be  very  even.  A  vigorous  positive  picture, 
either  from  a  collodion  negative,  paper,  or  albumen,  or  even  an  en* 
graving,  must  be  placed  in  contact  with  the  sensitive  surface,  and  the 
whole  exposed  to  light — sunlight  if  possible.  The  exact  amount  of 
exposure  is  a  matter  of  great  importance,  from  six  to  ten  minutes  in 
good  sunshine  is  in  most  cases  sufficient. 

When  removed  from  the  light  a  negative  image  should  be  visible, 
the  action  of  the  light  darkening  and  hardening  the  sensitive  layer  to 
a  much  greater  degree  when  using  the  above  mixture  than  when  using 
plain  gelatine.  The  sunned  parts  are  harder,  and  the  unsunned  softer, 
than  is  the  case  with  gelatine  alone.  The  advantage  I  take  of  this 
hardening  effect  of  light  oYi  the  film  of  the  above  will  be  apparent  in 
the  next  stage  of  the  process. 

I  produce  a  positive  image  in  ceramic  color  on  the  plate.  This  is 
effected  by  carrying  over  the  surface  of  the  plate  the  color  in  a  fine 
state  of  division,  by  means  of  a  pad  of  cotton  wool,  well  charged  with 
the  required  color.  Its  successful  application  requires  some  experience. 
The  surface  of  the  plate  should  be  beaten  gently  and  equally,  not  rub- 
bed. The  cotton  should  occasionally  be  breathed  on,  and  re-charged 
with  color.  The  color  will  be  found  gradually  to  adhere  to  the  un- 
sunned parts  of  the  film,  and  its  application  should  be  continued  until 
the  picture  is  considered  sufficiently  powerful.  Almost  any  amount  of 
vigor  may  be  obtained. 

The  picture  is  produced  by  the  parts  not  exposed  to  light  taking 
the  color,  and  those  portions  exposed  refusing  to  take  it.  [Die  original 
negative  image  will  now  be  almost  lost  to  appearance  by  the  superior 
density  of  the  applied  color,  forming  the  positive  picture,  but  there 
remains  in  the  sensitive  coating  the  changed  and  unchanged  bichro- 
mate, which  it  is  necessary  to  remove. 

To  effect  this  I  apply  alcohol  to  which  has  been  added  dilute  acid  in 
the  proportion  of  six  drops  of  the  dilute  acid  to  the  drachm  of  alcohol. 

The  dilute  acid  cojitains  Sminims  of  ordinary  nitric  acid  to  the  drachm 
of  water.  A  bath  of  this  may  be  used,  or,  if  the  subject  is  on  a  flat 
surface,  the  liquid  can  be  poured  on.  While  on  the  plate  evaporation 
of  the  alcohol  takes  place ;  this  would  be  equivalent  to  adding  too 
much  dilute  acid  to  the  alcohol,  which  would  damage  the  film ;  there- 
fore, in  pouring  on  and  off  the  liquid,  care  must  be  taken  to  keep  up 
the  proportion  by  adding  a  little  pure  alcohol  occasionally. 

When  the  brown  color  of  the  changed  bichromate  disappears  the 
acid  spirit  must  be  poured  off,  and  pure  alcohol  poured  on  and  off; 
thb  must  be  repeated  once  or  twice  with  fresh  quantities,  it  being 
necessary  to  remove  every  trace  of  the  acid  and  water. 

The  picture  must  be  dried  very  rapidly,  and  is  now  ready  for  bum- 


On  Photo-zineographtf.  68 

ing,  provided  the  recipient  has  heen  previously  covered  with  a  flux  or 
glaze,  if  not  the  flux  may  be  applied  over  the  picture  in  the  following 
manner.  Pour  on  a  solution  of  Canada  balsam  in  spt.  turpentine. — 
Dry  the  plate  by  heat  until  the  turpentine  is  entirely  evaporated. 

Prepare  the  flux,  which  may  consist  of  borax  and  glass,  or  borax, 
glass,  and  lead,  by  grinding  it  on  a  slab  with  water,  and  drying.  Ap- 
ply this  (the  flux)  equally  and  evenly,  by  means  of  a  pad  of  cotton 
tied  up  in  very  soft  and  flexible  leather. 

With  respect  to  the  colors  used,  they  are  groi^d  on  a  slab  with 
water,  and  dried. 

^  The  red  picture  is  obtained  by  peroxide  of  iron,  prepared  by  cal- 
cining the  sulphate,  and  washing  the  mass  with  successive  lots  of  boil- 
ing water;  the  dark  brown  by  oxide  of  manganese. 


PhotO'Zineography.*  By  Colonel  Sir  Hbnbt  Jambs,  R.E.,  Director 

of  the  Ordnance  Survey. 

In  the  report  of  the  committee  of  which  Sir  R.  Murchison  was  chair- 
man, it  is  stated  that  the  annual  saving  effected  by  my  having  intro- 
duced this  (the  photographic)  method  of  reducing  the  Ordnance  plans 
from  the  larger  to  the  smaller  scales,  amounted  in  the  year  1858  to 
X1615.  Since  then  we  have  so  much  reduced  the  cost  of  the  photo- 
graphs, that  the  saving  which  will  be  effected  will  amount  to  £35,000 
in  the  cost  of  the  survey.  Up  to  this  period  we  have  exclusively  used 
the  paper  prepared  with  nitrate  of  silver  for  printing  the  number  of 
copies  required ;  but  we  have  made  experiments  with  the  printing 
paper  prepared  with  the  bichr(unate  of  potash,  gum,  and  lamp  blacky 
or  any  other  pigment,  called  the  chromo-carbon  process  of  printing. 

The  action  of  light  on  a  coating  of  this  composition  produces  the 
peculiar  effect  of  rendering  it  insoluble  in  water,  and  consequently  when 
a  sheet  of  paper  coated  with  it  is  placed  in  the  printing  frame  under 
the  collodion  negative,  the  outline  of  the  plan  is  rendered  insoluble  in 
water,  and  remains  on  the  paper  when  all  the  remainder  of  the  com- 
position is  washed  away,  and  thus  we  have  a  ^*  positive  "  plan  in  ink 
of  any  color  which  may  be  required. 

In  comparing  the  reduced  plans  obtained  by  this  process  with  tho8d> 
obtained  by  the  use  of  paper  prepared  with  the  nitrate  of  silver,  we  ob-' 
tain  no  advantage  whatever,  but,  on  the  contrary,  the  prints  are  less 
clear  and  sharp  in  their  outline. 

But  by  a  new  mode  of  treatment  of  these  chromo-carhon  prints  which . 
has  been  introduced  by  Capt.  A.  de  C.  Scott,  R.E.,  who  has  charge 
of  this  branch  of  the  work,  and  Lance-Corporal  Rider,  R.E.,  who  is  a 
good  photographer,  and  also  possesses  a  considerable  knowledge  of 
chemistry,  we  can  produce  very  sharp,  clear  lines.  The  ink  of  the 
print  after  being  soaked  in  a  saturated  solution  of  caustic  potash  or 
soda  becomes,  so  to  speak,  disintegrated,  and  is  then  in  a  state  which 
enables  us  at  once  to  rub  down  the  print  and  transfer  the  outline  to 
the  w&xed  surface  of  a  copper  plate  for  the  engraver.     This -promises 
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to  be  of  great  importance  to  us,  as  after  obtaining  the  photographed 
reductions  of  the  maps  we  have  hitherto  been  obliged  to  make  tracinga 
from  them  in  ink,  for  the  purpose  of  transferring  the  plan  to  the  cop- 
per, the  e;[pense  and  delay  of  which  will  now  be  saved,  whilst  we  rua 
no  risk  of  any  error  being  made  by  the  draughtsman. 

We  have  also  tried  a  method  which  is  still  more  yalnable  and  by 
which  the  reduced  print  is  in  a  state  to  be  at  once  transferred  to  stone 
or  zinc,  from  which  any  number  of  copies  can  be  taken,  as  in  ordinary 
lithographic  or  zincographic  printing,  or  for  transfer  to  the  waxed 
surface  of  the  copper  plates.  To  effect  this,  the  paper  after  being 
washed  over  with  the  solution  of  the  bichromate  of  potash  and  gum, 
and  dried,  is  placed  in  the  printing  frame  under  the  collodion  negative, 
and  after  exposure  to  the  light,  the  whole  surface  is  coated  over  with 
lithographic  ink,  and  a  stream  of  hot  water  then  poured  over  it ;  and 
as  the  portion  which  was  exposed  to  the  light  is  insoluble,  whilst  the 
eomposition  in  all  other  parts  being  soluble  is  easily  washed  off,  ire 
obtain  at  once  the  outline  of  the  map  in  a  state  ready  for  beins  trans- 
ferred either  to  stone,  zinc,  or  copper  plate,  or  we  can  take  uie  pho^ 
tograph  on  the  zinc  at  once. 

This  new  method  of  printing  from  a  negative  is  extremely  simple 
and  inexpensive,  and  promises  to  be  of  great  use  to  us.  Sheet  96,  of 
Northumberland,  has  been  transferred  to  the  copper  plate  from  impres- 
sions taken  from  this  process,  and  from  the  perfect  manner  in  which 
we  are  able  to  transfer  the  impressions  to  zinc,  we  can,  if  required, 
print  any  number  of  faithful  copies  of  the*  ancient  records  of  the  king- 
dom, such  as  *'  Doomsday  Book,"  the  '^  Pipe  Rolls,"  &;c.,  at  a  com- 
paratively speaking  very  trifling  cost.  I  have  called  this  new  method 
jPhpta*2incography,  and  anticipate  that  it  will  become  very  generally 
useful,  not  only  to  government,  but  to  the  public  at  large,  for  pro- 
ducing perfectly  accurate  copies  of  documents  of  any  kind. 


Singular  Effect  of  Lightning.* 

At  the  November  Meeting  of  the  Philosophical  Society  of  New 
South  Wales,  held  in  the  hall  of  the  Australian  Library,  a  very  curious 
circumstance  was  brought  under  the  notice  of  the  members  present,  by 
Professor  Smith,  respecting  the  singular  effect  of  lightning  upon  a  gas- 
pipe.    Alluding  to  the  phenomenon,  the  Professor  says : — 

^f  In  his  laboratory  at  the  University,  recently,  he  had  had  a  con- 
nexion made  with  the  iron  pipes  brought  up  from  the  city ;  the  gas- 
pipe  was  laid  along  the  front  of  the  building,  below  the  surface  of  the 
ground.  The  pipe  was  a  cast  iron  one,  three  inches  in  diameter,  and 
the  connexion  with  the  laboratory  was  by  a  small  iron  pipe,  joining  a 
tin  pipe,  under  the  floor.  There  was  also  a  system  of  lead  water-pipes, 
following  nearly  the  course  (rf  the  tin  gas-pipe,  and  terminating  under- 
neath the  door-way,  where  the  gas-pipe  entered  the  laboratory ;  at  this 
point,  or  just  inside  the  door-way,  the  tin  gas-pipe  touched  the  lead 

•ffk^tktLMi.  J«w.  of  Gm  Liglitii«  Ac,  No.  191. 


Singular  Effect  of  Lightning.  55 

water-pipe.  On  Monday  afternoon,  be  left  his  gas-holder  half  full  of 
gas — there  was  nearly  twenty  cubic  feet  in  it.  The  stop*cock,  between 
the  outside  pipe  and  the  laboratory,  was  closed,  and  the  junction  with 
the  gas-holder  left  open.  On  Tuesday  morning,  he  tried  to  light  the 
gas,  but  found  there  was  none.  On  going  round  to  ascertain  the  cause, 
he  found  that  his  gas-holder  was  empty,  though  all  the  stopcocks  were 
shut ;  and  tiien,  on  opening  the  outside  stop-cock,  he  found  that  there 
was  no  pressure  on  the  pressure-gauge,  but  he  soon  observed  that  th^ 
room  was  getting  full  of  gas,  from  which  he  inferred  that  there  must 
be  somewhere  in  the  pipe  a  hole  as  large  as  its  diameter ;  otherwise, 
there  would  have  been  some  pressure  on  the  gauge.  It  then  occurred 
to  him  that  this  accident  might  be  connected  with  the  fact  that,  on 
Monday  afternoon,  November  14,  the  University  had  been  struck  by 
lightning ;  in  one  of  the  shears  on  the  tower  a  deep  groove,  an  inch 
wide,  had  been  cut  out,  and  there  was  a  terrific  crash,  suggesting  to 
those  in  the  building  the  idea  that  the  roof  had  fallen  in.  There  was 
%  lightning  conductor  attached  to  a  chimney  of  the  laboratory,  and 
this  entered  the  ground  eighteen  feet  from  the  gas-pipe,  terminating 
aix  feet  below  the  surface,  in  a  large  copper  plate.  On  sending  for 
the  plumber  who  laid  the  pipes,  he  suggested  that  a  rat  had  gnawn 
through  the  pipe  on  finding  it  obstructing  his  way ;  but,  on  taking  up 
the  flooring,  they  discovered  that  the  accident  must  have  been  due  to 
lightning.  On  the  one  side  of  the  pipe,  where  it  had  touched  the  lead 
water-pipe,  was  an  irregular  oval  aperture,  about  an  inch  long  and 
half  an  inch  wide,  and  right  opposite,  on  the  other  side  of  the  pipe, 
was  a  smaller  rounded  aperture,  measuring  half  an  inch  by  three- 
eighths,  the  tin  being  thinned  away  as  if  it  had  been  beaten  out.  A 
lump  of  melted  tin,  weighing  45  grains,  lav  before  the  orifice.  What 
had  happened  was  tolerably  clear.  One  of  the  pipes  had  been  con- 
veying a  very  powerful  charge  of  electricity,  and,  coming  to  the  point 
where  it  touched  the  other,  the  electricity  preferred  changing  its  route, 
and  in  leaping  from  the  one  to  the  other,  it  made  two  great  holes. 
He  observed  that  there  was  an  indent  in  the  lead  water-pipe,  and  a 
piece  of  the  lead  melted.  It  was  a  puzzling  thing  to  account  for  the 
hole  at  the  back  of  the  pipe.  The  corner  of  a  brick  touched  it  at 
that  part,  and  the  aperture  there  had  quite  a  difierent  appearance 
from  that  on  the  other  side,  the  edge  on  one  side  f next  the  brick)  be- 
ing thin  and  sharp,  while  on  the  other  it  was  thickened  and  melted. 
The  blackening  inside  the  pipe  could  be  accounted  for  by  the  gas  being  « 
decomposed  by  the  electricity.  There  were  many  curious  points  con- 
nected with  tlus  case.  In  the  first  place,  where  did  the  lightning  come 
from  7  Ue  could  scarcely  imagine  that  the  discharge  could  have  come 
from  the  tower,  and  run  along  the  pipe,  which  was  buried  in  the  ground 
for  nearly  two  hundred  feet.  It  seemed  more  probable  that  the  dis- 
charge was  delivered  by  the  laboratory  conductor,  and  had  then  passed 
through  the  ground  to  the  gas-pipe,  though  that  was  eighteeU  feet 
away.  He  thought  it  mi^ht  have  come  along  the  gaa-pipe  first,  and 
tiien  taken  to  the  water-pipe  as  a  better  conductor.  There  was  still 
another  supposition,  however ;  and,  perhaps,  the  most  probable  one. 
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The  lightning  might  have  struck  the  south-east  comer  of  the  labora- 
tory, and,  being  conducted  by  the  lead  gutter  to  the  lead  cistern  under 
the  roof,  and  thence  down  the  water-pipe  to  the  laboratory,  making 
its  exit  by  the  gas-pipe.  If  this  supposition  be  correct,  it  shows  how 
limited  was  the  protective  power  of  the  lightning  conductor  attached 
to  a  neighboring  chimney.  The  man  at  the  turnpike  saw  the  light- 
ning strike  the  University ;  he  described  it  not  as  a  flash  of  light,  but 
as  a  ball  of  fire,  which  came  down  in  front  of  the  building.  It  was 
remarkable  that  the  gas  was  not  ignited  by  the  electricity,  and  the 
laboratory  set  on  fire." 

A  conversation  ensued  upon  the  subject,  remarks  being  made  upon 
the  action  of  the  lightning  as  very  remarkable,  and  Professor  Smith's 
explanations  were  considered  fully  satisfactory. 

Decay  of  Stone.* 

Sir  : — The  cause  of  the  destruction  of  the  stone  of  the  new  places 
at  Westminster  is  undoubtedly  the  sulphuric  acid  that  is  always  pre- 
sent in  the  atmosphere  of  London,  arising  from  the  combustion  of  coal, 
which  always  contains  a  considerable  per  centage  of  sulphur.  I  noticed 
this  destruction  of  the  stone  going  on  in  1854,  when  up  in  London 
giving  evidence  before  a  committee  of  the  House.  I  then  minutely  ex- 
amined the  building,  and  found  abundant  evidence  of  .decay.  My  at- 
tention was  first  called  to  this  destructive  action  of  the  sulphuric  acid 
in  the  atmosphere  of  large  towns  ten  years  ago.  Having  observed  a 
white  efflorescence  on  the  bricks  and  stones  of  this  town  [Leeds]  where- 
ever  there  was  damp,  I  analyzed  and  found  it  to  be  sulphate  of  mag- 
nesia and  sulphate  of  lime.  I  also  found  sulphuric  acid  in  the  air. 
Combustion  of  coal  is  the  only  source  whence  so  considerable  a  quan- 
tity of  acid  could  be  evolved  into  the  air,  as  all  coal  contains  about  one 
per  cent,  of  sulphur,  whose  combustion  must  keep  the  air  of  large 
towns  always  acid.  This  acid  state  of  the  air  is  causing  serious  damage 
here,  as  the  only  lime  used  is  magnesian  lime.  The  sulphate  of  magne- 
sia formed  is  dissolved  during  rain,  absorbed  into  the  bricks  or  stones, 
and,  when  dry  weather  comes,  it  crystallizes  and  splits  off  the  face  of 
the  bricks  or  stones  like  frost. 

No  magnesian  stone  or  lime  should  be  permitted  in  large  towns,  as 
the  acid  will  act  alike  on  the. stone  and  mortar.   The  stone  of  the  new 
» palaces  is  magnesian  limestone,  and,  unless  a  protection  be  found,  all 
the  mouldings  and  other  parts  liable  to  damp  will  rapidly  decay. 

As  to  the  remedy  proposed, — an  alkaline  silicate,  or,  as  it  is  called, 
soluble  glass, — ^will,  in  my  opinion,  be  worse  than  the  disease,  as  the 
aoid  atmosphere  will  decompose  it  as  easily  as  the  stone.  The  proper 
remedy  will  be  to  oil  the  stone  with  boiled  linseed  oil,  which  will  pre- 
vent it  being  moist  and  attracting  the  sulphuric  acid.  The  oil  will  not 
alter  the  color,  and  will  effectually  protect  the  stone. 

>  0.  L.  DftxssBR,  F.G.S. 

*4,^  Oiling,  in  the  case  of  Caen  stone,  if  not  of  others,  is  known  to 
have  failed. — Ed. 
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AMERICAN  PATENTS  ISSUED  FROM  APBIL  1,  TO  APBIL  30,  lUO. 


Adding  Nnmben,— Machine  for 
Air  Engines,-- >CompnMed 
Alarm  Lock*  • 

Amalgamators,         • 
Artesian  Wells, — ^Boring 
Anger,  • 

Axe  Handle8,-^Fastenings  for 

Bank  Notes, — Menufacture  of 
Barrel  Heads, — Mannfactoring 
Bed  Bottom, — Spring       • 
Bed-cord  Tightener, 
Bed, — Spring  • 

Bee-hives,  • 

Beer  Pitcher,  • 

Bells, — Hanging       • 
Belt  Fastening, 
Belting,  • 

, — Making  Rubber 
Bench  Planes,  • 

ViMi, 

Boilers  for  Hot  water  apparatas, 
Bolts, — Heading 
Bonnet  Frames,— Mannf.  of 
Boots  and  Shoes, — Planes  for 

, — Heels  for 
, — OTershoea  dc 
Boxes, — Finishing  Wooden 

,^Mctal  Caps  for   • 
Bridges, — ^Tmss 
Brooms, — Metal  Head  for 
Bnckles, 
Ballet  Ladle, 
Burglars  Alarm,        • 
Butt  Hinges,  • 

Candle  Machines^ — Making 
Candles, — Moulding 
Cane  Presses, 
Caou  tchouc, — Vulcanizing 

Car  Axles,  • 

—  Couplings, 
Carpenters  Clamp, 
Carpet  Beater  and  Cleaner, 
Carriage  Seats, — Sliding 

Springs,     . 

Cartridge  Cases,  • 

Cartridges.~Filling  MeUllic 
Carving  Marble,  dec,       • 
Chair  Caster, 

Cheese  Presses, 

Chucks  for  cut'g  Disci  of  paper, 

Chum,      • 


Qigar  and  Match  Cases,  • 
Clocks. — Winding  Spring  of  Air 
Clock  WeighUi— Conatmeting 


B.  B.  Nelson,  • 

W.  C.  TurnbnII, 
Joseph  Ziegler,  • 

I.  W.  Knox, 
John  Tsney, 
James  Blake,       • 
James  E.  Emerson,    • 

Augustus  C.  Carey, 
L.  B.  Batcheller,         • 
J.  Bailey  nnd  J.  Decamp, 
A.  B  Stroup,  . 

John  H.  Crane,  • 
Robert  Hawkins, 
L.  Herroance,      • 
T.  H.  Bell. 
G.  W.  Blake,      . 
Henry  Underwood,     • 
Thomas  J.  May  all, 
H*  C«  Hunt,  • 

L.  A.  Beardsly,  • 
Edmund  B.  ChereToy, 
Hiram  Abbott,    • 
R.  T.Wilde, 
£.  S.  Snell, 
J.  y.  Dinsmore, 
McEwen  and  Patterson, 
H.  A.  Jones,  • 

Deidrich  and  Slocnm, 
O.  O.  Bishop,  • 

H.  O.  Smith, 
John  C.  Hall, 
George  Rugg,      . 
George  W.  Bigelow, 
George  H.  Fayman, 

Michael  Massey, 
William  Thomas, 
Eugene  Powell,  • 

Asabel  K.  Eaton, 
Charles  T.  Harris.      • 
L  Brown,  dt  J  dc  J  Leiand, 
Roel  Rawson,  • 

John  Cadwell,    • 
A.  Cutler  die  E.  S.  Wright, 
Wm.  A.  Bird,     . 
Edward  Maynard,       • 
George  P.  Foster, 
H.  Smith  db  D.  B.  Wesson, 
William  H.  Pease,     . 
Thomas  Fry, '     • 
Myron  E.  Taft, 
Matbaus  Kaefer, 
Daniel  Deshon  ('2d),  . 
Edward  Lynch,  • 
S.  P.  Dunham  dc  A.  Hippie, 
Jehu  Mitchell,     • 
P.J.  Clark. 
Charles  B.  Hoard, 
Richard  F«  Bond^ 


Jackson, 
Baltimore, 


M 


Ch'o,  94 

Md.  17 

"  10 

San  Francisco,  Cal.  24 

Austin,               Texas,  17 

East  Pepperell,  Mass.  17 

San  Francisco,  Cat.  10 

Lynn,                 Mass.  10 

Rochester,          N.  Y.  8 

Cincinnati,         Ohio,  8 

Waldron,            Ind.  10 

Charleatown,      Maas.  8 

BealsTille,           Penna.  24 

Saratoga  Spr's,  N.  Y.  17 

Washington,      D.  C.  17 

Pepperell,           Mass.  24 

City  of               N.  Y.  10 

Roxbuiy,            Msks.  8 

Ottnmwa,           Iowa«  24 

8.  Edmeston,     N.  Y.  24 

City  of                   «  10 

Wakeman,       ^  Ohio,  17 

City  of               N.  Y,  24 

N.Bridgewater,  Mass.  10 

Auburn,             Maine,  8 

Kingston,           Tenn.  17 

St.  Louis,           Mo.  24 

Philadelphia,      Penna«  3 

Hannibal            Mo.  24 

Muscatine,        .  Iowa,  8 

Fayette,               Miss.  8 

Potsdam,            N.  Y.  24 

New  Haven,       Conn.  10 

Washington,      D.  C.  10 

Cleveland,          Ohio,  24 

City  of.             N.  Y.  8 

Conneautville,    Penna.  10 

Kings  County,  N.  Y.  8 

N.  Brunswick,   N.  J.  10 

Worcester,          Mass.  24 

Qoincy,              Mich.  8 

Cincinnati,         Ohio,  24 

City  of               N.  Y.  10 

Newark,             N.  J.  17 

Brooklyn,           N.  Y.  8 

Providence,         R.  I.  10 

Springfield,        Mass.  17 

Goshen,              Ind.  10 

Brooklyn,           N.  Y.  10 

Potsdam,                •*  10 

City  of                   «  10 

l^merset,            Penna.  8 

Baffalo,              N.  Y.  10 

Kilboume,          Ohio,  17 

Aleppo  towns*p,  Penna.  17 

West  Meriden,  Conn.  8 

Watcrtown,        >i.  Y.  8 

Cambridge,        Maift  8 
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American  PatenU. 


Clothes-wringer,        • 

Coal  tnd  Ores, — Purificalion  of 

,  Ac, — Buckets  for  remov'g 

Combs,  • 

Coopers'  Tool, 
Corn  Harvesters,       • 

Huskers,  • 

—  Planters,  • 


Shellers,  • 

Shock-binders,         • 

Cotton  Thinning  Pioughs, 
-^—  Bales, — Metal  Hoops  on 
-^—  Seed  Planters, 
Coupling  Attachment  for  Cords, 
Cradle,— Child's 
— — , — Infant's      • 
Crank, — Overcoming  Points  of 
Cultivator  Teeth,      • 


Cultivators, 


-, — Com  A  Cotton 
-,— Hand         • 


Curtain  Fixture, 


-, — Window 


Cutlery « — Securing  Handles  of 

Ddor  Numbers, — Casting 

Eave  Troughs, — Making 
Egg-beater, 

Elevators  for  Ha  J,  &e.,    . 
Emery  Cloth, — Substitutes  for 
Enameling  Moulding^,  Machine 
Etching  Stone, — Composition  for 
Evaporators, — Rotary 
Excavators, — Dirt-loading  for 
Eyelet  Machines, 

Faucets, — Measuring, 

Fence, — Making  Picket   . 

Fertilizers,— Sowing 

Fibrous  Materials, — Reducing 

Figures,  dice., — Copying  . 

Files, 

Fire-  arms, — B  reech*load  ing 


-, — Revolving 


Fire  Escape, 

Ladders,— Truck  for 

Places, 


— —  Plugs,— Casting 

Fire-proof  Safes, 

Flour  Separators,  • 

Fluid  Lenses,  • 

Fly  Brush  or  Fan,  • 

Forge  Bellows, 

Fork  and  Spoon,— Culinaiy 

Furnacet,  . 


Elliot  Dickermao, 
Jesse  Burroughs, 
J.  S.  Lloyd,         • 
£.  M.  Noyes, 
J.  P.  Woods, 
Adam  Humberger, 
N.T.  Spear,        . 
G.  W.  N.  Yost, 
Martin  A.  Howell,  Jr^ 
Nathaniel  Drake, 
Calvin  Stowe,     . 
L.  B.  Joyner, 
John  McMurtry, 
8.  P.  Sweeney,  • 

J.  L.  Howard,     • 
L.  K.  Selden,  • 

8.  F.  Brooks,       • 
John  P.  Cooper, 
Heman  B.  Hammon, 
G.  C.  Aiken, 
W.  B.  Dorsay,    . 
John  G.  Christopher* 
J.  F.  Eylar, 
L  R.  Smith, 
G.  T.  Bennett,    • 
P.  8.  Clinger,  • 

Edward  Brown, 
Joseph  Smith, 
Tanner  and  Gorton* 
R.  H.  Fisher, 

J.  T.  Fuller, 

Loomis  Mann, 
J.  M.Jay  and  J.  Burner, 
F.  F.  Fowler, 
Thomas  J.  Mayall, 
Richard  Ten  Eyck,  Jr., 
A*  Hoen,  • 

A.  H.  Miller, 
William  Cooper, 
William  Steinmets,    . 

George  K.  Babcock, 
J.  Moore  and  A.  Kelly, 
William  D.  Mason, 
8.  M.  Allen, 

F.  C.  Meyer, 
Pietro  Cinquini, 

J.  Letort  &  H.S.  Matthews, 
Calvin  Cox,  • 

G.  P.  Foster, 
F.  D.  Newbyry, 
Deckelman  and  Spiesa, 
Adolphua  Lippman,    • 
Mickle  and  Carville, 
James  K.  Ross,  • 
T.  F.  Card, 

Wm.  M.  and  J.  B.  Ellis, 
Oregor  Menzel,   . 
Stephen  Hughes,         • 
Seligman  Kakeles, 
Marcus  Laveen,  • 

William  Thompson, 
Andrew  Hills,  • 

Peter  Low,  • 


Richmond, 

Ridgway, 

Salem, 

Newark, 

Troy, 

Somerset, 

City  of 

Yellow  Springs, 

OtUwa, 

Newton, 

Braceville, 

Hilliardston, 

Fayette  Co., 

Colombia, 

Hartford, 

Haddam, 

Weston, 

Finleyville, 

Bristolville, 

Naahua, 

Decatur, 

Byron« 

Scott, 

Elgin, 

Mount  Olive, 

ConestogiL  Cen. 

Waterbury, 

City  of 

Paw  Paw, 

Beverly, 

Lonisvilh, 

Ionia, 

Canton, 

Crane  towns'p, 

Roxbury, 

Brooklyn, 

Baltimore, 

La  Porte, 

Mount  Gilead, 

Philadelphia, 

Utica, 

PitUborgh, 

Jarrett's  Depot, 

Niagara  Falls, 

Philadelphia, 

West  Meriden, 

Wytheville, 

Coxville, 

Providence, 

Albany, 

City  of 


Vt.         10 

Penna.     3 

N.  J.      24 

«         S4 

17 

3 

10 

3 

10 

3 

34 

24 

10 

3 


N.Y. 

Ohio, 

V.Y. 

Ohio, 

111. 

N.J. 

Ohio, 

N.C. 

Ky. 
Texas, 

Conn.  17 

"  10 

Mass.  24 

Penna.  3 

Ohio,  10 

N.H.  24 

m.       3 

«  10 

Ohio,     24 

III. 

N.C, 

Penna. 

Conn. 

N.Y. 

Midi. 

N.J. 


Ky. 

Mich. 
Ohio, 


Lebanon, 

Cincinnati, 

Washington, 

Milwaukie, 

Hamilton, 

City  of 

Moorefteld, 

Detroit, 

Naugatoek, 

Cincinnati, 


24 
24 

3 
S 
3 
3 
10 

10 

17 

ir 

«  17 

Mass.  10 

N.Y.  24 

Md.  24 

Tnd.  24 

Ohio,  3 

Penna.  17 

N.Y.  3 
Penna.  17 
Va.  3 
N.  T.  17 
Penna.  24 
Conn.  3 
Va.  3 
N.  C.  10 
R.  L  10 
N.  Y.  10 
24 
«  24 
10 
3 
17 
17 
24 
17 
24 
10 
17 


•« 


Ohio, 


D.  C. 
Wis. 
Ohio, 
N.Y. 
Va. 
Mich. 
Conn.     10 
Ohio,       3 


American  FaUnt$  which  imted  in  AprU^  I860. 


Garden  Hees, 

Gas, — Inatrttmento  for  Lighting 

LighUy^Reflector  for 

—  Metres,— Dry     • 
— ~  Retorts,— Siphoofl  to 
Gases,  ^for  Generating 
Glass  Moalds, 

Grain  by  Sulph.  acid, — Bleach'g 
— ^  Drying  Machioea, 
'  Scales, — Automatic 

Separators, 


-, — Weighing 
Gam  from  machinery,— RemoY'g 

Hammers,— Atmospheric 
Hand  Trucks, 
Harness  Pads,  « 

Harvesters,  • 


-^ — Catting  appa's  for 
-, — Rakes  for*^ 


Harvesting  Machines, 

Hat  Rack  for  Cigars,  &e., 
Bats, 

, — Manafactnre  of    . 

, — Ventilators  for 
"^^^^^^^'""■^"■^■•^"■■^■^■^~"     • 
Head-supporting  Apparatus, 
Heat  Radiators, 
Hoisting  Hsy,  dbc.,— Machines 
Hoisting  Wheels, — Operating 
Horses  Feet  from  Interfering 
— , — Stopping  Runaway 
Horse-powers, 


Horse-shoe  Machine, 
Hose  Tubing, 

Iron,— 'Manufactvre  of 
^,— Welding  Wioaght 

Journal  Boxes, 

Knife  and  Fork  Cleaner, 
■        Sharpener  and  Cleaner, 

Ladder, — Kztension         • 
Ladders, — Extension 
Lanterns,  • 


John  R«  Albertson, 
Damarin  and  Brower, 
Isaac  P.  Frink, 
Charles  L.  Vasques, 
Harvey  Guild, 
Ssmuel  Charoberlaine 
C.  H.  Warner, 
J.  M.  Clark, 
T.  H.  McCuIIoch, 
Albert  Cummer, 
Jacob  Schaefer, 
J.  H.  McGehee,  • 
George  Westinghonte: 
J.  A.  Vaughn,     • 
John  Williams, 
Samuel  Maxwell, 

Milo  Peck, 
Jonas  Underkofler, 
James  Ives, 
Jacob  L.  Paxson, 
Lewis  C.  Reese, 
A.  and  N.  Kane, 
George  Fetter, 
W.  P.  Penn, 
Bennett  F.  Witt, 
Martin  Hallenbeck, 
Charles  Branwhite, 
J.  R.  Ender, 
Warburton  and  Lovett, 
James  Jenkinson, 
Julius  Pollock, 
Henry  C.  Howella, 
D.G.Fletcher, 
J.  S.  Lloyd,  • 

John  McMurtry, 
William  Somerville, 
Jowph  Koehler, 
Charles  S.  Graves, 
E.  B.  Requa, 
Otis  W.  Stanford, 
T.  R.  Taylor, 
Charles  McBurney, 

W.  G.  Brown  db  F.  McKee^ 
J.  C.  Cooke, 


L  P.  Wendell, 

Sewalf  Brackett, 
John  M.  Farman,       • 

Mickle  and  Carville, 

F.  Kavemann  and  others, 
P.  A.  Morley, 

T.  B.  DeForest,  . 
John  Cook,  • 

R.  P.  Boyce,       • 

G.  C.  Taft, 


Lathes, 

Leather-dressing  Machine, 

Letter-copying  Presses,    . 

Lightning  Rods, — Insulating  d^  My  ron  Fox, 

Lock,        .  .  William  E.  Worthen, 

I  and  Label  sheath, — comp.  Samuel  W.  Marsh, 

Locontotives,— Guide  Wheels  for  8e pti m us  Norris, 

Locom.  Engs^ — Running  Gear    John  L.  Whetstone, 

Looking-glise  or  Mirror,  •  8.  F.  Brooks, 

l>>ffmff|  '  •  James  C.  Cooke, 


E.Deertowns'p, 
New  Orleans, 

Newark, 

Philadelphia, 

New  Orleans, 

Philadelphia, 

Brooklyn, 

Philadelphia, 

Peoria, 

Indianapolis, 

Henderson, 

Athens, 

Schenectady, 

Cuyahoga  Falls, 

Kalamazoo, 

Baltimore, 

New  Haven, 

Philadelphia, 

Mount  Carmel, 

Norristown, 

Phitlipsburgh, 

City  of 

Philadelphia, 

Belleville, 

Dublin, 

Albany, 

Willtamsburgh, 

Trenton, 

Philadelphia, 

Brooklyn, 

Morrisania, 

Citv  of 

Racine, 

Salem, 

Fayette  Co^ 

City  of 

44 

Elyria, 
Jersey  City, 
Cincinnati, 
Cleveland, 
Roxbury, 

Birmingham, 
Middletown, 

Philadelphia, 

Fall  River, 
Hartford, 

Cily  of 

Cincinnati, 

Brooklyn, 

City  of 

Buffalo, 

Erata, 

Worcester, 

Stamford, 

City  of 

Washington, 

Philadelphia, 

Cincinnati, 

Weston, 

Middletown, 


59 

8 

24 
17 
10 

3 

Penna.  10 
10 
17 
17 

3 
10 
17 
17 
2i 
10 
24 


Penna. 

La. 

N.J. 

Penna. 

La. 


N.  Y. 

Penna. 

111. 

Ind. 

Ky. 

Ala. 

N.  y. 

Ohio, 
Mich. 
Md. 


Conn. 

17 

Penna. 

24 

Conn.' 

24 

Penna. 

10 

N.J. 

10 

N.y. 

24 

Penna. 

3 

III. 

24 

Ind. 

10 

N.y. 

,17 

M 

24 

La. 

17 

Penna. 

10 

N.y. 

24 

u 

3 

« 

10 

Wis. 

17 

N.J. 

24 

Ky. 

8 

N.y. 

24 

« 


Ohio, 
N.J. 
Ohio, 

a 

Mass. 


17 
10 
17 
24 
3 
10 


Penna.     3 
Conn.      3 

Penna.  10 

Mass.     10 

Conn.    17 


N.y. 

Ohio. 


10 
24 
17 
10 
3 
17 
24 


Miss. 
Msss. 

Conn.  24 

N.  y.  10 

D.  C.  3 

Penna.  24 

Ohio,  10 

Mass.  24 

Conn.  10 
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American  PatenJU. 


Loomi, 

Lubricating  Cftrriage  Azlei, 

Mail  Bags,  &c., — Labels  for 
Mangers,  • 

Mangle, '  • 

Match  Case,— Portable 
Mills, — Grinding  • 

Millstone  Bush, 
Molasses  Gates, — CastiDg 
Mortising  Machine,  . 

Tool, 

Mosquito  Fan, — Aatomatie 
Mowing  Machines,        '  • 

Needle  Case,  • 

'  Guardsy  • 

Oil  Cans, 

—  Cock, 

— , — Distillation  of  Coal 

Oils, 


Heiekiah  Conant, 
James  £.  Emerson, 

T.  P.  Trott, 
John  E.  Kelly,    . 
George  Cuombs,         • 
D.  Ellis  and  P.  Hine, 
Edmund  Munson,      • 
Moses  French,     • 
M*  R*  Chace,  • 

Lovett  Eames,     . 

Charles  A.  Gsle, 

8.  Ray  6d  M.  P.  Shalten, 

T.  G.  Harold^     • 
Joseph  C  Howella, 

William  C.  Arthur, 
James  Hare,  Jr., 
8tonibs  and  Brace, 
Luther  Atwood, 


Willtmantie,      Conn.    10 
Ban  Franeiaoo^  CaL       17 


>Hydro^arbt 


Ore, — Apparatus  for  Healing        A.  C*  Vandyke, 
Ores  of  Zinc,  dtc, — Operations  to  Robert  George,    . 

Paddle  Wheel,  •  Roll  in  Germain, 

Padlock,  •  Wilson  Bohannan, 

Paper-bag  Cutter,  •  L.  D.  Barraud, 

Pen  and  Pencil  Caee,  John  Cockburn, 

Bund,  .  Rooney  and  Renshtw, 

Planes  in  Moulding,— Adjoeting  W.  D.  Jones, 

Ploughs,  •  D.  H.  and  E.  £.  Bmith* 

-^—  •  A.  Hammond,     • 

-^—  •  William  D.  Ivey,        • 

.  M.  C.  McCullers, 

,— Mole  •  Wall,  RoberU  6l  Carter, 

, — Beedtng  •  C.  Atkinson,        • 

._^_____  ,  James  Peeler,  • 

Printing  Presses,      •  F.  O.  Degener,    • 

Prussian  Blue, — Manufaetnre  of  Theodore  A.  Helwig, 
Purope,  •  Cornelius  Hood, 

■  «  Henry  Bel  field,  • 

— — »—  •  Robert  Ramsden, 

-^-^^  •  Levi  Matthews,  • 

Pumping  Waterr— Wind  Maelu  F.  O.  Johnaon,   • 
Pump  Valvesy  •  William  Jeffera,  • 

Punches,  •  Adoniram  J.  FuUoniy 

Quartx,-2-Machine8  for  Gmehtng  Jefferson  Bhort,  • 

'        Mills, — Grind.  Burfacet  Etra  Coleman,    • 

Railroad  Aile  Boxes,       •  HarTey  Rice,  • 

■  Car  Axles,  James  Montgomeiy, 

■  Cars,  ,  8.  J.  Beely, 

y-^Brakea  for  City  Jenks  and  Bteere, 
——.—Framing  of        Thomas  M.  Mullen,    • 
',— Running  Gear  Richard  Hornbrook, 
, — Starting  City    Bolomon  N.  Sanford,  • 

■  Rails,  &c^— Wear  of     C.  T.  Liernur,     • 


Railroads,— Tracks  for  City 
Rakea, — Hone 
Re6ector,— Night-light 
Refrigerator,  • 

Roofing, — Board 


8.  M.  Fox. 
Lorenzo  Beach, 
John  Wyberd, 
W.  M.  Baker, 
Freeman  Walcotf, 


Botaiy  MotioDf— Reeiproeal'g  to  Joshua  Hathaway, 


WashingtoDi 
City  of 
West  Falls, 
Waterbuiy, 
Utica, 
Leesville, 
Fall  River, 
Kalamazoo, 

t 

Boston, 
Alliance, 

Brooklyn, 
Madiaon,    j 

Baltimore, 
Pateraon, 
Newport, 
City  of 

Greenupaburg, 
Mineral  Point, 

Buflhlo, 
Baltimore, 
Citj  of 


Dayton, 

Glenn  Spring, 

JacksouTille, 

Milford, 

Herndon, 

Decatur, 

Vermont, 

Tallahassee, 
City  of 

MlnersYille, 
Seneca  Falla, 
Philadelphia, 
8.  Easton, 
Antrim, 
Sag  Harbor, 
Pawtockot, 
Springfield, 

LeaTonworth, 
City  of 

Concord, 

Baltimore, 

Buffalo, 

Providence, 

Philadelphia, 

Cincinnati, 

Cleveland, 

Mobile, 

City  of 

Montrose, 

City  of 

Walpole, 

Milford, 

Marietta, 


D.C. 
N.Y. 

M 

Conn. 
N.  V. 
Ind. 
Mass. 

Mich. 

M 

Maaa. 
Ohio, 

N.T. 
Wis. 

Md. 

N.J. 

Ky. 

N.  y. 

M 

Ky. 

Wis. 

N.Y. 

Md. 

N.  r. 

M 
M 

Ohio, 
8.  C. 
111. 
Ga. 

M 
III. 


K.T. 
N.Y. 

N.H. 

Md. 

N.Y. 

R.L 

Penna. 

Ohio, 

M 

Ala. 

N.Y. 

Penna. 

N.Y. 

Ind. 

Massb 

Ga. 


M 

10 
17 
94 

3 
3 
M 
17 
10 
10 
10 

34 
10 

10 
17 
10 
10 
10 
34 
3 

10 

ir 

84 
lO 

3 
34 

3 
lO 
lO 
34 
lO 
lO 
34 
34 

3 
IT 


Fla. 
N.Y. 
Penna. 
N.Y. 
Penna.  17 
34 
Ohio,  S4 
N.Y.  8 
R.  L  17 
Vt.         lO 


17 

3 

3 
24 
34 
17 

3 
34 

3 
17 
34 
10 
10 

3 
10 

3 


American  Patents  which  i$9ued  in  Aprily  I860. 


Saddlas,— Riding  • 

Sftshet, — Metallic 
8auMge*8taffer, 


8AW-filer,  • 

8aw-miila, 

8aw«, 

Scafibldt,— B  aildere' 

Scales, 

SciMors, 

Seed  PUntera,       • 

Seeding  Harrows, 

■  Machines, 


Sewing  Machines, 


John  E.  Kelly, 
Mortimer  Nelson, 
W.  E.  Worthen, 
Christian  Kramer, 
Salmon  R.  Plamb,     • 
John  G.  Perrj,    • 
J.  8.  Tripp, 
C.  P.  Morton, 
Pearson  Crosbj,  • 

John  K.  Lemon, 
H.  N.  and  J.  G.  Bill, 

•  Francis  B.  Bowman, 
John  Robinson, 

•  William  Finlay, 
James  F.  Gyles, 

.  Alonzo  R.  Root,  . 

A.  and  R.  B.  McEIroy, 

•  F.  Chamberlin,   . 
Thomas  Lindsey,        • 

,— Broadcast  John  Barnes, 

Thomas  NewloTC,       . 
Warren  Millar,    • 

•  Allen  &  Molyneux,     • 
•>, — Driv.mech.Jonas  Perkins, 


City  of 


M 


Alleghany, 
Southington, 
8.  Kingston, 
Danby, 
Philadelphia, 
City  of 
Toledo, 
Willimantie, 
Waltham, 
Sharptown, 
>  Schoolcraft, 
Gilmer  towns'p, 
Canton, 
Waupun, 
Berlin, 
Lincoln, 
Lima, 
Chicago, 
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^  10 
«  24 
Penna.  3 
Conn.  10 
R.L  10 
N.  Y.  17 
Penna.  24 
N.  Y.  10 
Ohio, 
Conn. 
Mass. 
Md. 
Mich. 
III. 
Mo. 
Wis. 


«< 


III. 
N.  Y. 

111. 


M 


<t 


Machine, — Stitch  of  a     J.  S.  McCurdy, 

■  Machines,— Tension  ap.  C.  G.  Cross,         . 

— —  Mach. needles, — thread^g  John  Stevens, 
Sextant,  .  Louis  Daser, 

Sheet  Metal, — Cutting  John  Waugh, 

Shingle  Machines,— Tilt'g  bolt    Tyrannus  P.  Butterfleld, 
8hirt  Stud,  .  Henry  Simon, 

Shoemakers' Awls,  .  B.J.Lane,  • 

8how*case  Doors,  •  Daniel  Barclay,  • 

Skates,  .  Bradford  Stetson, 

Slate, — Artificial   •  Thomas  J.  Mayall, 

Roof, —  Laying         •  Isaac  Mott,  • 

Sofa  Bed«tead,       .  William  H.  Tendler, 

Sowing  Machines,  •  W.  W.  Williams, 

Staging-supporter  for  mechanics,  Azel  Reynolds,  Jr., 


Steam  Boiler, 


Boilers, 


.,— Feed  WaUr 


Stone  snd  Whipple, 
E.  W.  Tarbell. 

B.  H.  Wright,     . 
James  Montgomery,    . 
Thomas  Snowdon, 

C.  and  G.  M.  Woodward, 
Henry  Giflfard,    . 

G.  W.  Rains, 


,— Gauge,  Ac, for  James  Montgomery, 
, — Spark-extin.     D.  S.  Harris, 
, — ^Test'g  floats    -George  W.  Lane, 
Carriages,  •  J.  V.  Merrick, 

Engines,   .  Frank  Douglas,  . 

— *-  .  Ormrod  C.  Evans, 

—,— Gov. Valves  of  P.  L.  Weimer,    . 

Edward  Armstrong, 
-P.  L.  Weimer,    . 
R.  E.  Rogers, 
John  Avery,  Jr.,  . 
Daniel  Lee, 
A.  K  Eaton, 
WUIiam  W.  Huse, 


Generators, 
Trap  VaWe, 


Steel, — Manufacture  of 

Steering  Apparatus, 

Stones,— Machines  for  Breaking  E.  W.  Blake, 

.—Crushing  G.  H.  Wood, 


Bordentown, 

Brain  tree, 

Brooklyn, 

Chicago, 

City  of 

Washington, 

Elmira, 

Indianapolis, 

Providence, 

S  Fratningham, 

Chicago, 

Ux  bridge, 

Roxbury, 

Glenn's  Falls, 

Cambridge, 

Elizabeth  City, 

N.  Bridge  water, 

Rozb'ydcBoston, 

Boston, 

Rome, 

Baltimore, 

PitUburgh, 

City  of 

Paris, 

Newburgh, 

Baltimore, 

Galena, 

Boston, 

Philadelphia, 

Norwich, 

City  of 

Lebanon, 

PitUburgh, 

I«ebanon, 

Philadelphia, 

City  of 

Boston, 

City  of 

Brooklyn, 

New  Hason, 

Green  Bay, 
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Ameriean  PatenU 


8tonei,~8UiDping  6l  Craihing 

Stoves,      •  • 

, — (yooking 

8traw-cutter«,  • 


8tu  m  p  E  X  tractors, 

Sugar  Cane, — Crushing 

Holder  &,  Distributor, 

^^-  Juices, — Evaporating 

Mills, 

,— Crushing  Rollers 

Sweeping  StreeU, 
Swing,— Portable 

Tanning, 

, — Concen.  Extracts 

— , — Method  of 

Teeth, — Fastening  Artificial 

Telegraph  Wires, — Insulating 

Temples  for  Looms, 

Thread  and  Yarn, — Manufac.  of 

Thills  to  yehicles,~Attaching 

Tire,— Upsetting   . 

Tobacco  Presses, 

Tombstones,  • 

Trap, — Animal 

Traveling  Bags,    • 

Trip  Hammer, 

Valves,  • 

Vapor  Burners, 


iTh 


Lamps, 


Varnish, 

VeneerSf—Macbines  for  Cutting 


Vessels  of  Sheet  Metal,— Form'g 

Voting  Register, 

Vulcanized  Rubber,— Restoring 

V\^all8,— Building  Concrete 

Warming  Apparatus, — Draft  in 
Washboard,  • 

■  • 

Washing  Machine, 


Jeremiah  Stever, 
W.  J.Cantilo, 
Joseph  C.  Henderson, 
C.  B.  Mallory, 
Root  and  Lloyd,  • 
L.  C.  English, 
Caleb  Bates,        • 
Theodore  Grundman, 
Thomas  Lewis,   • 
Seth  W.  Eells, 
Q.  W.  L.  Hszen, 
Philetus  W.  Gates, 
Robert  A.  Smith, 
L.  K.  Selden, 

David  Needham, 
James  Cunnell, 
Ma  Ai  Bell,  • 

A.  M.  and  J.  L.  Asay 
John  M.  Batchelder, 
J.  H.  Woodward, 
8.  M.  Allen, 
L.  W.  Boynton, 
Leonard  Kile,      • 
E.  8.  Collins, 
Thomas  Windell, 
Levi  W.  Buxton, 
T.  R.  Dunham,    . 
David  Howell, 

Joseph  Higginbotham 
Edward  H.  Anderson 
Hopkins  die  Anderson 
Oscar  F.  Morrill, 
Henry  Johnson,  • 
An(|r6  Sabatier, 
David  Donald,     • 
Koch  and  Stoeckol, 
J.  B.  Jones,  • 

J.  W.  Wetmore, 
C.  F.E.Simon,  • 

Elizur  E.  Clark, 


•( 


Water  Elevators, 

Well  BuckeU, 

Wheels  for  Artillery  Carriages, 

Whiffle*trees, — Self-detaching 

Window-blind  Slat  Machine, 

Window-aash  Supporters, 

Window  Saahes, 

.  , — Supporting 

Wind-mills, 
Wood,-*  Polishing 
Wooden  Ware,— Making 
Writing  Deak«— Reading  and 


Brown  and  Ellis, 
Joseph  Keech,     • 
Edward  Hatfield, 
Burgan  B.  Wescott, 
Patterson  and  MoreU, 
Josee  Johnson,    • 
Sharp  and  Mood, 
H.  C.  Smith, 
C.  K.  Williams,  . 
O.  W.  Tolhurst, 
James  Aldrich,    • 
Daniel  D.  Farnham, 
John  D.  Murphy, 
8.  D.  Bowker, 
H.  W.  Farmer,    • 
J.  W.  Briggs, 
McCoy  and  Muth, 
David  C.  Lyall, 
E.  F.  M.  Fletcher, 
George  Munger, 
Ansel  Howard,    • 
Carl  Pretsch, 


Bristol, 

Philadelphia, 

Albany, 

Fr«donia, 

Muncy, 

Canton, 

Kingston, 

Freeport, 

Maiden, 

Mansfield, 

Indianapolis, 

Chicago, 

City  of 

Haddam,. 

Oskaloosa, 

Port  Huron, 

Rusbford, 

Philadelphia, 

Cambridge, 

Nashua, 

Niagara  Fails, 

Ciiy  of 

Wiiliarosfield, 

Aspen  Watt, 

New  Albany, 

Nashua, 

Newark, 

Louisville, 

Philadelphia, 
Easton, 

Boston, .  M 

Washington,      D.  C. 
City  of  N.  Y. 


Coon.  3 

Peona.  S4 

N.Y.  8 

Penna.  17 

N.  Y.  17 

Mass.  17 

III.  17 

Mass.  3 

Ohio,  10 

Ind.  17 

III.  10 

N.Y.  10 

Conn.  34 

Iowa,  10 

Mich.  10 

N.Y.  34 

Penna.  3 

Mass.  10 

N.  H.  34 

N.  Y.  17 

'•  3 

Ohio,  10 

Va.  17 

Ind.  34 

N.  H.  24 

N.  J.  34 

Ky.  10 

Penna.  10 
Md. 


U 


•C 


M 


Brooklyn  (EDJ, 
Erie,  Penna. 

Washington  t*n,  N.  J. 

New  Haven,      Conn. 


M 


City  of 

Waterloo, 

Browusvilldy 

Camden, 

Woodbury, 

City  of 

Ithaca, 

Cleveland, 

Haddoufield, 

Liverpool, 

Washington, 


3 
3 

3 

17 
10 
17 
24 
17 
3 
10 

3 
34 

3 
•>        10 

Penna.  10 
Ind. 
N.J. 
N.Y. 


•• 


N.Y. 


C( 


Ohio, 
N.J. 
Ohio, 
D.C. 


Johnstown  Can.  Wis. 


Baltimore, 
Geneva, 

Poultney, 
Clevela(id» 
Wheeling, 
City  of 


Md. 

Ohio, 

Vu 

Ohio, 

Va. 

N.Y. 


Georgia  Plains,  Vt. 
New  Haven,      Conn. 
Readsboroughy    Vt 
Trenton,  N.  J. 


10 
10 

lo 

10 
10 
17 
34 
10 
3 
3 
17 
84 
17 
24 
10 
17 
17 
10 
10 
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Currj-oombfly                    • 

William  Wheeler, 

New  Britain, 

Conn. 

17 

Door  Locks, 

Joshua  H.  Butterworth, 

Dover, 

N.J. 

8 

Hat-bodies, — Makinf, 

Eliza  Wells, 

City  of 

N.  Y. 

24 

• 

«( 

K 

S4 

Printing  Presses,— ClwcklDff 

AWa  B.  Tajlor, 

« 

« 

3 

8aw*nii!ls, 

Thomas  J.  Wells, 

M 

i< 

3 

Btoves, — Registers  of        • 

Washburn  Race, 

Seneca  Falls, 

U 

10 

Telegrs  phs, — Electro-magnetic 

8.  F.  B.  Morse,           • 

Poughkeepsie, 

•4 

17 

Telegraph,— Mag.  Letter  Print' 

g  R.  E.  House, 

Binghampton, 

<C 

24 
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Canal  Boat  Propellers,     • 

Robert  Cartwright,     • 

Ithaca, 

N.Y. 

8 

Coffee  Pots, 

H.  P.  Gatchell,    . 

Ravenna, 

Ohio, 

3 

Harresters, — Cutlers  for  • 

John  Oore^                  • 

BrattIeboro\ 

Vl. 

10 

Windlasses,— Ship's 

James  Emerson, 

Boston, 

Msss. 

3 

RX-I8aUE8. 

- 

Boiler-feeder,— >  A  utomatio 

8.  B.  Hunt,                • 

City  of 

N.Y. 

24 

Enameling  Moldings, 

Robert  Marcher, 

«• 

M 

3 

Folding  Paper, 

George  K.  Snow,        • 

Watertown, 

Mass. 

3 

Knitting  Machines, 

Clark  Tompkins, 

Troy, 

N.Y. 

24 

Looms  for  Figured  Fabrics, 

Moses  Marshall,           • 

Lowell, 

Mass. 

24 

Manure  Eicavators, 

Abraham  R.  Hurst, 

Cbambersburg, 

Penna. 

3 

Matrices, — Mode  of  constructing  J.  G.  Smith,                 • 

Philsdelphia, 

(( 

10 

Planing  Lumber '*out  of  Wind,"  S  S  Gray  &  S  A  Woods, 

Boston, 

Mass. 

17 

Railroads, — Dispensing  switches  Wm.  Wharton,  Jr.,     • 

Philadelphia, 

Penna. 

3 

8toppera  for  Bottles,— Glass 

T.  R.  Hartell,      . 

«« 

•4 

24 

Stoves, — Coal 

C.  Eddy  and  J.  Shavor, 

Troy, 

N.Y. 

10 

Straw*  cutters,        • 

Warren  Gale, 

Chicopee  Falls, 

,  Mass. 

3 

DBSIONS. 

Andirons,  (2  cases,) 

Samuel  Boyd,             • 

City  of 

N.Y. 

S 

Carpets, 

David  McNnir,    • 

Roxbury, 

Mass. 

3 

Francis  J.  Pierce, 

Lowell, 

44 

3 

Coffins, 

James  C.  Karr,    . 

Williamson  eo. 

,  Tenn. 

8 

Cooking  Range, 

J.  Marti  no  ic  J.  Horton, 

PhUadelphta, 

Penna. 

10 

Fire-dogs  (6  caaes,^ 

Theodore  W.  Lillagore, 

u 

44 

3 

Floor  Cloth, 

Jeremiah  Meyer,         • 

City  of 

N.Y. 

24 

OilClotb,    . 

J.  B.  Virolet, 

M 

44 

24 

Ice  Pitchers,                      • 

George  W.  Smith,      . 

Hartford, 

Conn. 

3 

Paint  Cans,  (3  cases,) 

W.  L.  GUroy,      . 

Philadelphia, 

Penna. 

24 

Vessels, 

« 

«4 

44 

24 

Spoon  Handles,    • 

John  Polhamus,  • 

City  of 

N.Y. 

10 

I«ead  Pencils,— Stamping  on 

Joseph  Rosenthal,       • 

u 

44 

3 

Stoves, 

N.  8.  Vodder,      . 

Troy, 

« 

24 

—  n..i^. 

IcAttc  Da  Zouehii. 

St.  Louis, 
City  of 

Mo. 

24 

Trade-marks  for  Lead  Pencils, 

Joseph  Rosenthal, 

N.Y. 

3 

Trade-mark  for  Neuralgic  Pills, 

Samuel  Armitage,      • 

St.  Louis, 

Mo. 

8 

Water  Coolers,      • 

Charles  Muller,   • 

City  of 

N.  y. 

3 
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Proceedings  of  the  Stated  Monthly  Meeting,  June  21, 1860. 

Jobn  C.  CreBSon,  President^  in  the  chair. 
John  Agnew,  Vice-President,  1  p         . 

Isaac  B.  Garrigues,  Recording  Secretary,  j    ''^sen  . 
The  minutes  of  the  last  meeting  were  read  and  approved. 
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Donations  to  the  Library  were  received  from  the  Royal  Astrono- 
mical Society,  The  Chemical  Society,  and  the  Institute  of  Actuaries 
of  London  ;  the  Oesterreichischen  Ingenieur-Vereines,  Vienna,  Aus- 
tria ;  the  Regents  of  the  University  of  New  York,  Albany,  N.  Y.;  F. 
H.  Storer,  Esq.,  Cambridge,  Mass. ;  the  Ohio  Mechanics'  Institute, 
Cincinnati,  Ohio ;  the  State  Agricultural  Society,  Madison,  Wiscon- 
sin ;  and  from  Dr.  Alexander  Wilcocks,  Prof.  John  F.  Frazer,  and 
the  American  Philosophical  Society,  Philadelphia* 

The  Periodicals  received  in  exchange  for  the  Joomal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  May. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (5)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (4)  duly  elected. 

In  compliance  with  a  request  from  the  Committee  on  Meetings,  the 
President  gave  a  brief  description  of  the  large  balloon  of  Professor 
Lowe,  with  which  he  proposes  to  attempt  a  transatlantic  voyage.  Its 
dimensions  were  Stated  to  be  110  feet  in  horizontal,  diameter,  and 
about  120  in  height ;  the  cubical  capacity  being  700,000  cubic  feet. 
The  idea  of  the  seronaut  is  to  inflate  with  about  one-half  the  quantity 
of  gas  the  balloon  will  hold,  so  as  to  allow  room  for  expansion  as  the 
machine  rises.  The  buoyancy  of  the  ordinary  coal  gas  being  about  40 
Sbs.  to  the  thousand  feet,  the  buoyant  power  with  this  degree  of  infla- 
tion will  be  about  14,000  Bbs.,  of  which  about  6000  fcs.  will  be  re- 
quired to  sustain  the  balloon  and  trappings,  including  a  life-boat,  with 
sails,  &c.  The  remaining  floating  power  beyond  the  weight  of  passen- 
gers and  provisions,  will  be  balanced  by  portable  ballast,  which  is  to 
be  thrown  overboard  as  occasion  requires.  Prof.  Lowe  expects  to  rise 
to  the  height  of  three  miles,  and  there  travel  East-by-North  in  the 
prevailing  upper  current  of  the  atmosphere,  which  he  supposes  to  have 
a  velocity  of  nearly  100  miles  an  hour,  and  wiU  therefore  waft  him 
across  the  Atlantic  in  less  than  two  days. 


COMMITT££  ON  SCIENCE  AND  THE  ARTS. 


Report  on  Ritchie' %  RhumkorfTs  Induction  Apparatus. 

The  Committee  od  Science  and  the  Arte  conititated  bj  the  FrmnUin  Inititate  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Alia,  to  whom  wai  referred 
for  eiamination— *<'An  Improvement  on  RhnmkoiiTa  Induction  Apparatna,'*  by  S.  S> 
Ritchie,  of  Boston,  Maaiachuietts, 

Beport  : — That,  as  it  appears  from  the  description  of  the  apparatus 
by  Mr.  Ritchie,  hereto  annexed;  his  apparatus  diifera  from  those  made 
before  him  in  the  following  particulars  :^ 


Report  an  Ritchie' %  Rhumhorffs  Induction  Apparattis.  65 

In  making  the  primary  helix  of  greater  diameter,  and  of  larger  wire ; 
the  iron  core  is  made  longer  than  the  helix ;  the  primary  helix  is  in- 
sulated more  thoroughly  from  the  secondary,  by  a  glass  bell  with  a 
broad  flanch  below,  on  which  the  secondary  coil  rests ;  the  secondary 
coil  is  wound  differently,  in  place  of  winding  in  successive  helices,  it 
is  wound  by  spirals  alternately  outward  and  inward,  beginning  with 
the  base.  In  this  way,  it  will  be  seen  that  between  any  two  points 
nearly  in  contact,  there  is  less  difference  of  intensity  than  in  the  old 
mode,  and  thus  less  thickness  of  insulating  material  is  required,  and 
a  greater  length  of  coil  can  be  put  within  the  inductive  influence. 
This  secondary  helix  is  also  more  carefully  covered  with  insulating 
material ;  the  condenser  (which  is  Fizeau's  invention)  is  divided  into 
three  sections,  so  that  the  power  of  the  instrument  may  be  modified 
by  the  use  of  one,  two,  or  all  of  the  parts.  The  interrupter  is  modi- 
fied and  placed  under  the  control  of  the  operator,  by  which  a  more 
sudden  and  slower  brake  can  be  made,  and  thus  the  power  of  the  in- 
strument increased. 

The  Committee  have  experimented  upon  the  apparatus  constructed 
by  Mr.  Ritchie,  for  the  Department  of  Arts  of  the  University  of  Penn- 
sylvania, and  they  find  that  this  apparatus  excited  by  three  cells  of  a 
carbon  battery,  the  zincs  of  which  are  five  inches  in  diameter  and 
eleven  inches  in  height,  is  capable  of  giving  a  spark  of  eleven  inches 
in  length ;  while,  so  far  as  the  Committee  is  aware,  no  spark  over 
three  inches  has  ever  been  obtained,  either  by  Rhumkorff  or  his  Eng- 
lish improver,  Hearder,  until  after  an  instrument  constructed  by  Mr. 
Ritchie  on  this  plan  had  been  sent  to  England;  and  even  now  a  spark 
of  the  same  length  from  one  of  those  instruments  requires  much  larger 
batteries  than  those  of  Mr.  Ritchie. 

The  Committee  regard  the  modifications  which  Mr.  Ritchie  has  in- 
troduced into  the  apparatus  as  improvements,  and  his  mode  of  wind- 
ing the  coil,  especially,  as  novel,  ingenious,  and  highly  valuable ;  and 
believing  that  this  apparatus  is  destined  to  be  of  great  importance  in 
the  arts,  owing  to  the  economy,  simplicity,  and  energy  with  which  it 
generates  a  powerful  electric  current ;  and  regarding  some  of  the  modi- 
fications of  Mr.  Ritchie  to  be  original  and  of  great  utility,  they  re- 
commend the  award  of  the  Scott*s  Legacy  Medal  and  Premium  to 
Mr.  E.  8.  Ritchie,  of  Boston,  for  his  Improved  Rhumkorff 's  Induction 
Apparatus. 

By  order  of  the  Committee, 

Wm.  Hamiltoit,  Actuary. 

PhllMlelpbim,  May  10th,  ISeO. 

J)e8cription  of  Ritchie' $  Rhumkorff '$  Induction  Apparatus. 

The  primary  helix  is  made  of  No.  9  copper  wire,  which  is  about 
Xth  of  an  inch  in  diameter,  insulated,  and  wound  in  three  courses;  its- 
length  is  about  180  feet,  and  it  encloses  a  bundle  of  carefully  annealed 
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iron  wire  of  about  1^  incheB  in  diameter.  Wires  are  Qsed  instead  of 
a  solid  bar  as  they  can  be  more  readily  and  perfectly  annealed.  One 
end  o{,  the  wire  of  the  primary  helix  pasees  directly  to  a  pole  cap  for 
connecting  with  the  battery ;  the  other  end  of  the  wire  connects  with 
the  pillar,  b,  carrying  a  screw  capped  with  platinum.  This  is  in  con- 
tact with  a  similar  platinum  cap  on  a  spring,  supported  upon  a  pillar, 
e.  This  pillar  connectB  with  the  other  pole  cup.  When  the  battery  is 
attached,  the  iron  bundle  or  core  becomes  a  powerful  electro-magnet, 
but  is  demagnetized  by  breaking  the  circuit,  by  depressing  the  spring, 
separating  the  platinum  caps.  This  is  called  the  "interropter,"  or 
"break -piece."  The  hammer  and  ratchet  wheel  are  to  effect  this  in- 
terruption at  pleasure.  Over  this  primary  is  placed  for  insolation  a 
bell  glass,  and  over  the  bell  glass  is  placed  the 

Secondary/  helix. — This  is  made  of  insulated  copper  wire  of  one- 
eightieth  of  an  inch  diameter,  covered  with  silk,  and  of  about  sixteen 
miles  in  length.  The  terminals  are  conduotedfor  coaremence  to  glass 
pillars  furnished  with  discharging  rods. 


Thus  far  the  instrument  is  in  principle  the  same  that  has  been  in 
nse  for  years,  though  incapable  of  throwing  a  spark  in  the  air  across 
an  interval.     But  connected  with  the  interrnptor  is  a 

.Oondenter,  due  to  Fizean.  This  is  simply  a  Leyden  jar  of  great 
mi&ce,  and  is  made  of  oiled  silk  with  coatings  of  tin  foil.  The  silk 
is  in  sheets,  about  18  by  10  inches,  piled  up  with  intervening  sheets 
of  foil,  a  little  smaller  in  siie.  Every  other  sheet  of  foil  is  connected 
by  a  small  ribbon  of  foil,  extending  out  on  one  side,  while  the  alter- 
nate sheets  of  foil  are  similarly  connected  by  ribbons,  extending  on 
tiu  opposite  side.  The  whole  pile  is  enclosed  for  convenience  in  a  box, 
and  placed  within  the  basement.  The  two  bundles  of  ribbons  of  foil, 
connect  with  two  pieces  of  metal  coming  through  Uie  cover  of  the 
box ;  the  whole  may  be  considered  as  a  battery  of  Leyden  jars,  and 


Report  an  Bitehie's  RhumTcorff'%  Induction  Apparatus.  67 

tliese  metallic  pieces  are  the  discharging  knobs.  When  the  box  is  in 
place,  these  knobs  connect  with  the  two  pillars  above  mentioned ;  so 
that  each  cap  of  platinum  of  the  interrupter  is  in  metallic  connexion, 
the  one  with  one  side  of  the  Lejden  jar,  the  other  cap  with  the  oppo- 
site side  of  the  Leyden  jar. 

On  the  opposite  page  is  a  drawing  which  will  show  the  connex- 
ions. 

I  will  now  give  the  particulars  in  which  my  instrument  differs  from 
those  previously  constructed. 

I  use  a  primary  helix  of  larger  proportionate  diameter  and  of  larger 
^ire.  The  iron  core  I  make  much  longer  than  either  the  primary,  or 
secondary  helix  (these  are  of  equal  length);  the  core  I  make  from  50 
to  100  per  cent.  longer.  The  intensity  of  an  electro-magnet  being  great- 
est at  the  middle,  I  thus  obtain  a  more  intense  magnetic  force,  and 
the  intensity  and  volume  of  the  induced  current  is  much  increased. 

I  insulate  the  two  helices  much  more  perfectly.  Glass  tubes  have 
been  used,  but  as  the  discharges  took  place  through  the  iron  core,  I 
closed  one  end,  making  the  tube  into  a  bell  glass,  and  still  further 
Added  to  its  effect  by  making  a  flanch  project  from  the  lower  edge^ 

In  all  previously  constructed  instruments,  the  secondary  helix  was 
wound  longitudinally  as  a  spool  of  thread,  each  course  or  stratum 
being  insulated  from  the  next  by  gutta  percha  or  other  material ;  but 
after  many  courses  are  thus  laid,  the  intensity  becomes  sufficient  for 
the  spark  to  break  through  or  pass  around  from  the  outer  to  the  inner 
stratum,  and  consequently  the  limits  of  power  were  soon  reached,  and 
the  longest  spark  obtained  was  not  over  three  inches.  Bhumkorff  had 
then  obtained  but  about  half  an  inch  with  a  single  instrument.  Much 
greater  intensity  in  this  form  is  impossible,  as  each  insulation  must  be 
increased  proportionately  in  thickness,  and  this  would  carry  the  outer 
strata  bevond  the  influence  of  the  iron  core.  I  devised  a  mode  of 
winding  the  helix  which  obviated  this  difficulty.  I  wind  my  helix  in 
strata  perpendicular  to  the  helix,  and  wind  it  as  a  sailor  coils  a  rope 
upon  the  deck :  beginning  with  a  small  circle,  he  winds  aroiinds  this 
his  rope  until  the  circle  is  as  large  as  desirable ;  he  lays  a  turn  upon 
this  last  one,  and  commences  a  second  stratum  or  layer,  winding  now 
each  turu  within  the  last,  until  he  reaches  tho  size  of  circle  he  com- 
menced with ;  again,  a  third  stratum  upon  this. 

I  build  my  coil  in  the  same  manner.  I  make  a  cylinder  of  gutta 
percha,  with  a  flanch  or  head  as  large  in  diameter  as  the  coil  is  to  be. 
±2ach  stratum  is  parallel  with  the  head  and  between  each  is  an  insula- 
tion; but  as  I  now  only  desire  to  prevent  the  spark  from  leaping  from 
the  wire  where  one  layer  is  commenced  to  the  wire  where  the  next 
lies  upon  it  (and  the  length  is  but  a  few  hundred  feet),  a  very  thin 
insulation  is  enough,  and  a  disc  of  oiled  silk  is  sufficient.  The  helix 
can  be  built  up  indefinitely,  as  I  make  the  section  no  deeper  than  that 
the  intensity  obtained  in  each  stratum  equals  its  thickness  with  the 
thickness  of  insulation.  Consequently,  if  the  spark  cannot  leap  fur- 
thw  than  from  layer  No.  1  to  No.  2,  it  cannot  leap  to  the  8d,  or  the 
10th,  or  the  100th,  because  the  distance  from  the  Ist  to  the  8d  and 
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10th,  &c.,  IS  proportionately  greater — when  wound  longitadinally  it 
is  otherwise.  A  sufficient  insulation  may  protect  No.  1  from  No.  2 
course,  but  No.  10  has  ten  times  the  intensity,  and  is  necessarily 
brought  very  near  No.  1,  and  the  insulation  fails.  In  this  case  the 
coil  is  ruined.  But,  as  I  wind  it,  if  battery  force  is  put  on  enough  to 
make  the  spark  leap  its  entire  length,  it  docs  no  harm. 

I  also  cover  the  helix  outside,  sometimes  entirely  and  sometimes 
only  the  lower  portion,  with  gutta  percha. 

In  previously-constructed  instruments,  the  interrupter  used  was  De 
La  Rive's  automatic  break-piece.  I  found  this  far  too  rapid,  that  time 
was  required,  and  that  for  different  results  a  very  varied  rate  is  re- 
quisite ;  also,  that  a  sudden  break  is  more  effective.  I  devised  the 
interrupter  to  meet  these  requirements,  and  place  the  discharges  more 
in  control  of  the  operator.  By  my  interrupter,  a  longer  and  a  far  more 
voluminous  discharge  is  produced. 

I  divide  the  condenser  into  two  or  three  parts,  and  connect  each 
through  a  screw,  so  that  either  or  all  may  be  used,  or  all  may  be  dis* 
connected. 

To  introduce  these  changes,  of  course  the  entire  form  and  arrange- 
ment of  parts  are  different  from  all  others. 

So  far  as  I  have  information,  not  until  after  I  had  published  my 
mode  of  constructing  this  instrument  and  had  sent  one  to  the  order  of 
Oassiot,  of  London,  throwing  over  twelve  inches,  had  any  been  made 
of  over  three  inches  of  spark. 

I  respectfully  submit  the  instrument  with  these  explanations  to  the 
Committee  on  Science  and  the  Arts  of  the  Franklin  Institute. 

E.  S.  Ritchie. 

Botton,  Dec.  10, 1868. 
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For  the  Joarnftl  of  the  Franklin  Inftitnte. 

The  Meteorology  of  Philadelphia.    By  James  A.  Kirkpatrick,  A.  M. 

Mat. — The  month  of  May,  1860,  was  distinguished  for  its  thunder 
storms,  and  the  number  of  days  on  which  rain  fell.  There  were  no 
less  than  eight  thunder  storms  at  Philadelphia  during  the  month, 
though  but  little  damage  resulted  from  them  here.  Those  of  the  21st 
and  80th  of  the  month,  however,  were  very  violent  and  destructive; 
the  former  in  Ohio,  and  the  latter  in  the  north-western  part  of  Penn- 
fjrlvania. 

Bain  fell  at  Philadelphia  on  nineteen  days  of  the  thirty-one,  showing 
a  greater  number  of  rainy  days  than  has  ever  before  been  noticed  in 
the  month  of  May.  In  May,  1858,  rain  fell  on  eighteen  days,  and 
in  1853  and  1854,  on  fifteen  days.  The  average  number  of  rainy 
days  for  the  month  of  May,  daring  nine  years,  is  thirteen. 

The  mean  temperature  of  the  month  was  less  than  1^  above  the 
average,  while  it  was  about  half  a  degree  colder  than  May,  1859. 
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The  warmest  day  of  the  month  was  the  25thy  of  which  the  average 
temperature  was  74*3°.  The  7th,  however,  was  almost  as  warm,  having 
an  average  temperature  of  74*0^.  The  thermometer  was  highest  on 
the  7th,  reaching  90°  about  2^  P.  M.  The  thermometer  was  lowest 
on  the  morning  of  the  1st,  when  it  indicated  44°.  The  1st  was  also 
the  coldest  day,  the  average  temperature  being  47"7°. 

The  barometer  was  highest  (30-050)  on  the  12th,  and  lowest  (29-479) 
on  the  19th  of  the  month.  There  was  a  period  of  low  barometer,  ex- 
tending from  the  17th  till  the  24th,  reaching  the  minimum  about  4  P.  M. 
on  the  19th,  a  day  or  so  before  the  storm  so  destructive  to  life  and 
property  occurred  in  the  west.  A  similar,  though  less  marked  fall 
in  the  barometer  occurred  on  the  30th  and  the  31st  of  the  month. 

An  inspection  of  the  following  table  will  show  another  illustration 
of  the  fact  alluded  to  in  the  Journal  for  the  last  month  in  relation  to 
the  close  coincidence  of  the  average  barometrip  height  for  the  month, 
with  th*t  for  9  P.  M.  During  last  May  the  average  height  for  9  P.  M. 
was  but  *005  of  an  inch  higher  than  the  average  for  the  month.  During 
the  month  of  May,  1859,  it  was  but  -002  of  an  inch  higher ;  and  for 
the  same  month,  for  nine  years,  it  stood  only  -003  of  an  inch  higher 
at  9  P.  M.  than  the  monthly  average  for  the  same  period. 

A  Campariwn  of  tame  of  the  Meteorological  Phenomena  of  May,  1660,  ufith  thou 
of  May,  1859,  and  of  the  game  month  for  nine  years,  at  Philadelphia. 


May,  1860. 

May,  1869. 

May,  9  years. 

Thermometer. — Highest, 

90'» 

87® 

90° 

**               Lowcet,            .        • 

44 

44 

35 

«               Daily  OMillttion, 

17-20 

19-70 

16-60 

"               M«8ii  daily  range, 

6-20 

6-70 

6-60 

««               Meana  at  7  A.  M., 

69-66 

69-66 

68-47 

••                      "        2  P.  M., 

7103 

72-24 

69-79 

«                      "        9  P.  M., 

61-67 

62^6 

61.61 

<•                      «  for  the  month, 

64-09 

64-66 

63-29 

Barometer. — ^Highest,           .        • 

30060  in. 

30-176  in. 

30-338  in. 

**          Loweat, 

29*479 

29*612 

29*386 

«<          Mean  daily  range,    • 

•100 

•ill 

•121 

**          Meana  at  7  A.  M., 

29-828 

29-894 

29-843 

«                  «       2  P.  M.,    . 

29-787 

29863 

29  809 

«                  ««       9  P.  M.,        . 

29-815 

29-876 

29  830 

*<                  «  for  the  month, 

29-810 

29-874 

29-827 

Force  of  Yapo^^Meana  at  7  A.  M. 

•395  in. 

•361  in. 

•361  in. 

««            »*               •«       2  P.  M.  . 

•421 

•383 

•383 

««            «                "      9  P.  M.      . 

•420 

•393 

•383 

Relative  Hnmidity  at  7  A*  Mi          • 

76  per  ct 

70  per  ct. 

73  per  ct. 

«•              2  P.  M. 

67 

60 

63 

««              «             9  P.  M. 

76 

69 

69 

Rain,  am^nt  in  inchea,       •        •        • 
Number  of  days  on  which  rain  fell,  • 

8-689 

1-946 

4-196 

19 

11 

13 

Prevailing  wmda,         •        •        •        • 

w.  69*2'  ■••070 

B.7«>36'  w.  -090 

»71«12'  w099 

70 
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The  amount  of  rain  which  fell  daring  the  month  was  nearly  twice 
as  much  as  that  which  fell  in  May,  1859,  but  is  still  below  the  average 
for  nine  years.  The  force  of  vapor  and  the  relative  humidity,  as  will 
be  seen  by  an  inspection  of  the  table,  were  both  considerably  higher 
than  usual. 


Spring. — The  Spring,  consisting  of  the  months  of  March,  April, 
and  May,  was  one  degree  warmer  than  the  average  for  the  last  nine 
years,  but  a  degree  and  a  half  cooler  than  the  Spring  of  1859. 

The  barometric  observations  are  almost  the  same  as  those  for  the 
Spring  for  nine  years,  but  are  considerably  higher  than  for  the  Spring 
of  1859.  The  closeness  of  the  9  P.  M.  observations  to  those  for  the 
quarter,  are  also  very  apparent  in  the  following  table  of  compari- 
sons. 

The  number  of  days  on  which  rain  fell  was  more  than  the  average, 
although  the  amount  of  rain  and  melted  snow  which  actually  fell  was 
three  inches  less  than  the  average,  and* four  and  a  half  inches  less  than 
fell  during  the  Spring  months  of  last  year. 

A  Comparison  of  the  Sprixo  of  1860,  with  that  of  1869,  and  of  the  eame  nawa 

for  nine  years,  at  Philadelphia, 


Spring, 

Spring, 

Spring 

1860. 

1859. 

for  9  years. 

Thermometer. — Highest,      .        •        • 

90O 

87* 

90<> 

**                Lowest,            •         • 

26 

20 

4 

«               Daily  oscillation. 

1810 

17-40 

16*90 

**                Mean  daily  range,   • 

6-00 

6-00 

6-07 

«               Means  at  7  A.  M.,      . 

47-20 

49-04 

46-69 

«                     "           2  P.  M.,  . 

69*96 

61-23 

58-19 

«                     «          9  P.  M.,       . 

61-07 

62-78 

60*64 

"                    ^    for  the  spring, 

62-77 

64-35 

51-77 

Btrometerw — ^Highest,          • 

30-303  in. 

30-360  in. 

30-622  in. 

*'           Lowest,        •        .        • 

29-319 

29*216 

28-884 

•<           Mean  daily  range,  • 

•133 

•174 

•164 

*<           Means  at  7  A.  M., 

29-836 

29-798 

29-829 

«                "          2  P.  M.,  . 

29-779 

29-766 

29-786 

«                «          9  P.  M.,       . 

29-813 

29-780 

29-813 

**                      for  the  spring. 

29-809 

29-778 

29-809 

Force  of  Vapor — Means  at  7  A.  M. 

•269  in. 

•258  in. 

-263  in. 

•*            ••            «*          2  P.  M.      . 

•277 

•274 

•273 

"            •'            •«          9  P.  M. 

•277 

•280 

•273 

Belative  Humidity — Means  at  7  A.  M. 

73  per  et. 

69  peret 

TSperct 

"              «                "2  P.  M. 

60 

49 

63 

"              "               «          9  P.  M. 

68 

66 

68 

Rain  and  melted  snow,    . 

8-668  in. 

14«117 

11-727 

No.  of  days  on  which  rain  or  snow  fell, 

42 

38 

37 

Prevailing  winds,        •        •        •        . 

K.76«>26'wll9 

s.76«32'w.-148 

H.78»82'wl98 

1 

71 
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CIVIL  ENGINEERING. 


On  Coal-burning  and  Feed-toater  Seating  in  Locomotive  Unginee,* 

By  Mr.  D.  K.  Clabk,  Assoc.  Inst.  C.  E. 

The  object  of  the  paper  was  stated  to  be,  to  discuss  and  compare 
the  existing  practice  of  coal-burning  on  railways.  In  burning  coal, 
it  was  necessary  to  introduce  air,  in  such  quantity  as  to  maintain  a 
sufficiently  high  temperature  in  the  furnace,  and  so  to  distribute  it 
amongst  the  solid  and  the  gaseous  portions  of  the  fuel,  as  to  effect 
the  thorough  mixture  of  the  air  and  the  sases.  After  noticing  the 
insufficiency  of  the  ordinary  locoraotive  boiler  in  its  normal  condition 
for  the  proper  combustion  of  coal,  the  author  described  the  methods 
introduced  within  the  last  two  years  for  admitting  air  above  the  fuel, 
amongst  the  combustible  gases.  They  were  classed  as — first,  acting 
by  currents  of  air,  introduced  through  tubular  or  other  openings  in 
the  sides  of  the  fire-box,  uniformly  distributed  over  the  surface  of  the 
fuel ;  secondly,  by  deflection  of  a  body  of  air,  introduced  through  the 
doorway,  or  elsewhere,  upon  and  over  the  surface  of  the  fuel ;  and, 
thirdly,  by  constructing  largo  and  spacious  fire-boxes,  with  large 
grates  and  long  runs.  The  third  class,  which  was  first  in  chronolo- 
gical order,  was  represented  by  the  systems  of  Mr.  M'Connell,  Mr. 
Beattie,  and  Mr.  Cudworth.  Of  these,  the  first  and  second  were  made 
with  combustion  chambers  projected  into  the  barrel  of  the  boiler,  and 
the  second  had,  in  addition,  transverse  midfeathers,  and  brick  arches 
and  tiles,  for  the  better  mixture  of  the  elements,  and  the  maintenance 
of  the  temperature ;  whilst  the  third  consisted  of  an  elongated  fire* 

*Fronk  Newton*i  London  Jonmal,  Jiin«,  1800. 
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box,  with  an  inclined  fire-grato  sloping  towards  the  tnbe-plate.  In 
the  application  of  the  first  and  second  classes  of  smoke-bamers,  the 
problem  resolved  itself  into  the  following  conditions : — The  immediate 
and  thorough  intermixture  of  a  plentiful  but  regulated  supply  of  air, 
with  the  ascending  smoke  or  combustible  gases  at  or  near  to  the  sur- 
face of  the  fuel.  Practically,  it  was  found  necessary  for  this  object 
to  operate  from  both  the  front  and  the  back  of  the  fire*box,  with  air- 
entrances,  arches,  and  deflectors  at  the  doorway,  in  various  combina- 
tions. But  such  contrivances  as  dealt  with  air  in  bulk,  though  gene- 
rally effective  in  preventing  smoke,  were  stated  to  be  usually  attended 
by  the  escape  of  a  considerable  quantity  of  unconsumed  air,  through 
the  flue-tubes,  and  a  diiSculty  in  keeping  up  steam  at  high  speeds. 
The  various  forms  of  doorway  deflectors  were  also  stated  to  be  ob- 
jectionable, in  facilitating,  by  their  mode  of  action,  the  suction  of 
particles  of  coal  through  the  tubes,  and  the  burning  of  the  smoke- 
box,  unless  counteracted  by  an  internal  arch.  The  author  had  found 
by  experience,  that  to  burn  smoke  when  the  engine  was  working,  it 
was  sufficient  that  the  air  should  be  admitted  at  or  near  the  surface 
of  the  fuel,  by  air-tubes  distributed  over  the  width  of  the  fire-box,  in 
the  front  and  the  back,  without  the  aid  of  internal  arches  or  deflectors. 
The  draft  of  air  through  the  front  tubes  was  very  strong  when  the 
engines  ran  ahead,  carrying  the  currents  into  the  middle  of  the  fire- 
box, where  they  met  the  counter-currents  from  the  back,  effecting  the 
mixture  of  the  air  and  smoke,  and  preventing  the  suction  of  small 
coal  through  the  tubes.  But,  in  all  systems  applied  to  ordinary  fire- 
boxes operating  by  means  of  the  draft  available  in  a  locomotive  en- 
gine, aided,  when  the  blast  was  off,  by  the  steam-jet  in  the  chimney, 
range  of  power  was  wanting  to  overtake  the  extremes  of  intense  igni- 
tion and  rapid  generation  of  smoke-making  gases,  immediately  after 
the  steam  was  shut  off,  or  when  fresh  fuel  was  added ;  and  to  suit  it- 
self, also,  to  the  quiet  state  of  the  fire,  when  the  glow  and  excitement 
subsided,  as  well  as  to  all  the  varying  conditions  of  a  locomotive  fur- 
nace. The  means  of  extending  the  range,  volume,  and  power  of  the 
air-currents,  and  of  adjusting  them  to  the  wants  of  the  furnace,  were 
supplied  by  the  instrumentality  of  jets  of  steam,  employed  by  the 
author  as  means  of  inducting  and  accelerating  currents  of  air.  The 
steam-nozzles,  with  the  air-tubes  towards  which  they  were  pointed, 
were  like  so  many  miniature  blast-pipes  and  chimneys  turned  into  the 
fire-box ;  and  they  possessed,  relatively,  the  same  power  of  urging 
and  creating  draft.  By  this  method  of  steam  induction,  the  air-cur- 
rents were  delivered  with  such  precision  and  velocity,  as  to  sweep  the 
whole  surface  of  the  fuel,  and  forcibly  to  distribute  the  air  amongst 
the  gases. 

In  practice,  it  was  only  occasionally  necessary  to  put  the  steam-jets 
m  action  when  the  engine  was  at  work  if  the  air-openines  were  suffi- 
ciently numerous,  as  the  action  of  the  blast  alone  drew  a  large  supply 
of  air  through  them  into  the  fire-box.  The  time  when  the  full  induct- 
ing power  of  the  jets  of  steam  was  in  demand,  was  immediately  on 
the  steam  being  shut  off  from  the  engine,  on  drawing  up  to  a  station, 
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or  otherwise.  Then,  the  heat  in  the  fire-box  was  fierce,  and  there 
was  an  extensive  distillation  of  combustible  gases,  which  were  dis- 
charged as  smoke  from  the  chimney,  unless  met  and  consumed  by  the 
inducted  currents  above  the  fuel.  The  intenseness  of  the  heat  sub- 
sided rapidly,  and  the  jets  could  be  moderated  as  desired,  and  con- 
tinued in  action  until  the  engine  was  again  in  motion.  The  indraft  of 
air  into  the  fire-box  could  be  regulated  by  the  use  of  slides  or  dampers 
over  the  air-openings.  But,  by  so  limiting  the  number  of  air-open- 
ings, and  consequently  the  supply  of  air,  as  to  prevent  any  material 
excess  of  supply  when  the  fire  was  in  ordinary  condition,  the  dampers 
might  be  dispensed  with  in  practice,  without  prejudice  to  the  economy 
of  fuel. 

In  making  a  general  comparison  between  the  various  methods  of 
coal  burning  without  smoke,  there  was  the  difiSculty  of  the  diversity 
of  circumstances  as  to  time,  fuel,  engine,  and  duty  to  contend  with. 
The  performances  of  several  engines  burning  coal,  on  different  sys- 
tems, and  the  same  or  similar  engines  using  coke,  had,  however,  been 
tabulated.  It  thus  appeared  that,  of  the  three  systems  of  extended 
fire-boxes,  by  Mr.  M'Connell,  Mr.  Beattie,  and  Mr.  Cudworth,  with 
nearly  equal  gross  weights  of  engine,  tender,  and  train — 100  to  116 
tons — and  at  about  the  same  speed,  the  consumption  of  coal  was  as 
follows : — 

Per  ton  gron. 

Mr.  M'Connell's,  35}  lbs.  Hawke«bary  coal  per  mile,  or  *3l    lb. 

Mr.  Beanie's Cwiih  cold  water),  24  lbs.  Griff  &  Stavely  "  "         or  'SSS  ib. 

Mr.  Cud  worth's,  26  lb«.  coking  coal,  "        or  -225  lb. 

Of  the  systems  of  coal-burning  grafted  on  the  common  fire-box, 
with  passenger  trains,  comparative  results  were  given  of  Mr.  Douglas' 
•with  a  doorway  deflector  on  the  Birkenhead  Railway ;  Mr.  Yarrow's 
with  a  brick  arch  and  air-bars  on  the  Scottish  North-Eastern  Railway; 
Mr.  Connor's  with  a  brick  arch  and  door  deflector  on  the  Caledonian 
Railway ;  Mr.  Frodsham's  with  a  doorway  deflector  and  steam  roses 
in  the  fire-box,  used  by  Mr.  Sinclair  on  the  Eastern  Counties  Rail- 
way ;  and  the  author's  with  air- tubes  and  steam-inducted  currents, 
used  by  Mr.  Cowan  on  the  Great  North  of  Scotland  Railway.  It  ap- 
peared that,  with  eight  to  ten  carriages,  the  following  were  the  per- 
formances : — 


GroM  Weight. 

GroM  Coal 
per  mile. 

Per  ton  gross. 

Tom. 

lbs. 

lb. 

Mr.  Douglas, 

90 

28-4 

0 

r         -32 

Welsh. 

Mr.  Yarrow,     , 

86 

257 

0 

r         '32 

Fifcshire. 

Mr.  Connor,         • 

89 

22*2 

0 

r         -26 

Lanarkshire. 

Mr.  Prodsham, 

93 

233 

0 

r         -25 

Stavely. 

Mr.  Cl;irk» 

110 

21-0 

0 

r         -19 

Fifeshire. 

Showing  that,  with  the  author's  system,  less  coal  was  used  with  a 
heavier  train  than  with  any  of  the  others.  Similarly  favorable  com- 
parisons were  made  in  the  working  of  goods  engines. 

The  Great  North  of  Scotland  Railway,  on  which  the  author's  sys- 
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tern  was  in  full  operation,  was  stated  to  contain  long  gradients,  seyeral 
of  which  varied  from  1  in  100  to  1  in  150,  with  frequent  curves;  and 
the  goods  engines  could  take  up  these  inclines  35  fully  loaded  wagons, 
460  tons  gross  train  weight,  at  10  miles  per  hour. 

Id  conclusion,  it  was  stated  that  the  author's  system  of  smokeless 
coal-burning  was  distinguished  from  others  by  its  simplicity,  durability, 
efficiency,  and  simple  management.  There  was  no  construction  of  any 
kind  within  the  fire-box,  and,  consequently,  no  wear  and  tear  by  ex- 
posure to  intense  heat.  At  the  same  time  that  it  commanded  the 
entire  range  of  the  fire-box,  it  did  not  interfere  with  or  impose  extra 
labor  in  the  management  of  the  fire.  The  manipulation  was  simple ; 
the  air-tubes  being  placed  at  a  sufficiently  high  level  to  command  the 
surface  of  the  fire  at  all  times.  The  whole  business  of  smoke-preven- 
tion was  comprised  in  the  occasional  operation  of  the  induction-jets, 
by  means  of  a  tap  under  the  hand  of  the  engine-driver,  and  the  occa- 
sional aid  of  the  chimney-blower,  to  carry  off  the  products  of  com- 
bustion. By  the  proper  use  of  this  system,  the  fire  might  be  "  damped," 
or  kept  dull,  when  desired,  where  an  engine  had  to  wait  at  a  station, 
without  raising  the  pressure  of  the  steam ;  as  the  forcible  indraft 
above  the  fire  might  be  made  to  prevent  a  draft  through  the  fire,  and 
consequently  to  check  or  to  suspend  the  combustion  of  the  fuel ;  con- 
ducing both  to  safety  and  to  economy,  and  favorably  contrasting  with 
other  systems,  in  all  of  which  a  powerful  blower  in  the  chimney  was 
needed,  when  standing,  incurring  dangerous  pressures  and  waste  of 
steam. 

In  feed-water  heaters,  it  was  stated  that  little  had  as  yet  been  done, 
except  by  Mr.  Beattie,  whose  apparatus,  though  efficient  as  a  heater, 
was  found,  it  was  believed,  to  be  too  complicated  for  general  use,  and 
difficult  to  keep  in  order.  The  author  had  recently  introduced  a  simple 
and  compact  heater,  in  which  the  steam  from  the  blast-pipe  was  pro- 
jected into  a  short  tube,  in  conjunction  with  the  feed-water,  which 
was  delivered  in  a  thin  annular  sheet  around  the  steam-nozzle.  In 
this  short  tube  or  chamber,  the  water  was  broken  into  spray  by  the 
steam ;  the  steam  was  instantly  condensed,  and  the  water  was  raised 
to  a  high  temperature,  at  or  near  the  boiling  point.  It  had  given 
satisfactory  results  in  a  20  H.  P.  stationary  engine,  and  would  shortly 
be  applied  to  a  locomotive  engine.  It  was  said  to  be  well  adapted  for 
agricultural  and  other  engines  on  wheels,  where  lightness  and  com- 
pactness were  considerations  of  importance. 

In  the  course  of  the  discussion  upon  Mr.  D.  K.  Clark's  paper, 
*'  On  coal-burning  and  feed-water  heating  in  locomotive  engines^*^  it 
was  remarked,  that  the  plan  of  coal-burning  advocated. by  the  author 
seemed  to  be  similar  to  that  adopted  by  Mr.  Jenkins,  and  which  had 
been  some  time  in  use  on  the  Lancashire  and  Yorkshire  Railway, 
except  that  in  the  former  jets  of  steam  were  employed  to  accelerate 
the  currents  of  air.  Mr.  Jenkins'  system  consisted  simply  in  making 
a  certain  number  of  the  stays  hollow  instead  of  solid,  through  which 
the  air  was  allowed  to  pass,  and,  mixing  with  the  products  of  combus- 
tion, effected  the  prevention  of  smoke.    Movable  slides  were  fixed 
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on  the  outside,  so  that  the  apertures  could  be  opened  or  closed  at 
pleasure ;  and  thus,  either  coal  or  coke  could  be  burned  in  the  same 
engine.  The  system  could  be  applied  to  old  engines,  at  an  expense 
of  a  few  pounds  per  engine,  and  was  said  to  be  simple  and  effective. 

It  was  stated  that  the  use  of  tubes  through  the  sides,  and  in  some 
cases  the  front,  of  the  fire-box,  for  preventing  smoke,  had  been  tried 
nineteen  years  ago  by  Mr.  Samuel  Hall,  the  pioneer  of  surface-con- 
densation, on  the  Midland  Railway,  and  the  same  system  was  now 
practised  on  the  Great  Western  Railway.  The  smoke,  though  then 
not  entirely  consumed,  was  believed  to  have  been  as  effectually  got 
rid  of  as  at  the  present  day.  Formerly  the  defect  was,  that  the  tubes 
were  burned;  but  where  coal  could  be  obtained  at  much  less  cost  than 
coke,  a  want  of  simplicity,  or  the  necessity  of  slight  additional  repairs, 
might  be  overlooked.  When  first  brought  forward,  an  objection  was 
taken  to  Mr.  Hall's  plan,  that  when  an  engine  was  standing  at  a  sta- 
tion, black  smoke  was  emitted.  This  was  remedied  by  the  introduc- 
tion of  a  small  jet  of  steam  in  the  chimney,  for  creating  a  draft  when 
the  engine  was  at  rest ;  but  the  noise  thus  produced  caused  the  plan 
to  be  laid  aside. 

In  regard  to  the  general  question  of  smoke-prevention,  it  was  ar- 
gued that  neither  deflecting  plates  nor  brick  arches  were  needed;  but 
only  the  introduction  of  a  sufficient  quantity  of  air,  moderately  dif- 
fused over  the  fuel.  In  1856,  the  use  of  hollow  stays  and  small  jets 
of  steam  had  been  suggested  by  Mr.  Robert  Longridge,  particularly 
for  marine  engine  boilers,  where  there  was  a  difficulty  in  getting  tho 
proper  quantity  of  air  through  the  tubes ;  but  it  was  thought  that,  in 
a  locomotive,  the  requisite  quantity  of  air  to  consume  the  hydro-car- 
bons might  be  introduced  by  the  hollow  stays,  without  resorting  to 
steam  jets. 

As  to  the  comparative  heating  powers  of  coal  and  coke,  it  was 
sometimes  asserted  that  the  same  evaporative  effect  would  be  obtained 
from  the  coke  made  from  a  ton  of  coal,  as  from  the  original  ton  of 
coal  itself.  This  view  was  dissented  from,  and  it  was  stated  that  care- 
ful experiments  with  Garesfield  coal  and  coke  showed  the  evaporative 
power  to  be  as  100  to  89,  respectively,  weight  for  weight.  In  other 
words,  1  ft),  of  coal  evaporated  12*54  fcs.  of  water,  whilst  1  ft),  of  coke 
evaporated  only  11*16  ft>s.  of  water.  But,  inasmuch  as  100  tons  of 
coal  produced  only  66  tons  of  coke,  it  was  evident  that  while  1  ft),  of 
coal  would  evaporate  12  54  ft)s.  of  water,  the  same  weight  of  coal,  con- 
verted into  coke,  would  only  evaporate  11-16  X  '66  =  7*44  fcs.  of 
water;  so  that  the  true  proportion  was  as  100  to  58. 

On  the  other  hand,  it  was  stated  that,  with  Midland  coal,  20  cwt. 
of  coal  produced  11 J  cwt.  of  coke,  besides  other  products,  and  6  cwt. 
of  coke  evaporated  exactly  the  same  quantity  of  water  as  7  cwt.  of 
coal :  consequently  there  was  a  loss  in  converting  coal  into  coke,  for 
the  purpose  of  producing  steam ;  but  considered  only  in  reference  to 
weight,  coke  had  an  advantage  over  coal  in  the  proportion  of  seven 
to  six. 

It  was  contended  that,  in  order  to  enable  a  proper  comparison  to 

?• 
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be  made  between  the  amount  of  fuel  used  per  mile  and  the  gross  load 
carried,  the  paper  should  have  showed — 1st.  What  was  the  greatest 
altitude  surmounted  in  each  case,  the  total  length  of  the  line,  the  rul- 
ing gradient  and  its  length.  2d.  What  was  the  average  speed  per 
mile  for  the  whole  distance  run.  And,  3d.  How  many  lbs.  of  water 
were  evaporated  by  1  ft),  of  coal. 

It  was  observed  that,  in  attempting  the  general  introduction  of 
anthracite  coal  in  locomotive  engines  in  the  United  States  for  long 
and  heavy  traffic,  it  was  found  that,  although  there  was  no  smoke,  it 
was  difficult  to  keep  up  the  steam,  and  the  fire-box  and  fire-bars  were 
quickly  burnt  out.  Notwithstanding  these  objections  to  its  use,  an- 
thracite was  in  some  cases  a  cheaper  fuel  than  wood.  Anthracite  coal 
was  burned  on  the  Beading  Railroad  at  the  rate  of  120  lbs.  per  mile, 
in  engines  weighing  28  tons,  and  carrying  a  gross  load  of  750  tons, 
at  from  ten  to  twelve  miles  an  hour,  on  a  level.  The  evaporation  of 
water  was  from  6J  ft)s.  to  6  ft)S.  only  per  pound  of  coal.  A  brief  de- 
scription was  given  of  Phleger's,  Dimpfel's,  and  Boardman's  boilers, 
which  had  been  made  to  burn  bituminous  as  well  as  anthracite  coal, 
and  were  used  on  passenger  as  well  as  goods  trains.  Each  furnished 
considerable  space  for  combustion,  and  air  was  admitted  in  numerous 
fine  streams  over  the  fire.  They  were  all,  however,  heavy  and  com- 
plicated, and  inapplicable  to  existing  stock.  Within  the  last  three  or 
four  years,  renewed  attempts  had  been  made  to  adapt  the  existing 
stock  of  engines  to  the  use  of.  bituminous  coal.  The  difficulties  con- 
sisted in  the  large  quantity  of  coal  required  to  be  burned  in  a  given 
time,  under  an  intense  draft,  and  in  the  clinkery  character  of  the  coal 
itself.  The  engines  were  not  heavier,  on  the  average,  than  in  Eng- 
land, nor  had  they  more  heating  surface ;  but  they  burned  more  fuel 
and  evaporated  one-fourth  more  water  in  a  given  time.  In  December, 
1856,  Mr.  G.  S.  Griggs,  of  the  Boston  and  Providence  Railroad,  in- 
troduced a  fire-brick  arch,  below  the  tubes,  in  the  fire-boxes  of  some 
of  the  engines  of  that  line.  With  a  few  holes  for  the  admission  of 
air  above  the  fire,  this  arch  was  found  to  improve  the  working  of  the 
fire-box,  when  burning  coal.  On  the  Iowa  Central  Railroad,  the 
grates  of  the  coal-burning  engines  were  at  one  time  covered  with  fire- 
brick, so  as  to  leave  only  about  two  square  feet  of  the  original  surface 
of  the  bars  exposed ;  and  of  this  area,  less  than  one  square  foot  was 
air-opening.  More  recently,  perforated  door-plates  and  air-distri- 
butors (the  latter  set  up  within  the  fire-box)  had  been  extensively 
adopted. 

It  was  stated,  in  reply  to  the  observations  which  had  been  made, 
that  in  a  comparative  trial  of  the  author's  system  and  Mr.  Jenkins', 
on  a  metropolitan  railway,  on  the  same  passenger  engine,  and  on  tlie 
same  duty,  the  former  consumed  4  &)s.  per  mile,  or  12  per  cent.,  less 
coal  than  the  latter ;  that  the  saving  of  coal  by  smoke-prevention  in 
locomotives  had  been  found  to  be  at  least  18  per  cent. ;  that  the  in- 
formation demanded,  for  the  purpose  of  making  a  proper  comparison, 
was  given  in  the  paper ;  that  it  was  of  no  use  to  state  altitudes  simply, 
unless  particulars  of  inclines  and  length  of  trip  were  also  given. — 
Proc.  Imt.  Civ.  Eng.,  May  1-8,  1860. 


79 


On  Combined  Steam.*  By  the  Hon.  John  Wethered,  U.  S. 

It  was  stated  that  at  the  present  day  the  great  desideratum  in  ma- 
rine engines  appeared  to  be,  to  obtain  increased  power  or  economy  in 
the  consumption  of  fuel,  without  the  commercial  disadvantage  of  occu- 
pying more  space  by  the  enlargement  of  the  boilers  and  machinery. 
This  object  it  was  believed  had  been  attained  by  the  application  of 
ordinary  and  superheated  steam  mixed*  The  mode  adopted  in  carrying 
out  this  system  was,  to  attach  another  steam  pipe  to  the  boiler,  for 
conveying  the  steam  to  be  superheated  to  pipes  or  other  contrivances 
placed  in  any  convenient  form  near  the  fire,  or  in  the  uptake  or  chim- 
ney of  the  boiler,  or  in  a  separate  furnace ;  the  superheated  steam 
being  added  to  the  ordinary  steam  at  or  before  its  entrance  into  the 
cylinder.  In  its  passage  through  the  superheating  apparatus,  that 
portion  of  the  steam  was  raised  by  the  waste  heat  to  a  temperature  of 
600°  or  600°  F.  The  heat  thus  arrested  was  conveyed  to  and  utilized 
in  the  cylinder,  by  its  action  on  the  other  portion  of  steam  from  the 
boiler,  which  was  more  or  less  saturated  according  to  circumstances. 
The  combined  steam  was  used  in  the  cylinder  at  from  800°  to  450°  F., 
instead  of  at  the  low  temperature  at  which  steam  was  generally  employed. 
The  effect  of  using  the  two  kinds  of  steam  was,  that  the  superheated 
8team  yielded  a  portion  of  its  excess  of  temperature  to  the  ordinary 
8team,  converting  the  vesicular  wut3r  which  it  always  contained  into 
steam,  and  expanding  it  several  hundred-fold ;  whilst  at  the  same  time, 
the  ordinary  steam  yielded  a  portion  of  its  excess  of  moisture,  convert- 
ing the  steam  gas  into  a  highly  rarefied  elastic  vapor — in  other  words, 
into  pure  steam  at  a  high  temperature. 

It  was  asserted,  that  repeated  endeavors  had  been  made  in  England, 
France,  and  America,  to  employ  steam  simply  dried,  or  superheated, 
and  as  often  abandoned.  This  plan  certainly  resulted  in  partial  econo- 
my ;  but  owing  to  the  high  degree  of  temperature  necessary  in  this 
case,  the  lubricating  materials  were  dried  up,  and  then  the  packing  and 
rubbing  parts  of  the  machinery  were  destroyed.  Moreover,  when  all 
the  steam  was  superheated  the  temperature  of  the  steam  in  the  cylin- 
der was  beyond  the  control  of  the  engineer.  It  was  this  difficulty  which 
had  led  to  the  discovery  of  the  system  of  employing  mixed  steam,  which 
'was  entirely  under  control ;  for  by  merely  turning  a  valve  it  could  be  so 
regulated  as  to  produce  the  highest  mechanical  effect,  with  the  most  per- 
fect lubrication  to  the  slides  and  cylinders.  Another  advantage  was, 
that  if  any  accident  should  happen  to  the  superheating  apparatus,  the 
cylinders  could  still  be  supplied  with  plain  steam  alone. 

A  series  of  trials  on  board  the  B.  M.  S.  S.  Avon  had  shown  that  the 
pressure  in  the  boiler  being  in  all  cases  the  same,  with  plain  steam  the 
result  was  1070 1.  n.  p.;  with  the  steam  from  three  boilers  superheated 
and  from  the  fourth  plain  it  was  1076  I.  H.  P.;  while  with  the  steam 
mixed  in  the  proportions  of  61  superheated  and  69  plain,  1200  i.  h.  p. 
was  produced.  The  Lords  of  the  Admiralty  were  stated  to  be  so  well 
satisfied  with  the  results  of  experiments  continued  over  twenty  voy- 

•  From  the  Lottdon  Olt.  Sng.  Mid  Ardk  Joor^  BCbTi  1860. 
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ages,  that  thej  had  determined  to  extend  the  application  of  the  sys- 
tem in  the  Royal  Navy,  and  H.  M.  S.  S.  Rhadamanihus  had  been 
ordered  to  be  fitted  with  it.  Mr.  A.  C.  Hobbs  (Assoc.  Inst.  C.  E.) 
had  applied  it  to  a  high  pressure  boiler  and  engine,  and  Mr.  Dorman 
had  adapted  it  to' an  engine  which  did  not  produce  the  required  power. 
The  combined  steam  was  also  used  in  all  the  steamers  of  the  Collins 
line.  Experiments  on  board  the  Gibraltar  showed  that  superheated 
steam  at  a  pressure  on  the  boiler  of  10  lbs.  produced  222  I.H.  P.;  ordi- 
nary steam  at  14  lbs.  pressure,  307  I.  H.  P.;  while  combined  steam  at 
15  ft)3.  pressure  gave  376  i.  H.  P. 

When  steam  was  merely  superheated  or  dried,  it  was  converted  into 
steam  gas.  It  consequently  partook  of  the  nature  of  gas ;  was  a  bad 
conductor  of  heat,  and  gave  out  with  diflBculty  the  heat  necessary  to 
transform  it  into  mechanical  power.  On  the  other  hand,  mixed  steam 
participated  in  the  qualities  of  steam  proper  and  of  superheated  steam, 
and  being  a  pure  highly  rarefied  vapor,  which  readily  parted  with  its 
heat,  thus  produced  greater  mechanical  efiect. 

By  the  application  of  combined  steam  the  following  advantages, 
among  others,  were  said  to  be  obtained :— rl.  An  economy  of  fuel  of 
from  80  to  50  per  cent.    2.  A  diminution  of  one-third  in  the  feed-water. 

3.  The  employment  of  smaller  boilers  to  produce  the  same  power. 

4.  Facility  of  maintaining  any  desired  pressure,  or  of  increasing  it  at 
will  in  cases  of  emergency.  6.  A  steamer  would  make  a  voyage  one- 
third  further  with  the  same  weight  of  coals ;  or  one-third  the  space 
now  occupied  by  the  fuel  might  be  used  for  freight.  6.  Less  risk  of 
explosion.  7.  Boilers  would  last  one-third  longer.  8.  A  better  va- 
cuum was  obtained.  And,  9.  One-third  less  injection  water  was  re- 
quired. 

April  3. — The  entire  evening  was  occupied  by  the  discussion  of  the 
preceding  paper  *'(?»  Combined  Steam.*' 

In  commencing  the  discussion  it  was  remarked  that  the  indicator 
cards  taken  from  H.  M.  S.  S.  Dee,  when  using  simple  superheated  steam 
and  when  working  with  combined  steam,  the  pressure  being  the  same 
in  both  cases  and  the  supply  valves  equal  in  area,  showed  that  a  bet- 
ter vacuum  was  obtained  and  that  the  expansive  force  was  much  greater 
when  using  combined  steam.  It  had  been  ascertained  that  the  con- 
sumption of  fuel  was  2*57  lbs.  per  I.  H.  p.  per  hour  with  combined 
steam,  whilst  it  averaged  5*53  S>s.  per  i.  h.  p.  per  hour  with  plain  steam. 
The  result  of  twenty  experimental  voyages  in  that  vessel  gave,  on  the 
combined  system  500  H.  P.,  by  superheating  simply  409  H.  p.,  and 
with  plain  steam  404  H.  P. 

A  case  was  also  mentioned  in  which  combined  steam  had  been  ap- 
plied to  a  non-expansive  engine,  where  a  reduction  was  effected  in  the 
consumption  of  fuel  of  from  36  cwt.  to  24  cwt.  per  week ;  while  about 
one-third  less  water  was  consumed. 

It  was  admitted  that  great  praise  was  due  to  the  author  for  having 
recalled  public  attention  to  the  advantages  derivable  from  superheat- 
ing steam.  But  it  was  doubted  whether  the  combined  system  pos- 
sessed any  peculiar  merit  over  simple  superheated  steam.     If  the  mix- 
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tare  were  made  just  at  the  entrance  to  the  cjllnder,  it  was  difficult  to, 
understand  what  difference  there  could  be  between  that  plan  and  at 
once  heating  the  whole  of  the  steam  to  a  uniform  temperature.  It  was 
questionable  whether  in  a  good  expansive  engine  the  application  of  a 
most  efficient  system  of  superheating,  that  completely  prevented  con- 
densation, would  result  in  a  saving  of  more  than  15  per  cent.  It  was 
stated  that  in  the  early  experiments  in  H.  M.  S.  S.  I)eej  when  super- 
heating was  tried,  the  steam  was  throttled,  owing  to  the  small  size  of 
the  pipes ;  and  that  the  apparent  superiority  of  the  combined  system 
was  due  to  the  large  ordinary  steam  pipe  being  in  connexion  with  the 
engines  in  addition  to  the  superheating  pipe,  and  not  from  the  fact  of  the 
steam  being  mixed.  When  a  different  arrangement  was  made,  the  su- 
perheating gave  results  quite  equal  to  the  combined  system. 

It  was  believed  that  with  the  best  boilers  there  would  be  a  saving  of 
15  per  cent,  by  the  use  of  superheated  steam ;  and  in  one  vessel,  where 
there  was  an  indifferent  construction  of  boiler,  there  was  an  economy 
of  34  per  cent,  due  partly  to  improvements  in  the  boiler,  and  partly 
to  the  application  of  the  apparatus  giving  more  steam  room.  In  one 
of  the  vessels  belonging  to  the  Intercolonial  Royal  Mail  Company,  to 
vrhich  superheating  apparatus  had  been  added,  the  consumption  of 
fuel  was  reduced  from  2986  lbs.  to  1900  lbs.  per  hour  on  an  average  of 
four  or  five  days'  steaming  between  London  and  Milford  Haven. 
Similarly,  in  one  of  the  boats  belonging  to  the  General  Steam  Navi- 
gation Company,  traveling  between  the  Thames  and  Scotland,  an  aver- 
age of  twelve  voyages  previous  to  superheating  showed  a  consumption 
of  126  tons  of  fuel  per  voyage.  This  was  now  reduced  to  90  tons  per 
voyage.  The  temperature  in  the  uptake  was  formerly  about  650^ ; 
now  it  had  not  been  reduced  more  than  50^,  but  the  temperature  of 
the  steam  had  been  increased  100^. 

It  was  remarked  that  the  gain  in  using  superheated  steam  did  not 
arise  from  any  physical  law,  but  from  the  prevention  of  a  loss  by  the 
use  of  dense  stea^m.  When  the  steam  entered  the  cylinder,  if  there 
was  but  one  degree  of  heat  less  in  the  cylinder,  water  must  be  formed. 
When  the  vacuum  stroke  was  made,  the  deposited  water,  being  re- 
lieved of  the  pressure  due  to  its  temperature,  was  rapidly  vaporized 
and  passed  off  as  rarefied  vapor,  cooling  the  cylinder.  On  the  steam 
entering  to  make  the  return  stroke  it  brought  the  cylinder  up  to  a 
temperature  due  to  the  pressure,  and  the  stroke  was  made  at  that  loss 
by  the  deposit  of  water  over  the  whole  interior  surface  of  the  cylinder 
and  its  adjuncts.  When  the  condenser  again  came  into  action  the 
same  thing  recurred,  and  so  on  continuously.  A  pressure  indicator 
applied  simultaneously  with  thermometers,  showed  that  the  loss  of  tem- 
perature without  working  expansively  was  20^,  with  an  average  pres- 
sure of  6  Sbs.,  indicating  a  loss  of  steam  of  between  one-third  and  one- 
fourth.  This  injurious  effect  must  always  occur  when  using  dense 
steam ;  whereas,  in  employing  superheated  steam  there  was  no  deposit 
of  water,  and  the  result  was  analogous  to  that  of  a  permanent  gas, 
but  with  the  advantage  of  easy  and  complete  condensation.  Further, 
when  the  vacuum  stroke  was  performedi  since  the  cylinder  was  per- 
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fectly  dry,  the  exhaustion  of  the  whole  steam  was  eflFected  instanta- 
neously. With  dense  steam,  the  cylinder  being  wet,  the  deposited 
water  had  to  be  vaporized  and  condensed,  thus  damaging  the  vacuum. 
As  this  action  did  not  occur  with  superheated  steam,  some  increase 
of  useful  effect  was  produced  on  that  ground.  The  condensing  ap- 
pliances were  also  relieved  by  so  much  as  was  gained  in  the  cylinder. 

It  was  believed  that  the  practical  limit  of  the  use  of  superheated 
steam  would  be  in  giving  it  such  an  additional  amount  of  caloric  as 
would  permit  of  its  remaining  dry  steam  to  the  end  of  its  required  ex- 
pansion. When  steam  was  expanded  a  large  quantity  of  heat  became 
latent.  In  consequence,  the  full  effect  was  not  obtained  from  expand- 
ing ordinary  steam,  because  as  it  expanded  in  the  cylinder  it  cooled, 
and  there  was  not  sufficient  caloric  to  keep  up  the  specific  heat  during 
the  stroke. 

It  was  observed,  that  the  experiments  on  H.  M.  S.  S.  Dee  showed  a 
saving  of  23-8  per  cent,  in  favor  of  superheated  over  plain  steam. 
With  regard  to  temperature,  the  superheated  steam  lost  20°  on  its 
passage  to  the  cylinder,  82°  after  entering  the  jacket,  and  26°  more 
after  entering  the  cylinder ;  while  the  plain  steam  lost  23°  only,  after 
making  its  entire  circuit  from  the  boiler  to  the  cylinder.  In  another 
experiment  there  was  an  economy  of  fuel  of  20  per  cent.;  the  mini- 
mum consumption  at  fall  power  being  2-6  Bbs.  of  Welsh  coal  per  H.  p. 
per  hour.  It  was  thought  that  Mr.  Wethered's  system  was  about  as 
economical  a^the  superheated,  when  the  whole  of  the  steam  was  passed 
through  the  superheating  apparatus.  It  was  contended,  that  super- 
heating should  not  bo  carried  farther  than  to  prevent  condensation  in 
the  jacket,  and  therefore  in  the  cylinder ;  and  it  was  thought  that 
the  whole  of  the  steam  passing  into  the  cylinder  should  go  through  the 
jacket,  rather  than  that  the  jacket  should  be  fed  by  small  pipes. 

It  was  pointed  out  that  mixing  ordinary  saturated  steam  with  super- 
heated steam,  gave  a  ready  means  of  regulating  the  temperature.  It 
was  thought,  that  the  increase  of  temperature  should  never  exceed 
100°.  If  a  compensation-rod  were  introduced  into  the  steam-pipe,  so 
as  to  limit  the  admission  of  steam  in  proportion  to  the  temperature, 
beneficial  results  might  be  obtained. 

In  reply  to  the  observations  which  had  been  made,  it  was  stated, 
that  it  had  not  been  desired  to  advance  any  crude  theory,  but  rather 
to  narrate  facts.  The  rationale  of  the  principle  advocated  had  how- 
ever been  given  in  the  paper,  nearly  in  the  words  of  Prof.  Regnault, 
of  the  French  Academy.  The  difference  between  superheated  and 
combined  steam  was  stated  to  consist  in  this,  that  superheated  steam 
being  of  a  gaseous  nature,  was  a  bad  conductor  of  heat,  and  parted 
with  it  with  difficulty;  whereas  combined  steam  being  pure  vapor,  and 
a  better  conductor  of  heat,  parted  with  the  heat  more  readily  and  left 
more  heat  in  the  cylinder  of  the  engine,  which  was  converted  into  me- 
chanical power.  The  engineer-in-chief  of  the  United  States  Navy 
had  proved  that  there  was  an  economy  in  the  use  of  the  combined 
Bteam  of  52-5  per  cent,  over  ordinary  steam,  and  25  per  cent,  over 
superheated  steam.     The  experiments  conducted  under  the  authority 
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of  the  Minister  of  Marine  of  France,  gave  nearly  the  same  results,  the 
figures  being  62*7  and  24*0  per  cent,  respectively. 

In  the  British  Admiralty  yacht  Black  JEaghy  there  had  been  found 
to  be  a  saving  of  20  per  cent,  in  favor  of  the  combined  over  the  simply 
superheated  steam. 

In  closing  the  discussion  it  was  stated  that  the  general  opinion  ap- 
peared to  be,  that  the  practical  introduction  of  the  system  of  super- 
heating steam  was  greatly  owing  to  the  exertions  of  Mr.  Wethered. 
He  had  succeeded  in  moving  the  British  Board  of  Admiralty  when, 
perhaps,  an  English  engineer  might  not  have  been  so  successful ;  but 
this  should  be  a  subject  of  congratulation,  as  it  was  desirable  at  all 
times  to  give  the  greatest  encouragement  to  foreigners,  so  as  always 
to  attract  the  best  talent  from  other  countries.  The  case  did  not,  how- 
ever, seem  to  be  clearly  established  in  favor  of  combined  steam ;  it 
rested  upon  the  facts  which  had  been  stated,  and  not  upon  any  scien- 
tific explanation  of  the  rationale  of  the  principle,  such  as  would  ac- 
count for  the  results  claimed  for  it.  When  more  than  ordinary  atten- 
tion was  given  to  any  machine  in  daily  use,  that  of  itself  would  often 
lead  to  economy.  This  attention  was  invariably  given  when  any  new 
invention  was  being  tried,  and  the  whole  improvement,  or  economy, 
was  supposed  to  arise  from  the  particular  modification  then  being 
tested. — Froe.  Inst,  Civ.  Eng.^  March  21th  and  April  Zdy  1860. 


a  paper  "  On  Indian  Railways  ;  with  a  description  of 
^ndian  Peninsula  Railway.*'*  By  Mr.  Ja3.  J.  Berkley, 


Extract  from 

the  Great  Indian 
M.  Inst.  C.  E. 

The  materials  procurable  in  India  for  railway  purposes  were  then 
succinctly  noticed.  In  reference  to  the  manufacture  of  Indian  iron 
and  the  supply  of  coal,  it  was  remarked  that  active  and  successful 
operations  depended  more  upon  the  completion  of  railway  communi- 
cations, than  the  railways  did  upon  a  local  supply  of  those  materials. 
The  properties  of  a  few  of  the  various  kinds  of  woods  which  had  been 
extensively  used,  were  then  stated.  Those  which  had  been  successive- 
ly converted  into  sleepers  were — ^teak,  blackwood,  khair,  errool,  and 
red  eyne.  The  cost  of  a  sleeper  varied  from  four  shillings  to  seven 
ahillings  and  seven  pence,  the  average  price  being  about  six  shillings. 
Tolerably  good  bricks  had  been  occasionally  procured  and  used  in 
arches,  but  in  such  cases  a  proportion  of  only  twenty  per  cent,  had 
been  selected  from  the  best  native  kilns.  The  price  ranged  from  ten 
shillings  to  twenty-four  shillings  a  thousand.  Gunpowder  cost,  when 
made  upon  the  spot,  about  £  34  per  ton. 

Native  labor,  by  which  these  works  had  been  executed,  was  cheap, 
but  very  inferior  to  that  of  England.  Nearly  one  hundred  thousand 
men  had  been  employed  upon  the  Great  Indian  Peninsula  Railway 
lines  at  one  time,  and  as  many  as  twenty  thousand  on  the  Bhore  Ghaut 
Incline  alone.     The  wages  of  the  several  classes  per  day  were  now — 

^  Vrom  Newton*!  Londott  Joiin«l,  JFaiM^  19tO» 
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native  maistries,  or  foremen  of  mafionrj,  brickwork,  or  carpentry, 
2«.  6(f.;  masons,  1«.  9(i. ;  bricklayers,  l8.  ^,\  carpenters,  1«.  6c{.; 
smiths,  2,9.  \  miners  (a  very  large  class),  9(2.  y  excavators,  7^(2.;  and 
laborers,  &d. 

The  whole  of  the  Great  Indian  Peninsula  Railway  had  been  exe- 
cuted by  contract,  and  this,  it  was  believed,  had  led  to  remarkable 
economy  in  the  construction  of  the  various  lines.  The  average  cost 
of  the  opened  portions  had  been  about  £  8000  per  mile.  The  intro- 
duction of  the  contract  system  into  India,  on  a  large  scale,  was  an 
important  effect  of  railway  enterprise,  and  it  was  thought  that  its 
advantage  could  not  be  long  confined  to  railway  construction. 

Railway  enterprise  had  already  produced  important  effects  in  West- 
ern India.  It  had  earned,  at  a  remarkably  low  tariff,  more  than  the 
guaranteed  dividend.  The  working  expenses  had  been  low,  notwith- 
standing thedearness  of  imported  fuel  and  European  superintendence. 
It  had  afforded  the  advantages  of  the  best  mode  of  conveyance  to 
immense  numbers  of  the  poorest  and  lowest  orders  of  the  people.  It 
had  generated  for  itself  new  sources  of  traffic.  It  had  achieved  its 
success  in  competition  with  water  carriage,  and  when  it  was  only  in  a 
fragraental  [state.  Although  constructed  in  what  was  erroneously 
called  an  expensive  style,  the  traffic  had  already  demanded  the  par- 
tial laying  of  a  second  line  of  rails.  It  had  raised  the  wages  and 
increased  the  effectiveness  of  native  labor,  and  profitably  employed 
thousands  of  the  carriers  of  the  country.  It  had  opened  quarries 
and  brickfields,  had  impelled  trade  into  unwonted  activity,  and  drawn 
largely  upon  the  resources  of  the  country.  It  had  lessened  the  ex- 
penditure of  the  state,  by  its  cheap  conveyance  of  mails  and  troops, 
and  had  augmented  its  income,  by  large  payments  of  tolls  and  duties. 
Proc.  Ifist.  Civ.  JSng.j  May  8,  18t)0. 


The  North  Atlantic  Telegraph.* 

Long  before  the  Atlantic  Telegraph,  which  has  repeatedly  failed, 
was  commenced.  Col.  T.  P.  ShSffner,  an  American  gentleman  of  some 
repute  as  an  electrician,  called  upon  us,  we  recollect,  for  the  purpose 
of  pursuing  certain  interesting  inquiries  into  the  progress  of  the  elec- 
tric telegraph  in  this  and  other  countries.  From.time  to  time  we  have 
been  advised  of  the  efforts  subsequently  made  by  this  gentleman  in 
the  interests  of  an  Anglo-American  line  of  telegraphs,  and  now  we 
have  before  us  a  full  statement  of  the  plans  to  which  his  prolonged 
inquiries  and  investigations  have  conducted  him. 

Col.  Shaffner  proposes  to  establish  a  North  Atlantic  telegraph  on 
the  following  route,  viz :  From  the  North  of  Scotland  to  the  Bay  of 
Thorshaven,  Stromoe  Isle,  of  the  Faroe  Isles.  The  length  of  the 
cable  for  this  section  will  be  about  250  miles.  The  next  section  will 
run  from  Westermanshaven,  of  the  same  isle,  to  about  Portland,  South 
Iceland,  a  distance  of  about  850  miles.     From  this  landing  the  line 
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will  be  constructed  across  Iceland  to.  Reijkiavik.  From  the  Bay  of 
Beijkiavik  the  next  section  of  cable  will  be  run  to  some  bay  on  the 
east  coast,  of  Greenland,  south  of  latitude  61  deg.  north.  This  dis* 
tance  will  be  about  550  or  600  miles.  It  is  proposed  to  run  the  line 
across  the  southern  end  of  Greenland.  The  fourth  section  of  cable 
will  be  run  from  one  of  the  bays  of  the  west  coast,  south  of  the  lati- 
tude 61  deg.  north,  to  Hamilton's  Inl^,  on  the  Labrador  coast,  a  dis* 
tance  of  about  600  miles.  The  aggregate  submarine  telegraph  will 
be  about  1750  miles ;  land  lines  about  300  miles,  total,  some  2050— « 
about  the  same  length  as  the  Atlantic  cable  from  Ireland  to  Newfound- 
land.  In  a  paper  read  a  few  days  since  before  the  Royal  Geographi-* 
cal  Society,  Col.  SbaSher  quoted  the  above  figures  as  correct  estimates, 
and  stated  that  the  concession  for  this  telegraph  has  been  granted  by 
his  Majesty  the  King  of  Denmark,  so  far  as  it  may  occupy  Danish 
territory.     There  is  no  monopoly  of  the  line  reserved  to  the  Danish 

fovernment,  but  its  impartial  use  is  guaranteed  to  the  whole  world. 
*he  government  has  pledged  itself  to  ^^  bestow  all  necessary  care, 
Tigilance,  and  means  which  may  be  within  its  command^  to  insure  the 
free,  impartial,  and  unhindered  use  of  the  said  telegraph  line."  If^ 
however,  the  British  government  should  desire  a  wire  for  the  trans- 
mission of  its  own  despatches,  a  franchise  can  be  given  to  it,  and  the 
use  of  that  franchise  will  be  defended  by  the  Danbh  government 
**  with  all  the  means  within  its  command." 

The  distinguishing  feature  of  this  plan  is,  of  course,  the  shortness 
of  submarine  circuits  which  it  secures,  and  the  consequent  avoidance 
of  those  electrical  difficulties  which  attend  the  use  of  very  long  cir- 
cuits. The  longest  circuit  required  will  be  but  600  miles — which  is 
150  miles  less  than  one  already  in  successful  operation.  Through 
such  a  circuit  the  promoters  say  they  can  transmit  at  least  twenty 
words  per  minute.  '^  It  will  be  a  financial  question  that  will  determine 
the  capacity  of  the  cables  for  the  commercial  telegraphy,"  says  GoL 
SbSifiher.  '^  Between  Scotland  and  the  Faroes,  and  between  the  Fa- 
roes and  Iceland,  cables  can  be  laid  that  can  equal  the  working  of  a 
double  line  of  cables  across  the  other  sections  of  the  route,  or  perhi^s 
it  may  be  found  best  to  construct  them  for  the  short  sections  with  two 
wires  for  telegraphing,  and  on  the  other  sections  with  three  or  more 
conducting  wires.  If  either  one  of  the  sections  fail,  the  whole  are 
not.  lost,  and  another  cable  can  be  promptly  submerged." 

The  depths  of  the  seas  which  would  be  traversed  by  the  proposed 
cable  are  but  little  known.  A  few  soundings  were  taken  on  the  route 
last  autumn,  when  Col.  ShMffner  made  the  voyage  from  Labrador  to 
Greenland  in  a  200-ton  barque,  and  effected  a  reconnaissance  of  that 
part  of  the  route;  His  examinations  were  general,  and  not  in  suffi- 
cient detail  to  justify  him,  in  his  opinion,  in  specifying  the  proper  lo- 
calities for  the  landings  of  the  cables ;  and  it  is  for  this  purpose,  and 
for  making  the  most  complete  survey  of  the  seas  and  lands,  and  for 
making  scientific  observations  generally,  that  a  government  expedition 
has  been  requested,  as  stated  in  our  last  number.  Besides  the  aid  to 
be  given  by  the  government  in  the  survey,  we  understand  that  a  pri- 
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vate  expedition  will  be  sent  to  fix  the  route  on  the  respective  territories 
to  be  traversed  by  the  telegraph.  The  water  between  Scotland  and 
the  Faroe  Islands,  and  thence  to  Iceland,  is  not  verj  deep — not  ex- 
ceeding, perhaps,  1000  fathoms,  and  there  can  be  no  donbt  but  that 
the  bottom  is  very  deep  mud.  The  soundings  taken  last  fall  between 
Iceland  and  Greenland,  proved  the  greatest  depth  of  water  was  1540 
fathoms.  The  mud  brought  from  the  bottom  has  been  examined  by 
Professor  Ehrenberg,  of  Berlin,  and  he  says  that  he  found  it  "  to  con- 
tain numerous  shells  with  life-being  forms  therein,  which  (in  his  opin- 
ion) exist  alive  at  the  bottom  of  the  sea."  With  regard  to  the  sand 
contained  in  the  specimens,  he  says,  that  *'  it  is  no  rolling  sand,  but 
fragmentary,  broken,  and  dissolved  stones  of  moantains.  The  gra- 
nules are  not  round,  but  with  acute  sides.  The  granite  sand  consists 
of  much  glimmer  and  quartz,  with  green  crystal  fragments,  which 
might  be  hornblende  were  there  particles  of  pumice-stone,  but  which 
are  not  at  all  therein  to  be  found."  It  would  seem  that  the  bottom  of 
the  sea  gradually  descends  to  1540  fathoms  from  Iceland,  and  then  in 
the  same  manner  ascends  to  the  Greenland  coast.  To  determine  the 
correctness  of  this  opinion  further  soundings  are  required.  The  Arc- 
tic current,  perhaps  some  thirty  feet  deep,  and  by  some  supposed  to 
be  fifty  miles  wide,  carries  with  it  large  quantities  of  ice,  from  which 
earth  drops  to  the  bottom  of  the  sea.  The  sea  between  Greenland 
and  Labrador  was  found  bv  Col.  Shafiner  to  be  2090  fathoms,  which 
was  about  under  the  Arctic  current,  west  of  Greenland,  latitude  61 
deg.  *05  min.  North-west  of  this  sounding  the  deepest  water  found 
was  1840  fathoms.  The  bottom  in  Davis's  Strait  was  soft  mud,  except 
under  the  Arctic  current,  where  it  was  coarse  sand,  which  had  been 
evidently  dropped  from  the  ice.  On  many  icebergs  may  be  seen  large 
quantities  of  sand  and  boulders  of  several  inches  in  diameter. 

The  precise  places  for  the  landings  of  the  cables  have  not  yet  been 
determined  upon,  but  Col.  ShSfiher  has  brought  together  many  useful 
facts  for  the  guidance  of  the  projectors.  There  are  good  bays  on 
Notth  Scotland,  and  there  need  not  be  any  fears  as  to  that  part  of 
the  route.  The  bay  of  Thorshaven,  island  of  StromOei  of  the  Faroe 
group,  is  approached  from  the  deep  sea  without  obstruction,  and  its 
bottom  is  sand.  The  average  depth  of  water  in  the  bay  is  about  20 
fathoms.  Thorshaven  is  the  capital  of  the  Far5e  islands,  and  has 
about  900  inhabitants.  The  cable  to  Iceland  will  leave  Westermans- 
haven  on  the  west  coast  of  the  Strom5e  Isle.  The  bay  is  deep,  he 
says,  bottom  sand,  and  free  from  the  ocean  waves.  On  the  south 
coast  of  Iceland,  about  long.  19  deg.  W.,  or  at  Portland,  it  is  pro- 
posed to  land  the  cable.  The  bottom  of  the  sea  approaching  nearly 
the  whole  south  coast  of  Iceland  is  sand.  The  coast  is  free  from  ice 
winter  and  summer.  The  cable  to  Greenland  will  run,  Col.  ShSflher 
continues,  from  Beijkiavik  bay.  The  depth  of  water  in  this  bay  is 
favorable,  the  bottom  is  mud  and  sand.  It  is  free  from  ice,  winter 
and  summer,  excepting  a  little  crust  near  the  shore.  Arctic  ice  is 
never  seen  in  that  bay,  except,  perhaps,  once  in  a  century.  Beijkia- 
vik is  the  capital  of  Iceland,  and  its  inhabitants  have  the  highest 
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degree  of  edacation.  The  landing-places  on  Greenland  require  to  be 
selected  with  great  care,  and  after  much  investigation.  It  is  proposed 
to  land  on  the  east  coast,  in  one  of  the  many  bays  south  of  latitude 
61  deg.  north,  and  on  the  west  coast  near  the  town  of  Julianshaab, 
or  south  of  that  place,  connecting  the  two  with  a  line  across  Green- 
land. The  bays  penetrate  to  the  interior  ten,  twenty,  or  thirty  miles, 
and  some  of  them  never  freeze,  nor  does  the  ice  from  the  sea  go  up 
them  more  than  a  few  miles.  They  are  very  deep,  and  bergs  never 
ground  in  them ;  the  bottoms  are  of  mud  and  sand.  The  characters 
of  the  bays  on  the  two  coasts  are  much  the  same,  and  the  Arctic  cur- 
rent does  not  approach  the  coast  on  either  side.  From  the  sea  into 
these  bays  the  water  is  deep,  far  below  the  reach  of  the  greatest  ice- 
bergs. To  make  the  selection  of  the  proper  bays  for  the  landings  of 
the  cables,  the  fullest  information  as  to  the  depth  of  water  from  the 
sea  will  be  required.  Some  of  the  inlets  bring  out  ice,  but  most  of 
them  do  not ;  many  of  them  are  ten  miles  wide.  As  to  Labrador, 
Hamilton's  Inlet  affords  all  the  desired  advantages.  This  inlet  runs 
interior  about  140  miles,  and  at  its  mouth  it  is  thirty  miles  wide.  The 
water  is  deep  and  the  bottom  is  sand.  At  its  mouth  there  is  a  deep 
trench  to  the  sea,  and  a  cable  laid  in  that  trench  would  never  be  dis- 
turbed by  the  sea.  Above  and  below  the  mouth  of  Hamilton's  Inlet 
there  are  shoals  or  reefs,  some  thirty  miles  from  the  coast,  and  many 
icebergs  ground  on  them.  After  they  melt  or  break  to  pieces  they 
pass  over  and  beyond  the  mouth  of  the  inlet.  They  never  ground  at 
the  mouth,  nor  do  they  enter  into  the  inlet. 

The  above  statements  are  made,  let  it  be  understood,  on  Col.  ShSff- 
ner's  authority.   We  take  the  following  extract  also  from  his  Paper: — 

The  landings  on  the  Faroe  Islands  and  Iceland  will  never  be  disturbed  by  ipe.  They 
are  open  ports,  and  vessels  can  go  and  come  from  them  at  all  seasons  of  the  year.  The 
coasts  of  Greenland  and  Labrador  are  beset  with  much  ice.  The  east  coast  of  Green- 
land is  but  little  settled.  The  inhabitants  trade  with  the  colony  near  Cape  Farewell, 
bat  they  go  and  return  from  time  to  time  in  their  skin-boats.  The  Arctic  or  Spitzbergen 
current,  with  the  floe  ice,  does  not  approach  the  coast,  and  much  of  the  time  that  the 
floe  ice  runs  between  Greenland  and  Iceland  the  water  near  the  coast  is  free  from  ice. 
The  floe  ice  on  the  cast  coast  may  be  seen  in  more  or  less  quantities  in  the  months  of 
February,  March,  April,  May,  and  a  part  of  June.  Sometimes  it  appears  in  the  last 
days  of  January,  and  occasionally  disappears  in  May.  The  coast  or  berg  ice  may  be 
seen  occasionally  throughout  the  year.  On  the  east  coast  neither  the  berg  nor  the  floe 
ice  penetrates  the  bays,  and  a  cable  laid  therein  would  never  be  disturbed  by  them  even 
'were  the  waters  shallow.  The  hills  on  the  coast  are  covered  with  grass  and  berry  bushes. 
The  climate  is  not  severe.  The  native  ice  is  not  very  thick,  and  if  it  was  the  cable 
could  not  be  injured  by  it.  The  west  coast  in  Julianshaab  district  is  settled  by  some 
3000  Esquimaux  and  Danes.  Their  houses  are  to  be  found  on  many  of  the  hills,  and 
the  skin-boats  are  to  be  seen  at  nearly  all  times  in  some  of  the  bays.  The  floe  ice  runs 
northward  a  few  miles  from  the  coast  during  the  months  that  it  is  seen  on  the  east 
coast.  Between  the  green  hills  and  the  floe  the  sea  is  open  and  free  from  ice — except, 
perhaps,  here  and  there  a  berg  may  be  seen.  Icebergs  from  6afl[in*s  Bay,  or  the  various 
''blinks"  more  northward,  will  be  found  scattered  along  the  coast.  Some  ground  on 
the  reefs  or  shoals,  some  are  blown  into  the  bays,  and  others  pass  off  to  the  south. 
Those  blown  into  many  of  the  bays  seldom,  if  ever,  get  out.  If  the  bays  have  currents 
from  the  interior  they  are  taken  out  to  sea,  but  if  their  waters  be  quiet,  as  many  of  them 
are,  the  bergs  are  blown  to  the  land  and  ground.  There  they  remain  until  the  winds, 
the  sun,  and  the  tidal  waves  crumble  them  to  pieces.  Between  the  Arctic  current  and 
the  coa«t  many  of  the  icebergs  remain  for  weeks,  and,  in  fact,  uotii  broken  to  pieces  and 
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melted.  The  largest  iceberg  may  be  some  eighty  feet  iiboTe  water,  bat  u  to  their  depth 
in  the  water,  no  one  knows,  nor  is  it  possible  to  ascertain.  The  theory  aa  to  the  spe» 
cific  gravity  of  ice  cannot  be  applied  to  determine  the  depth  of  any  given  berg.  The 
ice  above  water  may  be  the  cone  ascending  from  a  very  broad  base.  In  most  cases 
very  high  berga  are  very  wide  below  water,  and  when  the  base  becomes  reduced,  the 
berg  falls,  and  a  new  projection  is  seen  from  the  water.  The  cromhling  of  bergs,  and 
the  changing  of  their  positions,  are  to  be  seen  going  on  at  nearly  all  times.  A  rough 
sea  soon  exposes  the  form  and  size  of  the  berg,  and  a  careful  judgment  can  determine 
the  probable  bulk.  The  bergs  on  the  Labrador  coast  are  of  the  same  kind  as  thone  on 
the  Greenland  coast.  They  go  south  in  great  quantities  until  checked  by  the  eddy  car* 
rents  on  the  east  coast  of  Newfoundland.  Many  of  them  enter  the  bays  of  Newfound^ 
laud,  and  a  cable  laid  therein  will  lie  more  liable  to  be  injured  by  the  ice  than  those  laid 
on  the  Greenland  or  Labrador  coasts. 

We  think  Col.  Shaffner  is  likely  to  meet  with  all  needful  encourage- 
ment in  this  attempt  of  his.  The  commercial  world  wants  a  telegraph 
to  America,  and,  notwithstanding  former  failures,  are  prepared  to  find 
funds  for  a  new  attempt,  if  it  has  any  real  promise  in  it.  Regions  of 
thick-ribbed  ice  do  not  seem  very  promising  places  for  telegraphs  and 
telegraphic  operations ;  but  late  events  have  familiarized  us  with  those 
regions,  and  there  is  good  reason  for  believing  that  the  mechanical 
difficulties  which  will  interfere  with  the  new  Atlantic  Telegraph  will 
be  more  easily  surmountable  than  the  electrical  difficulties  of  the  more 
southern  route.  In  the  absence  of  a  mid-Atlantic  island  or  two,  it 
may  be  wise  to  run  away  northward  for  a  bit  of  land  to  plant  a  sta* 
tion  upon. 

Meantime  we  must  not  forget  that  the  old  Atlantic  Telegraph  Com- 
pany have  sent  out  an  expedition  for  the  purpose  of  restoring  their 
cable,  which  has  only  failed,  they  say,  because  a  fault  in  the  insula- 
tion, which  existed  before  its  immersion,  was  allowed  to  escape  notice. 
They  contend  that  there  is  reason  to  believe  the  insulation  remains 
perfect  in  the  deep-water  portion,  and  that  experience  affords  grounds 
for  anticipating  the  recovery  of  the  injured  portions.  Mr.  Saward, 
the  Secretary  to  the  Atlantic  Company,  in  a  letter  just  received,  com- 
pares the  two  rival  routes,  showing  that  the  extreme  length  of  the 
existing  Atlantic  line  of  Telegraph  (from  London)  is  but  2650  miles, 
whilst  that  of  the  Danish  route  will,  he  says,  be  3773  miles.  To  work 
this  line  of  nearly  4000  miles  at  a  remunerative  speed  would,  he  adds, 
require  relays  at  each  broken  point — in  all  not  less  than  14  sets  of 
relays  to  be  worked  in  synchronous  connexion,  each  with  each.  These 
continuous  sections,  owing  in  a  great  degree  to  their  circuitous  course 
and  their  constant  change  of  position  in  reference  to  the  magnetism 
of  the  earth — the  first  links  being  south  to  north,  then  east  to  west, 
and  lastly,  north  to  south — would,  he  argues,  more  than  in  any  other 
quarter  of  the  earth,  and  in  a  greater  ratio  than  any  direct  line,  be 
subject  to  the  adverse  influences  of  earth  currents,  magnetic  storms, 
aurora  borealis,  the  chance  of  accidents,  and  other  disturbing  causes, 
always  more  incident  to  long  and  frequently-broken  circuits,  and  any 
one  of  which  would  destroy  for  days  the  synchronous  working  of  the 
relay  system,  and  reduce  the  operation  at  best  to  one  of  slow  and 
tedious  repetition  from  station  to  station.  ''  I  would  further  remark,'' 
he  says— ^and  he  is  quite  right  in  saying  so— -^Hhat  any  survey  of 
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the  Greenland  coast,  with  the  view  to  ascertain  its  capahilities  as  a 
cable  station,  woald  not  be  at  all  conclusive  or  satisfactory  if  it  does 
not  embrace,  at  the  very  least,  eight  or  nine  months'  resident  ezami* 
nation  of  the  coast,  both  on  its  eastern  and  western  sides ;  as  the 
practicability  of  that  route  for  telegraphic  purposes  must  depend,  not 
merely  upon  the  bare  possibility  of  laying  a  cable  there  during  one 
particular  month  in  a  Greenland  summer,  but  upon  the  probability  of 
its  remaining  intact  during  the  stormy  seasons,  and  the  facilities  for 
rapidly  repairing  it  when  broken." 


On  the  Wave-line  Theory,*  By  John  Scott  Russell,  Esq.,  F.  R.  S. 
Being  an  abstract  from  his  Paper  read  before  the  Institution  of 
Naval  Architects,  March  3,  1860. 

After  briefly  recapitulating  the  chief  portions  of  the  Paper  which 
he  read  at  the  Inaugural  Meeting,  two  days  before,  the  Author  said 
his  object  in  his  present  Paper  was  to  consider  the  nature  of  the  mo- 
tion imparted  to  water  when  disturbed  by  a  vessel  pushed  through  it 
hy  motive  power  of  any  kind.  It  was  in  the  investigation  of  this 
subject  that  he  had  seen  some  of  the  most  important  principles  that 
guide  us  as  to  the  general  proportions  of  ships,  as  well  as  their  shape, 
with  reference  especially  to  velocity. 

The  first  inquiries  to  be  made  were, — ^what  became  of  all  the  water 
which  a  ship  removed  out  of  her  way  ?  and  how  did  it  get  out  of  the 
way  ?  In  prosecuting  these  inquiries  the  Author  had  first  employed 
a  small  trough  or  canal,  a  foot  wide,  a  foot  deep,  and  of  considerable 
length,  and  began  with  a  very  simple  experiment.  Ue  supported  a 
small  heap  of  water  above  the  level  of  that  in  the  trough  by  means 
of  a  partition  at  one  end,  and  then  withdrew  the  partition  to  see  what 
the  water  would  do,  and  found  that  it  assumed  a  beautiful  wave-form 
of  its  own,  ran  along  the  whole  length  of  the  channel  to  the  end,  and 
left  the  surface  of  the  water  over  which  it  passed  as  still  as  it  was 
before.  Had  the  end  of  the  trough  been  just  level  with  the  surface 
of  the  still  water,  the  wave  would  have  jumped  over  and  left  the  whole 
of  the  water  in  the  canal  perfectly  undisturbed.  This  phenomenon  is 
now  known  as  the  ^'  solitary  wave  of  translation."  This  wave  would 
travel  to  an  almost  incredible  distance.  The  Author  had  followed  such 
a  wave  on  horseback,  and  by  other  means,  for  miles.  It  leaves  a  little 
of  itself,  however,  along  the  whole  surface  over  which  it  passes. 

The  next  fact  ascertained  was  that,  whenever  the  bow  of  a  ship  \s 
moved  through  the  water  a  wave  of  this  kind  is  produced,  and  this  is 
the  "traveling*'  or  "carrier  wave,"  which  gets  rid  of  all  the  water 
out  of  the  canal  which  the  vessel  has  to  excavate.  The  ship  feels  no 
niore  of  it,  for  it  spreads  itself  in  a  thin  film  all  along  the  surface  of 
the  water  ahead  of  the  vessel — not  behind  the  vessel,  nor  on  each  side 
Qf  it — with  a  far  greater  velocity  than  that  of  the  vessel  itself.  After 
having  made  experiments  on  a  small  scale,  the  Author  took  vessels  on 
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a  large  8ca1e,  had  them  dragged  by  horses,  and  in  other  ways,  through 
the  water,  and  by  positive  observations  and  measurement  found  that 
this  was  really  what  became  of  the  water  displaced  by  the  bow  of  a 
boat.  On  one  occasion  he  drew  so  large  a  number  of  boats  along  a 
canal  in  one  direction,  on  a  certain  day,  that  the  waves  carried  a  great 
part  of  the  water  from  one  end  of  the  canal  to  the  other,  and  in  the 
evening  the  water  in  the  canal  was  found  raised  18  inches  at  one  end, 
and  depressed  to  the  same  extent  at  the  other.  The  velocity  with  which 
the  traveling  wave  moved  was  found  to  depend  entirely  on  the  depth 
of  the  water. 

At    3  feet  deep  the  wave  travelii  6  milei  an  hoor. 
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In  addition  to  a  constant  velocity  this  wave  has  a  constant  shape,  a 
drawing  of  which  was  exhibited  by  the  Author.  And  a  most  extra- 
ordinary circumstance  was  that  its  form  corresponded  exactly  with 
the  form  of  bow  which  he  had  previously,  and  from  altogether  differ- 
ent considerations,  constructed  as  the  form  of  least  resistance.  More- 
over, he  found  that  what  he  had  endeavored  to  do  in  constructing  that 
form,  viz  :  move  the  particles  of  water  gradually  out  of  the  way  from 
one  position  of  rest  to  another,  the  traveling  wave  also  did ;  for  on 
closely  observing  the  water  in  the  experimental  trough  under  the  ac- 
tion of  such  a  wave,  he  observed  that  it  lifted  every  particle  of  water 
over  which  it  passed  out  of  one  place  forward  into  another  place,  and 
there  left  it  perfectly  at  rest.  In  the  traveling  wave,  therefore,  as  in 
ordinary  waves,  the  particles  of  water  composing  it  were  continual- 
ly being  replaced  by  others,  while  the  wave  itself  advanced  without 
apparent  change.  The  foregoing  facts  convinced  the  Author  that  the 
form  of  bow  which  he  had  adopted,  and  which  has  since  been  called 
the  ^'wave  form,"  was  analogous  and  conformable  to  the  nature  of 
water  and  of  wave  motion. 

Like  many  others,  the  Author  at  first  thought  that  the  stem  of  a 
vessel  ought  to  be  of  the  same  form  as  the  bow ;  but  thought  it  pro- 
per to  undertake  a  series  of  experiments  with  the  view  of  ascertain- 
ing what  happened  when  a  hole  in  the  water  had  to  be  filled  up.  Where 
did  the  water  that  filled  it  come  from  ?  And  how  did  it  come  ?  He 
first  found  that  the  hollow  made  in  the  water  had  no  tendency  to  tra- 
vel with  an  independent  velocity  of  its  own,  but  moved  just  as  fast, 
and  only  as  fast,  as  the  body  which  produced  it.  He  then  discovered 
that  the  currents  of  water  rushing  into  such  a  hollow,  from  different 
directions,  met  and  produced  a  wave,  which  he  called  the  '^  following 
wave,"  or  the  "  refilling  "  or  "  replacing  wave,"  and  which  always 
moved  with  the  velocity  of  the  ship,  and  had  nothing  to  do  with  the 
depth  of  the  water.     The  ^^  following  wave  "  also  repeated  itself  in 
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an  endless  series  astern  of  the  vessel.  The  Author  explained  that 
the  nature  of  this  wave  required  that  the  stern  of  the  ship  should  be 
formed  of  cjcloidal  curves,  and  showed  how  this  fact  was  applied  in 
actual  construction. 

The  Author  might  be  asked  (reverting  to  the  wave  at  the  bow) — 
what  became  of  the  water  at  the  bow  supposing  he  dragged  the  boat 
faster  than  the  water  could  spread  itself?  The  answer  was — With 
only  a  moderate  force  at  his  disposal  the  boat  could  not  be  made  to 
travel  faster ;  but  if  he  had  force  enough  to  compel  it  to  go  in  spite 
of  the  water,  the  water  would  rise  up  and  stand  on  both  sides  of  the 
boat  until  the  load  had  passed,  and  then  fall  down  into  the  hole  left 
behind  it.  In  a  shallow  canal  in  Scotland,  where  the  carrier  wave  tra- 
veled only  seven  miles  an  hour,  he  had  compelled  a  boat  to  go  ten 
miles,  and  he  found  that  the  water  not  only  rose  up,  but  lifted  the  boat 
with  it,  so  that  she  drew  less  water  than  before,  and  actually  went 
easier  at  ten  miles  an  hour  than  at  five.  Had  not  railways  come  into 
fashion  just  at  the  time,  the  country  would  have  been  covered  with 
little  troughs,  and  people  would  have  been  riding  on  the  tops  of  these 
waves  in  an  easier  and  cheaper  mode  than  by  any  other  means  then 
known. 

After  explaining  the  different  results  which  are  sometimes  obtained 
at  trials  in  the  Thames,  owing  to  the  velocities  of  the  traveling  wave 
varying  with  the  depths  of  the  water,  the  Author  described  the  best 
means  of  observing  the  wave  on  rivers  and  other  like  places,  and  then 
proceeded  to  the  application  of  some  of  the  principles  before  laid 
down  to  practice.  First,  he  said  it  was  a  delightful  circumstance  that 
the  wave  principle  did  not  meddle  at  all  with  the  form  of  a  ship's  mid- 
ship section,  but  left  the  conductor  entirely  free  to  adopt  any  form  of 
section  he  pleased.  Next,  it  did  not  tie  him  down  to  any  proportion 
of  d^th  to  breadth.  It  was,  therefore,  a  plastic  thing,  and  could  be 
applied  to  any  general  form  of  ship  whatever.  The  third  and  most 
important  proposition  was,  that  the  wave-line  prescribed  the  exact 
length  of  ship  for  every  speed  at  which  you  wished  a  ship  to  go,  and 
explains  why  a  long  ship  is  indispensable  to  speed.  To  go  six  miles 
an  hour,  your  vessel  must  be  at  least  80  feet  long ;  for  eight  miles  an 
hour,  50  feet  long ;  for  10  miles,  70  feet ;  for  12  miles,  100  feet ;  for 
15,  150 ;  for  18,  200 ;  for  20,  800 ;  for  25,  400 ;  and  for  80,  500. 
The  Author  had  himself  tried  to  obtain  higher  velocities  than  these 
with  shorter  vessels;  and  he  had  got  them,  but  at  such  a  fearful  waste 
of  power  that  it  was  insanity  and  folly  not  to  lengthen  the  vessels  for 
the  purpose.  The  wave-line  theory  also  told  you  that  the  length  of 
the  bow  should  be  to  that  of  the  run  as  8  to  2.  The  cause  of  this 
was  explained. 

The  lines  of  the  Great  Eastern,  the  Author  said,  were  neither  more 
nor  less  than  an  exact  copy  of  the  wave-lines.  The  length  of  the  bow 
was  880  feet ;  the  length  of  the  run  226  feet ;  and  having  got  this 
length  of  entrance  and  run,  and  feeling  that  more  capacity  was  wanted, 
it  was  of  no  use  lengthening  the  bow  or  the  run,  because  there  was 
abready  provision  for  greater  speed  than  the  15  miles  an  hour  which 
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the  power  to  be  put  into  her  could  be  expected  to  give ;  120  feet  of 
parallel  body  were  therefore  put  into  her  amidships.  The  great  ship 
might  be  of  less  fine-lines  and  still  go  with  the  same  velocity. 

There  was  a  very  valuable  conclusion  for  practical  ship-builders  to 
be  drawn,  independently  of  what  had  been  stated  about  the  lines.  It 
was  this :  that  proportionate  length  and  breadth  were  not  necessary 
at  all  for  a  fast  vessel.  It  was  not  necessary  for  a  fast  vessel  that 
she  should  be  a  narrow,  thin,  long  vessel  in  proportion  to  her  size. 
The  Author  had  taken  vessels  on  the  wave-line  principle  200  feet  long, 
and  had  made  them  of  every  variety  of  breadth,  and  as  long  as  they 
were  200  feet  long  and  had  the  lines  belonging  to  15  or  16  miles  an 
hour,  so  long  they  had  gone  at  that  velocity  with  a  given  power.  Fur- 
ther, the  resistance  which  a  vessel  experiences  from  the  sticking  of 
water  to  the  skin  was  a  most  formidable  element  of  her  whole  resist- 
ance ;  and  greater  velocity  in  proportion  to  power  would  be  got  out 
of  a  vessel  which  was  shorter  than  another,  and  also  broader  and 
deeper  than  another,  providing  length  enough  for  the  velocity  aimed 
at  were  got  at  starting. 

The  Author's  paper  next  contained  remarks  upon  the  effects  of  the 
wave-line  upoti  the  stability  of  ships — its  bearing  upon  the  load-water 
line — how  it  affected  the  form  of  the  deck — how  it  should  affect  the 
structure  of  the  vessel — how  vessels  should  be  built  upon  it  so  as  to 
have  a  maximum  of  capacity — how  the  various  proportions  of  length, 
breadth,  and  depth  affected  resistance — how  the  whole  form  could  be 
80  managed  as  to  properly  arrange  the  balance  of  the  ship — how  the 
wave-line  affected  the  navigable  qualities  of  a  ship — ^how  it  affected 
the  materials  of  which  the  ship  should  be  built — and  how  it  influenced 
the  properties  of  sailing  ships,  paddle-steamers,  and  scrow-steamers, 
respectively.  But  these  considerations  could  not  then  be  gone  into. 
They  would,  however,  appear  in  the  Institution's  forthcoming  Tran^- 
actions. 

It  was  the  duty  of  the  Author,  however,  to  say  a  word  or  two  on 
the  history  of  the  subject,  and  the  degree  of  novelty  or  non-novelty 
to  which  it  pretended.  And  he  begun  with  saying  that  he  did  not 
claim  to  be  the  inventor  of  hollow  bows.  They  had  existed  as  far 
back  as  he  could  trace  steam  navigation.  When  he  had  first  dis- 
covered what  he  believed  to  be  the  principles  of  nature  which  bore  on 
this  subject,  he  felt  that  the  form  of  vessel  which  accorded  with  them 
could  not  be  new,  and  he  set  about  examining  all  classes  of  vessels. 
He  found  proofs  immediately ;  so  many  that  he  felt  astonished  that 
the  books  and  treatises  on  naval  architecture  had  not  all  told  them  to 
do  nothing  but  make  hollow  bows  from  the  beginning.  He  showed 
that  it  must  have  been  impodsible  for  barbarous  men  to  have  made  a 
rough  boat  from  two  flat  planks  without  forming  such  a  bow.  But 
the  old  tonnage  laws  had  compelled  builders  to  make  ships  of  the 

freatest  possible  capacity  compatible  with  certain  measurements* 
[ence  the  bluff  bow  was  made  a  matter  of  necessity.  When,  during 
the  wars,  we  captured  Spanish  ships  or  privateers  with  fine  and  often 
hollow  lines  beloir — ^vessels  which  sailed  admirably  under  their  origi- 
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nal  trim,  in  which  they  were  down  by  the  stern,  we  invariably  found 
that  they  proved  but  dull  sailers  in  our  hands,  owing  undoubtedly  to 
the  fact  that  we  not  only  overloaded  them  with  weights,  but  trimmed 
them  nearer  to  an  even  keel,  and  so  brought  the  bluff  upper  part  of 
their  bows  down  into  the  water.  The  boats  of  the  London  watermen 
illustrated  the  same  principle.  The  Author  next  alluded  to  the  Ves- 
per^ built  from  Mr.  Ditohbarn's  design  by  Fletcher  and  Fearnall,  in 
vhich,  on  coming  to  London  in  1836  or  7,  he  found  a  confirmation  of 
the  views  which  he  had  embodied  in  the  Wave  in  1835.  He  also  re- 
ferred to  a  boat  built  by  the  late  Mr.  Assheton  Smith,  and  to  several 
other  vessels  built  successively  by  himself  and  others. 

The  Author  concluded  by  stating  that  the  rapid  advancement  of 
confidence  in  the  wave. principle  was  owing  very  much  to  the  British 
Association  for  the  Advancement  of  Science,  which  had  placed  at  his 
disposal  large  means  for  the  prosecution  of  scientific  researches  into 
this  subject,  and  had  every  year  enabled  him  to  publish  to  the  world 
the  progress  which  he  was  making  in  the  investigation. 


JState  of  Railways  in  Spain,* 

At  the  close  of  the  year  1859,  the  following  was  the  state  of  rail- 
ways in  Spain,  with  their  annual  receipts : — 


Kilometi'M  in 

Keceiptfl  18W. 

length. 

Reals  vellun. 

Madrid  to  Alicante,       •            .            • 

482 

44,228,893 

Madrid  to  Saragosaa, 

67 

2,126,720 

Cordova  and  Seville,     . 

131 

4.259,146 

Valencia  and  Almansa,       •            • 

138 

6,430,425 

Alar  and  Santander,     •            • 

91 

8,640.372 

Barcelona  to  Saragoaaa,      •            • 

37 

2,905,680 

Barcelona  to  Martorell, 

27 

2,083,765 

Barcelona  to  Arenys,           . 

36 

4.185,787 

Barcelona  to  Granollera,            .            • 

29} 

2,742.050 

Jerez  to  Trocadera, 

27i 

3,717,408 

Langrea  and  Gijon,       • 

39 

Tarragon, 

Totalri, 

14 

761,198 

1109 

81,981.444 

The  Langres  and  Gijon  line,  in 

1858,  received  1,882,071  reals  vel- 

Ion  (!/.«>  96  reals  vellon). 

On  the  Decay  and  JPreservaton  of  Building  Materials.^    By  Prof. 

Ansted. 

Prof.  Ansted  commenced  by  directing  attention  to  the  state  of  the 
stone  in  many  of  the  principal  buildings  in  England  and  on  the  Con- 
tinent, illustrating  the  extreme  irregularity  with  which  various  mate- 
rials, and  even  various  samples  of  the  same  material,  resist  the  action  of 
the  weather  and  fall  into  decay.   He  then  described  the  chief  building 


*rrom  Hm  LODdon  Bolldar,  No.  S9B. 


t  From  the  Load.  Atlien»iini,  May,  1860. 


94  Oivil  Engineering. 

materials,  explaining  in  each  case  the  cause  of  decay.     Gomroencing 
vrith  a  general  remark,  that  all  stones  are  rotten  and  weathered  at 
the  top  of  a  quarry  or  near  an  earthy  surface,  and  that  the  action 
of  the  weather  on  them  is  in  some  measure  thus   indicated,  he  first 
alluded  to  granite.     He  stated  its  properties  of  hardness  and  great 
durability  in  ordinary  cases ;  but  remarked  that  when  soda  replaced 
potash  in  the  felspar,  the  crystals  of  felspar  were  subject  to  the  actioa 
of  the  weather,  and  that,  from  some  cause  little  known,  the  silica  base 
also  occasionally  failed.    Still,  the  great  practical  objection  to  the  use 
of  granite  is  its  cost.    Passing  next  to  the  sandstones,  he  defined  them, 
mentioning  the  chief  varieties.     He  stated  that  the  nature  of  decay 
in  sandstones  was  generally  the  failure  of  the  cementing  medium,  which, 
is  sometimes  silicious,  but  more  frequently  calcareous,  or  clayey,  or 
even  oxide  of  iron.     He  pointed  out  as  the  causes  of  decay,  the  want 
of  sufficient  cohesion  in  the  cementing  medium — the  nature  of  the  ce- 
menting medium  itself,  and  the  effect  of  expansion  and  contraction  of 
water  absorbed  by  the  stone.     The  limestones  were  next  considered, 
and  the  principal  varieties  passed  briefly  under  review.     They  are  all 
freestones — some  are  crystalline,  others   semi-crystalline,  but  most 
of  them  are  earthy,  or  oolited  and  absorbent.     They  consist  of  par- 
ticles of  carbonate  of  lime,  whether  grains,  as  in  the  case  of  chalk,  or 
accumulated  lumps  like  oolite  or  roe-stone,  or  fragments  of  shell ;  and 
these  particles  are  cemented  together  by  carbonate  of  lime.   The  stones 
are  generally  laminated,'  though  the  bedding  is  often  extremely  ob- 
scure.    When  exposed  to  the  action  of  the  air  in  towns,  they  absorb 
moisture  and  acid  gases  very  readily,  and  the  result  is  a  gradual  de- 
struction of  the  surface,  and  often  a  rapid  removal  of  the  particles  be- 
neath the  surface,  especially  on  the  planes  of  bedding.    When  stones 
are  not  placed  in  a  building  as  they  were  in  the  quarry,  the  surface 
peels  off  in  natural  films,  and  is  more  rapidly  acted  on  than  it  need 
be ;  but  not  unfrequently,  even  when  well  placed,  the  surface  gets 
hardened  by  exposure  more  rapidly  than  the  substance  of  the  stone,  and 
a  scaling  still  takes  place.     The  more  exposed  parts,  those  subject 
to  drip  and  constant  damp,  and  the  more  delicately  sculptured  por- 
tions, are  among  the  first  to  decay ;  and,  owing  probably  to  difierenccs 
in  the  mode  or  rate  of  deposit  of  the  mud  of  which  the  limestone  was 
formed,  or  some  partial  change  that  has  since  taken  place,  there  is 
great  irregularity  in  the  rate  of  decay.     Magnesian  limestones,  or 
dolomites,  when  quite  crystalline,  behave  like  marble ;  but  when,  as 
is  usual,  only  half  crystalline,  they  are  very  apt  to  become  reduced  to 
powder  in  parts,  and  the  decay  thence  proceeds  with  extreme  rapidity. 
The  Professor  next  proceeded  to  consider  the  remedies  for  decay.    He 
alluded  to  paint  as  at  once  unsightly  and  not  permanently  beneficial, 
and  included  the  large  class  of  preservatives  that  have  been  suggested, 
in  which  any  animal  or  vegetable  oil  or  fatty  matter  was  contained,  as 
equally  valueless,  either  peeling  off  or  rotting  in  the  stone,  and  leaving 
it  soon  exposed  to  ordinary  decay.    The  mineral  bitumens,  he  stated, 
had  not  been  much  tried,  owing  to  their  dark,  unsightly  color.   Wha:t 
is  required  is  some  mineral  preparation.   He  then  alluded  to  the  water- 
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glass,  a  soluble  silicate  of  potash,  originally  described  by  Dr.  Fachs, 
and  applied  to  indurate  stone  by  M.  Kuhlmann.  He  explained  the 
principle  of  this  process  as  depending  on  slow  decomposition  by  ex- 
posure to  the  air,  and  stated,  that,  as  meanwhile  the  influences  of  the 
weather  continued  to  act,  the  method  could  not  be  adopted  with  ad- 
vantage in  the  open  air  in  a  damp  climate,  where  preservation  is  chiefly 
required.  The  only  plan  that,  as  far  as  he  was  aware,  met  the  re- 
quirements of  the  case,  he  stated  to  be  that  adopted  by  Mr.  Ransome, 
according  to  which  the  absorbent  surface,  whether  of  stone  or  terra- 
cotta, was  saturated  with  the  diluted  solution  of  soluble  silicate  of  soda, 
and  then  treated  with  a  solution  of  chloride  of  calcium.  By  the  mu- 
tual action  of  these  solutions,  a  double  decomposition  is  induced,  the 
silicic  acid  parting  with  its  soda  to  the  chlorine,  producing  chloride 
of  sodium,  or  common  salt,  and  combining  with  the  lime  to  form 
silicate  of  lime.  The  salt  being  washed  away,  only  the  silicate  of 
lime  remains.  The  silicate  of  lime  thus  thrown  down  he  next  explained 
to  be  a  salt,  which  was  not  only  itself  non-absorbent  and  singularly 
powerful  in  resisting  the  action  of  ordinary  atmospheric  influences,  but 
as  having  the  property  of  adhering  rapidly  to  the  surface  of  the  mi- 
nute particles  of  which  stone  was  formed.  He  illustrated  this  by  the 
case  of  mortar  and  concrete,  which  owe  their  adhesive  properties  to 
this  habit  of  silicate  of  lime,  which  is  the  mineral  formed  by  the  mu- 
tual action  of  the  cement  on  the  substances  in  contact  with  it.  The 
stone  having  its  particles  thus  coated  with  silicate  of  lime,  and  all  the 
absorbent  surface  being  thus  protected,  the  result  is  an  immediate  and 
great  hardening  of  the  stone,  so  far  within  its  substance  as  the  solu- 
tions have  been  absorbed,  and  a  complete  immunity  to  that  extent  from 
the  action  of  atmospheric  influences.  The  stone  does  not  necessarily 
become  non-absorbent,  though  it  can  be  made  so ;  but  it  absorbs 
much  less  rapidly  than  before,  and  appears  to  resist  decay  much  in  the 
way  that  some  of  the  best  natural  sandstones,  such  as  Craighill,  are 
known  to  do. 


Do  Railway  RaiU  ever  wear  out  f* 

At  the  late  meeting  of  the  West  Flanders  railway,  Mr.  Herapath 
baving  mentioned  on  the  experience  of  one  of  our  ablest  practical  rail- 
way men,  that  the  rails,  unless  at  the  stations  and  places  where  there 
is  skidding,  do  not  sensibly  wear  out,  was  afterwards  spoken  to  upon 
the  subject  by  a  gentleman,  and  a  railway  chairman,  who  seemed  to 
misunderstand  what  Mr.  Herapath  said,  and  adduced  the  splitting  and 
exfoliation  of  some  of  the  rails  in  disproof  of  what  they  called  a  theory. 
Lest  others  should  run  away  with  the  same  mistaken  notions  and  mis- 
apprehensions, we  think  it  necessary  to  say  that  the  non-wearing  out 
applies  to  rails  made  with  good  iron,  not  inferior  iron  tinned  over,  as 
it  were,  with  good,  of  which  far  too  many  rails  are  made,  and  to  rails 
on  the  middle  of  a  line  over  which  the  trains  run  in  the  ordinary  way. 
Experiments  have  been  made,  by  taking  up  and  carefully  weighing 
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rails  in  this  position  after  12  months  wear,  or  more,  which  were  foimd 
not  sensibly  to  have  lost  any  weight  during  that  time,  thereby  proving 
that  there  could  have  been  no  sensible  wear.  Besides,  we  have  been 
assured  that  after  being  down  for  many  years,  they  showed  no  signs 
of  material  wear,  which  justified  the  statement  which  Mr.  Herapath 
made,  on  the  authority  given  him.  It  is  true  that  near  stations  and 
places  of  shunting  where  there  is  much  sliding  and  slipping  by  the  ap« 
plication  of  the  brakes,  or  otherwise,  there  is  very  sensible  wear.  But 
this  is  caused  by  slipping  friction,  not  rolling,  which  is  incomparably 
less  than  the  former,  though  it  seems  we  have  ex-railway  chairmen 
quite  innocent  of  the  knowledge  of  that  simple  fact. 
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New  Secondary  Pilehf  great  power.*    By  M.  G.  Plants. 

Jacobi  proposed  recently  the  use  of  secondary  electric  currents  for 
telegraphic  purposes,  and  Plant^  had  suggested  the  substitation  of 
electrodes  of  lead  for  those  of  platinum  in  these  batteries.  A  more 
extended  study  has  convinced  him  of  their  use.  He  states  that  a  bat- 
tery with  electrodes  of  lead  has  2^  times  the  electromotive  force  of 
one  with  electrodes  of  platinized  platinum,  and  six  times  as  great  as 
that  of  one  with  ordinary  platinum.  Tliis  ereat  power  arises  from 
the  powerful  affinity  which  peroxide  of  lead  nas  for  hydrogen,  a  fact 
first  noticed  by  De  la  Rive.  The  secondary  battery  which  he  recom- 
mends has  the  following  construction.  It  consists  of  nine  elements, 
presenting  a  total  surface  of  ten  square  metres.  Each  eleaient  is 
formed  of  two  large  lead  plates,  rolled  into  a  spiral  and  separated  by 
coarse  cloth,  and  immersed  in  water  acidulated  with  one-tenth  sul- 
phuric acid.  The  kind  of  current  used  to  excite  this  battery  depends 
on  the  manner  in  which  the  secondary  couples  are  arranged.  If  they 
are  arranged  so  as  to  give  three  elements  of  triple  surface,  five  small 
Bunsen's  cells,  the  zincs  of  which  are  immersed  to  a  depth  of  seven 
centimetres,  are  sufficient  to  give,  after  a  few  minutes  action,  a  spark 
of  extraordinary  intensity  when  the  current  is  closed.  The  appara- 
tus plays,  in  fact,  just  the  part  of  a  condenser ;  for  by  its  means  the 
work  performed  by  the  battery,  after  the  lapse  of  a  certain  time,  may 
be  collected  in  an  instant.  An  idea  of  the  intensity  of  the  charge 
will  be  obtained  by  remembering  that  to  produce  a  similar  effect  it 
would  be  necessary  to  arrange  800  Bunsen's  elements  of  the  ordinary 
size  (13  centimetres  in  height),  so  as  to  form  four  or  five  elements  of 
Sj^  square  metres  of  surface,  or  three  elements  of  still  greater  surface* 
If  the  secondary  battery  be  arranged  for  intensity,  the  principal  bat- 
tery should  be  formed  of  a  number  of  elements  sufficient  to  overcome 
the  inverse  electro-motive  force  developed.  For  nine  secondary  ele- 
ments about  fifteen  Bunsen*s  cells  should  be  taken,  which  might,  how- 
ever, be  very  small. 

From  the  malleability  of  the  metal  of  which  it  is  formed,  this  battery 
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18  readily  constructed ;  by  taking  the  plates  of  lead  sufficiently  thin, 
a  large  surface  may  be  placed  in  a  small  space.  The  nine  elements 
used  by  Plante  are  placed  in  a*  box  86  centimetres  square,  filled  with 
liquid  once  for  all,  and  placed  in  closed  jars ;  they  may  aJso  be  kept 
charged  in  a  physical  cabinet,  and  ready  to  be  used  whenever  it  is  de* 
sired  to  procure,  by  means  of  a  weak  battery,  powerful  discharges  of 
dynamic  electricity. — Comptes  JienduSj  March  26tA,  I860. 


Description  of  a  Patent  Blast  Gas  Furnace.*  Bj  J.  J.  GniFFnr, 

F.C.S. 

The  patent  blast  gas  furnace  consists  of  two  partd,  namely,  of  a  par- 
ticular form  of  gas  burner,  which  is  supplied  with  gas  at  the  usual  pres- 
sure, and  with  a  blast  of  common  air,  supplied  by  bellows  or  a  blowing 
machine,  at  about  ten  times  the  pressure  at  which  the  sas  is  supplied. 

Secondly,  of  a  furnace  which  is  built  up  in  a  particular  manner, 
round  the  flame  that  is  produced  by  the  gas-burner,  and  the  crucible 
that  is  exposed  to  ignition.  The  object  of  the  particular  construction 
of  this  furnace  is  to  accumulate  and  concentrate  in  a  focus  the  heat  pro- 
duced by  the  gas  flame,  and  to  make  it  expend  its  entire  power  upon 
any  object  placed  in  that  focus. 

This  apparatus  can  be  made  of  various  sizes,  according  to  the  amount 
of  work  which  is  required  from  it.  We  describe  below  a  few  varieties 
of  the  furnace,  and  the  results  of  some  experiments  made  with  them, 
which  will  show  the  reader  what  kind  of  work  it  is  able  to  execute. 

The  Gas-burner. — The  gas-burner  is  a  cylindrical  iron  reservoir, 
containing  two  chambers,  which  are  not  Fig.  1. 

in  communication  with  one  another.  Into 
the  upper  chamber,  gas  is  allowed  to  pass ; 
and  into  the  lower  chamber,  air  is  forced 
by  means  of  tubes.  The  upper  part  of 
the  burner  is  an  inch  thick  m  the  metal. 
Through  this  solid  roof,  holes  are  bored 
for  the  escape  of  the  gas.  The  experi- 
ments described  hereafter  were  made  with 
a  burner  that  contained  sixteen  holes ; 
but  burners  with  six  holes,  and  with  twen- 
ty-six holes,  have  been  made  for  other  purposes.  The  number  of  holes 
Spends,  of  course,  upon  the  heating  power  required  from  the  burners. 
The  air  passes  from  the  lower  chamber,  through  a  series  of  metal  tubes, 
placed  in  the  centre  of  the  gas-holes,  and  continued  to  the  surface 
of  the  burner,  so  that  the  gas  and  air  do  not  mix  until  both  have  left 
the  gas-burner,  and  then  a  current  of  air  is  blown  through  the  middle 
of  each  jet  of  gas.  The  bottom  of  the  gas-burner  is  made  to  unscrew, 
and  the  division  between  the  two  chambers,  which  carries  the  air -tubes,' 
is  easily  removable,  for  the  purpose  of  being  cU^gQed.     The  gas  and. 
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air  pipes  are  both  half  an  inch  in  the  bore,  and  are  ten  inches  long; 
the  gas  has  usually  had  a  pressure  of  half  an  inch  of  water,  and  the 
blast  of  air  about  ten  times  that  pressure.  The  quantity  of  gas  used 
in  an  hour  was  about  100  cubic  feet.  The  stop*cock  which  supplied 
it  had  a  bore  of  half  an  inch. 

When  the  gas  is  lighted  and  the  blast  of  air  is  put  on,  the  flame 
produced  by  the  gas-burner  is  quite  blue  and  free  from  smoke.  It  is 
two  inches  in  diameter,  and  three  inches  high,  and  the  point  of  greatest 
heat  is  about  two  inches  above  the  flat  face  of  the  gas-burner.  Above 
this  steady  blue  flame  there  rises  a  flickering  ragged  flame  sereral 
inches  in  height,  varying  with  the  pressure  of  the  gas.  In  the  bine  flame 
thin  platinum  wires  fuse  readily. 

When  the  gas  is  burning  in  this  manner,  and  the  apparatus  is  at« 
tached  to  flexible  tubes,  the  burner  may  be  inverted  or  held  sideways, 
without  disturbing  the  force  or  regularity  of  the  flame,  so  that  the 
flame  may  be  directed  into  a  furnace  at  the  bottom,  the  top,  or  the  side, 
as  circumstances  may  require. 

The  following  articles  are  used  in  building  up  a  gas  furnace  for 
difierent  experiments.  They  vary  in  size  according  to  the  volame  of 
the  crucible,  or  the  weight  of  the  metal  which  is  to  be  heated. 

1.  A  circular  plate  of  fire-clay,  two  inches  thick,  with  a  hole  in  the 
centre,  which  exactly  fits  the  upper  part  of  the  gas-burner,  which  is 
made  to  enter  into  the  hole  three-quarters  of  an  inch.  In  external 
diameter,  this  clay  plate  agrees  with  each  size  of  furnace. 

2.  A  Cylinder  of  fire-clay,  of  which  two  pieces  are  required  to  con- 
stitute the  body  of  each  furnace.  In  the  middle  of  each  cylinder,  a 
trial  hole  is  made,  one  inch  in  diameter,  to  which  a  fire-clay  stopper  is 
adapted. 

8.  A  fire-clay  cylinder,  closed  at  one  end  and  pierced  near  the  open 
end  with  six  holes,  of  half  an  inch  in  diameter.  The  thickness  of  the 
clay  is  immaterial. 

This  cylinder  is  three  inches  high  and  three  inches  in  diameter. 

4.  A  circular  plate  of  fire-clay,  two  and  a  half  inches  or  three  inches 
in  diameter,  and  one  inch  thicK.  Similar  pieces  half  an  inch  thick 
are  useful. 

5.  A  cylinder  of  plumbago,  to  be  used  as  a  crucible  support.  It  is 
three  inches  inside  diameter  and  one  inch  in  height.  It  is  pierced  with 
twelve  holes  of  three-eighths  of  an  inch  bore. 

6.  A  similar  cylinder  of  plumbago,  two  inches  high,  pierced  with 
twenty-four  holes  of  three-eighths  of  an  inch  bore. 

7.  A  thin  plate  of  plumbago,  three  inches  in  diameter,  namely,  of 
the  same  diameter  as  the  above  three  cylinders.  It  has  a  small  hole 
in  the  middle,  and  beins  of  soft  material,  the  hole  can  be  easily  cut  or 
filed  to  suit  crucibles  of  any  desired  size. 

To  suit  the  larger  kinds  of  crucibles  and  furnaces,  cylinders  are 
made  resembling  the  above  in  form,  but  of  greater  diameter. 

As  in  all  cases  the  heating  power  of  the  gas  furnace  spreads  laterally 
and  does  not  rise  vertically,  the  most  advisable  form  of  the  crucibles 
required  for  use  in  it  is  %hort  and  broad^  not  tall  and  narrow^  and  the 
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supporting  cylinders  roost  be  sliaped  accordingly.  No  fire-bars  or 
grates  can  be. used  to  eapport  crucibles  in  this  gas  furnace,  because  no 
tnaterisl  formed  into  narrow  bars  can  sufficiently  withstand  its  powers- 
of  fusion  and  combustion. 

8.  A  pluDibsgo  cylinder,  or  crucible-jacket,  two  and  a  half  inches 
high,  two  and  a  naif  inches  in  diameter,  and  a  quarter  of  an  inch  thick 
in  the  walls.  It  has  six  holes  of  three-eighths  of  an  inch  diameter 
Dear  one  end. 

9.  A  circular  cover  or  dome,  flanched  at  the  bottom,  and  hsTing  a 
knob  or  handle  at  tbe  top.  It  is  pierced  with  twenty-four  boles  of  a 
quarter  of  an  inch  in  diameter,  arranged  in  two  rows  near  the  bottom. 
This  dome,  when  of  small  size,  is  made  of  plumbago.  Wben  of  large 
sixe,  of  fire-clay. 

10.  Plumbago  crucibles  made  with  a  solid  orerhanging  rim,  the  use 
of  which  is  to  suspend  tbe  crucibles  orer  the  gas-burner,  by  means  of 
tbe  cylinders  Nos.  5  and  6.  Wben  tbe  crucibles  are  too  small  to  fit 
the  cylinders,  the  flat  plate  (No.  7)  is  filed  to  fit  the  crucible,  and  is 
then  placed  on  tbe  cylinder,  to  whose  diameter  it  is  adapted. 

Besides  these  pieces  of  fire-clay  and  plumbago,  it  is  necessary  to  be 
provided  with  a  strong  iron  tripod  to  sustain  tbe  furnace ;  an  iron 
pan  in  which  to  place  the  furnace ;  andaqoantityof  gravel,  or  rounded 
flints,  not  less  than  half  an  inch,  nor  more  than  one  inch  in  diameter. 
These  pebbles  form  an  essential  part  of  this  gas  furnace. 


Fig.  2. 


Gat  Furnace,  heated  at  the  top,  exhibited 
in  section  by  Fig.  2. — a  is  the  gas-burner 
(Fig.  1) ;  fi  is  the  support  for  it  when  used 
below  the  furnace ;  c  is  the  iron  tripod  sup- 
port for  the  furnace ;  dd&re  two  perforated 
clay  plates  (No.  1)  adapted  to  tbe  gae-bur- 
ner  a;  ee  are  two  clay  cylinders  like  No.  2. 
These  pieces,  a  to  e,  are  similar  in  all  the 
furnaces  and  will  not  require  description  in 
each  example. 

The  interior  of  the  furnace,  as  represented 
by  Fig.  2,  is  built  up  as  follows: — The  clay 
plate  d,  is  put  npon  the  tripod  c.  Over  the 
central  bole  in  d,  the  clay  cylinder  (No.  8) 
is  placed,  and  npon  that  cylinder  two  or 
three  of  the  clay  plates  (No.  4).  Upon 
these  a  porcelain  or  platinum  crucible  is 
placed.  If  it  is  of  platinum,  a  piece  of  pla- 
tinum foil  may  be  put  between  tbe  crucible 
and  the  uppermost  clay  plate  to  protect  the 
crucible  from  contact  wiUi  particles  of  iron, 
or  against  fusion  with  the  clay.  The  cru- 
cible is  to  be  covered  by  the  plumbago  jacket. 
No.  8.  The  space  between  this  pile  in  tbe 
centre  of  the  furnace  and  the  two  cylinders  ee, 
vbicb  form  the  walls  of  the  fumace,  ia  to  be  filled  with  fliot  itOQeB,  or 
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gravel,  washed  clean  and  dried.  The  stones  nrhich  answer  best  are 
rounded,  water- worn  pebbles  of  half  an  inch  to  one  inch  diameter.  These 
'may  be  piled  up  to  the  top  edge  of  the  jacket  (No.  8).  The  number  of 
clay  plates  (No.  4)  must  be  such  as  to  bring  the  top  of  the  crucible  to 
the  distance  of  two  inches,  or  two  and  a  half  inches  at  the  utmost,  from 
the  flat  face  of  the  gas-burner  a.  In  some  cases,  merely  one  of  the  fur- 
nace cylinders  e  is  necessary,  in  which  case  the  crucible  and  its  jacket 
is  placed  directly  upon  the  cylinder  (No.  3),  and  when  only  a  moderate 
heat  is  required,  even  the  packing  with  pebbles  may  be  dispensed  with. 
Another  means  of  diminishing  the  heat  is  that  of  increasing  the  dis- 
tance between  the  gas-burner  and  the  crucible. 

The  apparatus  being  thus  arranged,  the  gas  is  to  be  turned  on,  and 
to  be  lighted,  the  blowing  machine  is  to  be  put  into  action,  and  the 
nozzle  of  the  gas-burner  is  to  be  depressed  into  the  central  hole  of  the 
clay  plate  d.  The  whole  force  of  the  blue  flame  then  strikes  the  cru- 
cible ;  part  of  it  forces  its  way  through  the  holes  in  the  jacket  (No.  8), 
and  part  of  it  rises  and  passes  over  the  upper  edge  of  the  jacket ;  after 
which  it  forces  its  way  downwards  between  the  pebbles.  The  carbonic 
acid  gas  and  the  vapor  of  water  which  result  from  the  combustion  of 
the  gas,  together  with  the  nitrogen  of  the  air,  and  any  uncombined 
oxygen,  accompany  it.  No  space  being  left  open  for  the  escape  of 
these  gases  at  the  upper  end  of  the  furnace,  they  go  downwards  through 
the  interstices  among  the  pebbles,  and  passing  through  the  holes  in 
the  cylinder  (No.  8),  and  through  thfi  central  hole  in  the  lower  plate 
df  they  escape  finally  into  the  air.  In  this  progress  the  hot  gases  give 
up  nearly  all  their  heat  to  the  flint  stones.  Water  and  gases  escape 
below  at  a  very  moderate  temperature,  water  even  runs  down  in  the 
liquid  state,  while  the  stones  rapidly  acquire  a  white  heat,  and  if  the 
blast  and  the  supply  of  gas  is  continued,  they  retain  that  white  heat 
for  any  desired  length  of  time — for  hours. 

At  the  end  of  ten  minutes  after  lighting  the  gas,  the  crucible,  placed 
in  the  desired  circumstances,  and  exposed  to  the  full  action  of  the  heat 
of  the  gas,  and  surrounded  by  substances  which  are  bad  conductors  of 
heat,  is  raised,  with  the  jacket  and  pebbles  around  it,  to  a  white  heat. 
The  consequence  is,  that  the  full  power  of  the  gas-jet  is  then  exerted 
upon  the  crucible  and  its  contents,  and  those  effects  are  produced  which 
will  be  described  presently. 

If  it  is  desired  to  inspect  the  substances  subjected  to  the  action  of 
heat  in  this  furnace,  the  gas-burner  is  lifted  out,  and  the  crucible  is 
examined  through  the  hole  in  the  clay  plate.  To  make  it  possible  to 
inspect  substances  at  a  white  heat,  the  view  is  taken  through  a  piece 
of  dark  cobalt  blue  glass.  If  the  substances  submitted  to  heat  suffer 
no  harm  from  the  action  of  oxygen,  it  is  better  to  dispense  with  a  cru- 
cible cover,  and  to  direct  the  jet  of  flame  directly  down  upon  the  sab- 
stance  to  be  heated.  The  action  is  then  more  rapid.  When  the  burner 
is  taken  out,  the  substance  in  the  crucible  can  be  stirred,  if  it  is  con- 
sidered necessary. 

The  following  experiment  will  give  an  idea  of  the  power  of  a  furnace 
of  this  description.    A  common  clay  crucible,  three  inches  high  and 
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tbree  inches  diameter  at  the  mouth,  was  filled  with  ahont  24  ounces  of 
cast  iron.  It  was  mounted  as  in  Fig.  2,  in  a  furnace  of  four  inches 
internal  diameter,  and  eight  inche.s  deep.  The  pebbles  were  filled  in 
to  the  edge  of  the  crucible.  No  crucible  cover  and  no  jacket  were 
used.  The  flame  was  thrown  directly  upon  the  iron.  In  a  short  time 
the  iron  melted,  the  oxygen  then  converted  some  of  the  cast  iron  into 
magnetic  oxide  of  iron,  which  formed  a  thin,  infusible  mass  on  the 
surface  of  the  cast  iron.  At  twenty  minutes  from  the  lighting  of  the 
gas,  the  furnace  was  dismounted.  The  crucible  was  taken  out.  A 
hole  was  broken  by  an  iron  rod  in  the  infusible  surface  of  oxidized 
iron,  and  the  fused  cast  iron  below  it  was  decanted  into  a  mould,  and 
made  a  clear  casting  weighing  twenty  ounces. 

In  the  same  small  furnace  32  ounces  of  copper  can  be  fused  in  15 
minutes.  When  the  furnace  is  hot,  that  quantity  of  copper  or  cast 
iron  can  be  fused  in  10  minutes. 

In  a  furnace  of  the  same  dimensions,  but  with  a  gas-burner  having 
only  six,  instead  of  sixteen  jets,  16  ounces  of  copper  or  of  cast  iron 
can  be  completely  fused  in  ten  minutes  if  the  furnace  is  cold,  and  in 
seven  minutes  if  the  furnace  is  hot. 

These  experiments  show  that  within  twenty  minutes  a  heat  is  pro- 
ducible in  this  little  furnace  which  is  more  than  sufficient  for  the  de- 
composition of  silicates  by  fusion  with  the  carbonates  of  potash,  soda, 
or  barytes. 

(To  be  Continaed.) 
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The  two  tubes  which  carry  the  carbons  are  placed  vertically,  the  one 
over  the  other ;  and  communicate,  the  upper  with  the  positive  pole  of 
the  battery,  the  lower,  by  means  of  a  train  of  wheels  and  the  oscillat- 
ing apparatus,  with  the  negative  pole.  When  the  positive  carbon  de- 
scends by  its  own  weight,  it  lifts  the  negative  carbon  through  one-half 
of  the  distance,  so  that,  as  the  negative  carbon  wastes  only  one-half 
as  fast  as  the  positive,  the  light  is  kept  in  the  same  place.  The  oscil- 
lating apparatus  is  a  jointed  rectangle,  two  of  whose  sides  are  vertical, 
the  others  horizontal ;  one  of  the  vertical  sides  is  fixed,  and  the  other 
is  movable  and  very  delicately  suspended  so  that  it  may  either  descend' 
by  its  own  weight  of  rise  by  the  power  of  a  spring  which  presses  it 
upward.  The  apparatus  carries  at  its  lower  part  a  soft  iron  armature 
corresponding  with  an  electro-magnet  operated  on  by  the  current  of 
the  battery. 

When  the  current  is  not  passing,  the  carbons  are  in  contact ;  but  as 
soon  as  the  current  is  closed,  the  magnet  becomes  active,  the  armature 
is  drawn  down,  the  oscillator  sinks  carrying  with  it  the  negative  car- 
bon, which  thus  separates  from  the  positive  carbon  which  remains  ia 
its  place,  then  the  light  appears  between  the  points.  As  the  carbons 
are  consumed,  their  distance  apart  increases,  the  current  is  enfeebled, 
the  magnet  is  weaker,  the  armature  less  attracted,  and  the  oscillator 
rises ;  in  rising,  it  disengages  the  train  and  the  carbons  approach  each 
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other.  As  the  apparatus  is  very  sensitive,  these  are  rather  tenflencies 
to  movement  or  change,  than  actual  changes.  If  an  accident  should 
happen,  if  one  or  both  of  the  carbons  should  break,  the  current  is  sud- 
denly interrupted,  the  magnet  ceases  to  act,  the  oscillator  rises,  and 
allows  the  train  to  start  and  replace  the  carbons  in  their  proper  posi- 
tions. The  play  of  this  apparatus  is  so  steady  and  easy  that  it  will 
work  with  the  alternating  currents  from  the  electro-magnetic  machine. 
The  lamp  is  lighted  or  extinguished  the  moment  the  current  is  estab- 
lished or  interrupted.  The  lamp,  therefore,  becomes  very  suitable  for 
telegraphic  signals  or  for  light-houses,  in  which,  by  these  means,  the 
flashes  may  be  obtained  without  any  mechanism  for  rotation. — Academy 
of  Sciences  of  Paris, — Cosmos. 


Mode  of  Etching  on  Glass. 

A  painter  at  Bourg-en-Bresse  in  France,  reports  to  the  Cosmos  the 
following  singular  and  valuable  experiment;  He  traced  upon  a  piece 
of  glass  a  design  in  white-lead  mixed  with  linseed-oil,  and  when  it  had 
dried,  he  laid  it  for  a  few  minutes  over  a  vessel  in  which  hydro-fluoric 
was  generating.  When  the  glass  was  removed,  it  was  found  that  the 
parts  of  the  glass,  covered  by  the  white  paint  were  etched,  while  those 
uncovered  had  not  been  attacked.  Should  this  observation  be  con- 
firmed, it  would  seem  to  open  a  new  field  to  glass-etchers. 


Loss  of  Light  by  Glass  Shades.*    By  WauAX  E1210. 

Sib  : — Having  recently  tried  some  experiments,  for  the  pnrpo»e  of 
ascertaining  the  amount  of  light  lost  by  the  use  of  various  descrip- 
tions of  glass  shades,  I  thought  that  the  results  obtained  might  not 
prove  uninteresting  to  some  of  your  readers,  more  especially  as  it  is 
a  subject  of  practical  importance,  and  does  not  seeni  to  have  attracted 
the  notice  which  it  deserves. 

The  following  table  exhibits  the  aniouiit  of  light  lost  by  the  use  of 
the  Various  shades  therein  enumerated : — 

Deicription  of  shade.  Lew  of  Ugbt 

Clear  gUw,  •  •  •  •  10-57  per  cent. 

Ground  glass  Centtre  lurface  ground),  .  •  29*48       ■* 

Smooth  opaU  ....  52*63       •* 

Ground  epal,         .  •  .  •  65  S5       *< 

Ground  opal,  ornamented  with  painted  figures,  the  figures  intenrcning 

between  the  burner  and  the  photometer  screen,  •  78*93       ** 

As  the  large  amount  of  light  lost  by  the  use  of  a  clear  glass  shade 
excited  some  surprise,  a  sheet  of  common  window,  glass  was  placed 
between  the  burner  and  the  photometer  screen,  when  it  was  found 
that  9*84  per  cent,  of  the  light  was  intercepted,  thus .  confirming  the 
yesult  obtained  by  the  employment  of  a  shade  of  clear  glass. 

I  may  state  that  the  shades  were  selected  from  a  large  niunber,  and 
great  pains  were  taken  to  obtain  an  average  specimen  of  each  kind. 

UT«ipool,li^SI|lWOi 

•n«B  Um  LoDd.  Jovr.  of  Ots  lighting  to,  Ko.  192. 
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A  Course  of  Lectures^  consisting  of  Ulusirations  of  the  Various  Forces 
of  Matter^  ue.  of  such  as  are  called  the  Physical  or  Inorganic  Forces,* 
Bj  M.  Faraday,  D.  C.  L.,  F.  R.  S., 

Lecture  IL  (Jan.  3,  1860.) — Gravitation, — Cohesion. 

Do  me  the  faror  to  pay  me  as  much  attention  as  jon  did  at  our  last 
meeting,  and  I  shall  not  repent  of  that  which  I  have  proposed  to  under* 
take.  It  will  be  impossible  for  us  to  consider  the  Laws  of  Nature, 
and  what  they  effect,  unless  we  now  and  then  give  our  sole  attention, 
80  as  to  obtain  a  clear  idea  upon  the  subject.  Give  me  now  that  atten- 
tion, and  then  I  trust  we  shall  not  part  without  your  knowing  some- 
thing about  those  Laws,  and  the  manner  in  which  they  act.  You 
recollect,  upon  the  last  occasion,  I  explained  that  all  bodies  attracted 
each  other,  and  that  this  power  we  called  gravitation,  I  told  you 
that  when  we  brought  these  two  bodies  [two  equal  sized  ivory  balls 
Bospended  by  threadsj  near  together  they  attracted  each  other,  and 
that  we  might  suppose  that  the  whole  power  of  this  attraction  was  ex- 
erted between  their  respective  centres  of  gravity ;  and,  furthermore, 
you  learned  from  me  that  if,  instead  of  a  small  ball,  I  took  a  larger 
one,  like  that  [changing  one  of  the  balls  for  a  much  larger  one],  there 
was  much  more  of  this  attraction  exerted  ;  or,  if  I  made  this  ball  larger 
and  larger,  until,  if  it  were  possible,  it  became  as  large  as  the  Earth 
itself— or  I  might  take  the  Earth  itself  as  the  large  ball — that  then 
the  attraction  would  become  so  powerful  as  to  cause  them  to  rush  togeth- 
er in  this  manner  [dropping  the  ivory  ball].  You  sit  there  upright,  and 
I  stand  upright  Aere,  because  we  keep  our  centres  of  gravity  properly 
balanced  with  respect  to  the  earth ;  and  I  need  not  tell  you  that  on 
the  other  side  of  this  world  the  people  are  standing  and  moving  about 
with  their  feet  towards  our  feet,  in  a  reversed  position  as  compared 
with  us,  and  ail  by  means  of  this  power  of  gravitation  to  the  centre  of 
the  earth. 

I  must  not,  however,  leave  the  subject  of  gravitation  without  telling 
you  something  about  its  laws  and  regularity ;  and  first,  as  regards  its 
power  with  respect  to  the  distance  the  bodies  are  apart.  If  I  take 
one  of  these  balls  and  place  it  within  an  inch  of  the  other,  they  attract 
each  other  with  a  certain  power.  If  I  hold  it  at  a  greater  distance  ofi^ 
they  attraet  with  less  power,  and  if  I  hold  it  at  a  greater  distance  still, 
their  attraction  is  still  less.  Now  this  fact  is  of  the  greatest  consequence ; 
for,  knowing  this  law,  philosophers  have  discovered  most  wonderful 
things.  You  know  that  there  is  a  planet,  Uranus,  revolving  round  the 
sun  with  QS,  but  eighteen  liundred  millions  of  miles  off;  and  because 
there  is  another  planet  as  far  off  as  three  thousand  millions  of  miles, 
this  law  of  attraction,  or  gravitation,  still  holds  good,  and  philosophers 
actually  dbcovered  this  latter  planet,  Neptune,  by  reason  of  the  effects 
of  its  attraction  at  this  overwhelming  distance.  Now  I  want  you  clearly 
to  understand  what  this  law  is.  They  say  (and  they  are  right)  that  two 
bodies  attract  each  other  intersely  as  the  square  of  the  dUtaneej^ 
a  sad  jtunbleof  words  nntil  you  understand  them ;  bat  1  think  we  shall 
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Boon  comprehend  vrhat  this  law  is,  and  what  is  the  meaning  of  the  "in- 
verse square  of  the  distance.** 

I  have  here  (Fisr.  1)  a  lamp  A,  shining  most  intensely  upon  this  disc 
BCD,  and  this  light  acts  as  a  sun  by  which  I  can  get  a  shadow  from 

Fig.  1. 


this  little  screen  bf  (merely  a  square  piece  of  card),  which,  as  you 
know,  when  I  place  it  close  to  the  large  screen,  just  shadows  as  much 
of  it  as  is  exactly  equal  to  its  own  size ;  but  now  let  me  take  this 
card  E,  which  is  equal  to  the  other  one  in  size,  and  place  it  midway 
between  the  lamp  and  the  screen  ;  now  look  at  the  size  of  the  shadow 
BD,  it  is  four  tiroes  the  original  size.  Here,  then,  comes  the  "inverse 
square  of  the  distance."  This  distance  AE,  is  one,  and  that  distance 
AB,  is  twoy  but  that  size  E,  being  <me^  this  size  BD  of  shadow  is /our 
instead  of  two^  which  is  the  square  of  the  distance ;  and  if  I  put  the 
screen  at  one-third  of  the  distance  from  the  lamp,  the  shadow  on  the 
large  screen  would  be  nine  times  the  size.  Again,  if  I  hold  this  screen 
here  at  BF,  a  certain  amount  of  light  falls  on  it ;  and  if  I  hold  it  nearer 
the  lamp  at  B,  mare  light  shines  upon  it.  And  you  see  at  once  how 
much — exactly  the  quantity  which  I  have  shut  off  from  the  part  of 
this  screen  b  d^  now  in  shadow ;  moreover,  you  see  that  if  I  pat  a  single 
screen  here  at  G,  by  the  side  of  the  shadow,  it  can  only  receive  one- 
fourth  of  the  proportion  of  light  which  is  obstructed.  That,  then,  is 
what  is  meant  by  the  inverse  of  the  square  of  the  distance.  This  screen 
E,  is  the  brightest  because  it  is  the  nearest,  and  there  is  the  whole 
secret  of  this  curious  expression  inversely  as  the  square  of  the  distance. 
Now,  if  you  cannot  perfectly  recollect  that  when  you  go  home,  set  a 
candle  and  throw  a  shadow  of  something — ^your  profile,  if  you  like — 
on  the  wall,  and  then  recede  or  advance,  and  you  will  find  that  your 
shadow  is  exactly  in  proportion  to  the  square  of  the  distance  you  are 
off  the  wall ;  and  then  if  you  consider  how  much  light  shines  on  you 
at  one  distance,  and  how  much  at  another,  you  get  the  inverse  accord- 
ingly. So  it  is  as  regards  the  attraction  of  these  two  balls,  they  at- 
tract according  to  the  square  of  the  the  distance,  inversely.  I  want 
^oa  to  try  and  remember  these  words,  and  then  you  will  be  able  to  go 
into  all  the  calculations  of  astronomers,  as  to  the  planets  and  other 
bodies,  and  tell  why  they  move  so  fast,  and  why  they  go  round  the 
Bun  without  falling  into  it,  with  many  other  curious  things. 
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Let  ns  now  leave  this  subject  which  I  have  written  upon  the  board 
under  the  word  Force — Gravitation — and  go  a  step  further.  All 
bodies  attract  each  other  at  sensible  distances.  I  showed  you  the 
electric  attraction  on  the  last  occasion  (though  I  did  not  call  it  so) ; 
that  attracts  at  a  distance ;  and  in  order  to  make  our  progress  a  little 
more  simple,  suppose  I  take  a  few  iron  particles  [dropping  some  small 
fragments  of  iron  on  the  table].  There,  I  have  already  told  you  that 
in  all  cases  where  bodies  fall,  it  is  the  particles  that  are  attracted. 
You  may  consider  these,  then,  as  separate  particles  magnified,  so  as 
to  be  evident  to  your  sight ;  they  are  loose  from  each  other — they 
all  gravitate — ^they  all  fall  to  the  earth — ^for  the  force  of  gravitation 
never  fails.  Now,  I  have  here  a  centre  of  power  which  I  will  not  namo 
at  present,  and  when  these  particles  are  placed  upon  it,  see  what  an  at- 
traction they  have  for  each  other. 

Here  I  have  an  arch  of  iron  filings  (Fig.  2)  regularly  built  up  like 


Fig.  2. 


an  iron  bridge,  because  I  have  put  them  within 
a  sphere  of  action  which  will  cause  them  to  at- 
tract each  other.     See ! — I  could  let  a  mouse 
run  through  it,  and  yet  if  I  try  to  do  the  same 
thing  with  them  here  [on  the  table]  they  do  not 
attract  each  other  at  all.     It  is  that  [the  mag- 
net] which  makes  them  hold  together.     Now 
just  as  these  iron  particles  hold  together  in  the 
form  of  an  elliptical  bridge,  so  do  the  different 
particles  of  iron  which  constitute  this  nail  hold 
together  and  make  it  one.     And  here  is  a  bar 
of  iron  ;  why,  it  is  only  'because  the  different  parts  of  this  iron  are  so 
wrought  as  to  keep  close  together  by  the  attraction  between  the  par- 
ticles, that  it  is  held  together  in  one  mass.    It  is  kept  together,  in  ^ct, 
merely  by  the  attraction  of  one  particle  to  another,  and  that  is  the 
point  I  want  now  to  illustrate.     If  I  take  a  piece  of  flint  and  strike  it 
with  a  hammer  and  break  it  thus  [breaking  off  a  piece  of  the  flint],  I 
have  done  nothing  more  than  separate  the  particles  which  compose 
these  two  pieces  so  far  apart,  that  their  attraction  is  too  weak  to  cause 
them  to  hold  together,  and  it  is  only  for  that  reason  that  there  are  now 
two  pieces  in  the  place  of  one.    I  will  show  you  an  experiment  to  prove 
that  this  attraction  does  still  exist  in  those  particles,  for  here  is  a  piece 
of  glass  (for  what  was  true  of  the  flint  and  the  bar  of  iron  is  true  of  the 
piece  of  glass,  and  is  true  of  every  other  solid,  they  are  all  held  together 
in  the  lump  by  the  attraction  between  their  parts),  and  I  can  show  you 
the  attraction  between  its  separate  particles,  for  if  I  take  these  por- 
tions of  glass  which  I  have  reduced  to  a  very  fine  powder,  you  see  that 
I  can  actually  build  them  up  into  a  solid  wall  by  pressure  between 
two  flat  surfaces.     The  power  which  I  thus  have  of  building  up  this 
wall  is  due  to  the  attraction  of  the  particles,  forming,  as  it  were,  the 
cement  which  holds  them  together ;  and  so  in  this  case,  where  I  have 
taken  no  very  great  pains  to  bring  the  particles  together,  you  soe,^ 
perhaps  a  couple  of  ounces  of  finely  pounded  glass  standing  as  an  up- 
right wall — ^is  not  this  attraction  most  wonderful  ?     That  bar  of  iroir 
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one  incb  square  has  snch  power  of  attraction  in  its  particles — ^giving 
to  it  such  strength — that  it  will  hold  up  twenty  tons  weight  before  the 
little  set  of  particles  in  the  small  space  equal  to  one  division  across 
which  it  can  be  pulled  apart,  will  separate.  In  this  manner  suspen- 
sion bridges  and  chains  are  held  together  by  the  attraction  of  their 
particles,  and  I  am  going  to  make  an  experiment  which  will  show  how 
strong  is  this  attraction  of  the  particles — do  not  think  me  a  harlequin 
or  fairy.  [The  Lecturer  here  placed  his  foot  on  a  loop  of  wire  fas- 
'tened  to  a  support  above,  and  swung  with  his  whole  weight  resting 
upon  it  for  some  moments.]  You  see,  while  hanging  here  all  my  weight 
is  supported  by  these  little  particles  of  the  wire,  just  as  in  pantomimes 
they  sometimes  suspend  gentlemen  and  damselfiu 

Now  how  can  we  make  this  attraction  of  the  particles  a  little  more 
simple?  There  are  many  things  which  if  brought  together  properly 
will  show  this  attraction.  Here  is  a  boy's  experiment  (and  I  like  a 
boy's  experiment). — Get  a  tobacco-pipe,  fill  it  with  lead,  melt  it,  and 
then  pour  it  out  upon  a  stone,  and  thus  get  a  clean  piece  of  lead  (this 
is  a  better  plan  than  scraping  it — scraping  alters  the  condition  of  the 
surface  of  the  lead).  I  have  here  some  pieces  of  lead  which  I  melted 
this  morning  for  the  sake  of  making  them  clean.  Now  these  pieces  of 
lead  hang  together  by  the  attraction  of  their  particles,  and  if  I  press 
these  two  separate  pieces  close  together,  so  as  to  bring  their  particles 
within  the  sphere  of  attraction,  you  will  see  how  soon  they  become  one. 
I  have  merely  got  to  give  them  a  good  squeeze,  and  draw  the  upper 
piece  slightly  round  at  the  same  time,  and  here  they  are  as  one,  and 
all  the  bending  and  twisting  I  can  give  them  will  not  make  them  sepa- 
rate again ;  I  have  joined  the  lead  together,  not  with  solder,  but  simply 
by  means  of  the  attraction  of  the  particles. 

This,  however,  is  not  the  best  way  of  bringing  those  particles  to- 
gether, we  have  many  better  plans  than  that — and  I  will  show  you  one 
that  will  do  very  well  for  juvenile  experiments.  There  is  some  alum 
crystallized  very  beautifully  by  nature  (for  all  things  are  far  more 
beautiful  in  their  natural  than  their  artificial  form),  and  here  I  have 
some  of  the  same  alum  broken  into  fine  powder.  In  it  I  have  destroyed 
that  force  of  which  I  have  placed  the  name  on  this  board — Cohesiok, 
or  the  attraction  exerted  between  the  particles  of  bodies  to  hold  them 
together.  Now  I  am  going  to  show  you  that  if  we  take  this  powdered 
alum  and  some  hot  water,  and  mix  them  together,  I  shall  dissolve 
the  alum — all  the  particles  will  be  separated  by  the  water  far  more 
completely  than  they  are  here  in  the  powder ;  but  then,  being  in  the 
water,  they  will  have  the  opportunity  as  it  cools  (for  that  is  the  con- 
dition which  favors  their  coadescenee)  of  uniting  together  again  and 
forming  one  mass. 

Now  having  brought  the  alum  into  solution,  I  will  pour  it  into  this 
glass  basin,  and  you  will,  to-morrow,  find  that  those  particles  of  alum 
which  I  have  put  into  the  water,  and  so  separated  that  they  are  no 
longer  solid,  will  as  the  water  cools,  come  together  and  cohere,  aod 
by  to-morrow  morning  we  shall  have  a  great  deal  of  the  alum  crystal* 
liaed  out,  that  is  to  say,  come  back  to  the  solid  form.    [The  Lecturer 
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here  ponred  a  little  of  the  hot  solution  of  alam  into  the  glass  dish,  and 
when  the  latter  had  thus  been  made  warm,  the  remainder  of  the  solu- 
tion was  added;]  I  am  now  doing  that  which  I  advise  you  to  do  if 
jou  use  a  glass  vessel,  namely,  warming  it  slowly  and  gradually ;  and 
in  repeating  this*  experiment  do  as  I  do ;  pour  the  liquid  out  gently, 
leaving  all  the  dirt  behind  in  the  basin ;  and  remember  that  the  more 
carefully  and  quietly  you  make  this  experiment  at  home,  the  better 
the  crystals.  To-morrow  you  will  see  the  particles  of  alum  drawn  to- 
gether, and  if  I  put  two  pieces  of  coke  in  some  part  of  the  solution 
(the  coke  ought  first  to  be  washed  very  clean  and  dried),  you  will  find 
to-morrow  that  we  shall  have  a  beautiful  crystallization  over  the  coke, 
making  it  exactly  resemble  a  natural  mineral. 

Now  how  curiously  our  ideas  expand  by  watching  these  conditions 
of  the  attraction  of  cohesion — how  many  new  phenomena  it  gives  us 
beyond  those  of  the  attraction  of  gravitation.  See  how  it  gives  us 
great  strength.  The  things  we  deal  with  in  building  up  the  structures 
on  the  earth  are  of  strength — ^we  use  iron,  stone,  and  other  things  of 
great  strength ;  and  only  think  that  all  those  structures  you  have  about 
you — think  of  the  Great  JEastemj  if  you  please,  which  is  of  such  size 
and  power  as  to  be  almost  more  than  man  can  manage — are  the  result 
of  this  power  of  cohesion  and  attraction. 

I  have  here  a  body  in  which  I  believe  you  will  see  a  change  taking 
place  in  its  condition  of  cohesion  at  the  moment  it  is  made.  It  is  at 
first  yellow,  then  it  becomes  a  fine  crimson  red.  Just  watch  when  I 
pour  these  two  liquids  together — both  colorless  as  water.  [The  Lec- 
turer here  mixed  together  solutions  of  percbloride  of  mercury  and 
iodide  of  potassium,  when  a  yellow  precipitate  of  biniodide  of  mercury 
fell  down,  which  almost  immediately  became  crimson  red.]  Now,  there, 
is  a  substance  which  is  very  beautiful,  but  see  how  it  is  changing  color. 
It  was  reddish-yellow  at  first,  but  it  has  now  become  red.  I  have 
previously  prepared  a  little  of  this  red  substance,  which  you  see  formed 
in  the  liquid,  and  have  put  some  of  it  upon  paper.  [Exhibiting  several 
aheets  of  paper  coated  with  scarlet  biniodide  of  mercury.^  There  it 
is — ^the  same  substance  spread  upon  paper,  and  there  too  is  the  same 
substance ;  and  here  is  some  more  of  it  [exhibiting  a  piece  of  paper 
as  large  as  the  other  sheets,  but  having  only  very  little  red  color  on  it, 
the  greater  part  being  yellow],  a  little  more  of  it,  you  will  say.  Do 
not  be  mistaken ;  there  is  as  much  upon  the  surface  of  one  of  these 
pieces  of  paper  as  upon  the  other.  What  you  see  yellow  is  the  same- 
thing  as  the  red  body,  only  the  attraction  of  cohesion  is  in  a  certain 
degree  changed ;  for  I  will  take  this  red  body,  and  apply  heat  to  it 
(you  may  perhaps  see  a  little  smoke  arise,  but  that  is  of  no  conse- 
quence), and  if  you  look  at  it,  it  will  at  first  of  all  darken — but  see, 
how  it  is  becoming  yellow.  I  have  now  made  it  all  yellow,  and  what 
is  more  it  will  remain  so ;  but  if  I  take  any  hard  substance  and  rub 
the  yellow  part  with  it,  it  will  immediately  go  back  again  to  the  red 
condition.  [Exhibiting  the  experiment.]  There  it  is.  You  see  the 
red  is  not  put  baek^  but  brought  back  by  the  change  in  the  substance. 
Now  [warming  it  over  the  spirit  lamp]  here  it  is  beeoming  yellow  again, 
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ftnd  that  is  ftll  because  its  attractioa  of  cohesion  is  changed.  And  what 
will  Jon  Bay  to  me  when  I  tell  you  that  this  piece  of  common  charcoal 
is  just  the  same  thing,  only  differently  coalesced,  as  the  diamonds 
which  you  wear.  (I  have  put  a  specimen  outside  of  a  piece  of  straw 
which  was  charred  in  a  particular  way — it  is  just  like  black  lead.) 
Now,  this  charred  straw,  this  charcoal,  and  these  diamonds,  are  all  of 
them  the  same  substance,  changed  but  in  their  properties  as  respects 
the  force  of  cohesion. 

Here  is  a  piece  of  glass  [producing  a  piece  of  plate  glass  about  two 
inches  square},  (I  shall  waot  this  afterwards  to  look  at  and  examine 
its  internal  condition) — and  here  is  some  of  the  same  sort  of  glass  dif- 
faring  only  in  its  power  of  cohesion,  because  while  yet  melted  it  has 
been  dropped  into  cold  water  [exhibiting  a  "  Prince  Rupert's  drop  " 
(Fig.  3)},  and  if  I  take  one  of  these  little  tear-like  pieces  and  break 
off  ever  so  little  from  the  point,  the  whole  will  at  once  burst  and  fall 
to  pieces.  I  will  now  break  off  a  piece  of  this.  [The  Lecturer  nipped 
off  a  small  piece  from  the  end  of  one  of  the  Rupert's  drops,  whereupon 
the  whole  immediately  fell  to  piecesi]  There !  you  see  the  solid  glass 
has  suddenly  become  powder,  and  more  than  that,  it  has  knocked  a 
bole  in  the  glass  vessel  in  which  it  was  held.  I  can  show  the  effect 
better  in  this  bottle  of  water,  and  it  is  very  likely  the  whole  bottle 
will  go.  [A  6-oz.  vial  was  filled  with  water,  and  a  Rupert's  drop 
placed  in  it  with  the  point  of  the  tail  just  projecting  out ;  upon  break- 
ing the  tip  off,  the  drop  burst,  and  the  shock  being  transmitted  through 
the  water  to  the  sides  of  the  bottle,  shattered  the  latter  to  pieces.] 

Here  is  another  form  of  the  same  kind  of  experiment.  I  have  here 
some  more  glass  which  has  not  been  annealed,  [showing  some  thick 
glass  vessels  (Figure  4)},  and  if  I  take  one  of  these  glass  vessels 
Y\-  3^  pj_  4_    and  drop  a  piece  of  pounded  glass 

into  it  (or  I  will  take  some  of  these 

i  small  pieces  of  rock  crystal — they 
have  the  advantage  of  being  harder 
than  glass)  and  so  will  make  the 
least  scratch  upon  the  inside,  the 
whole  bottle  will  break  to  pieces, — 
it  cannot  hold  together.  [The  Lec- 
turer here  dropped  a  smalKragment 
of  rock  crystal  into  one' of  these 
^ass  vessels,  when  the  bottom  immediately  cfune  out  and  fell  upon 
ue  plate.]    There  it  goes  through,  just  as  it  would  through  a  sieve. 

Now,  I  have  shown  you  these  things  for  the  purpose  of  bringing 
your  minds  to  see  that  bodies  are  'not  merely  held  together  by  this 
power  of  cohesion,  but  that  they  are  held  together  in  very  curious 
ways.  And  suppose  I  take  some  things  that  are  held  together  by  this 
force,  and  examine  them  more  minutely.  I  will  first  take  a  bit  of 
glass,  and  if  I  give  it  a  blow  with  a  hammer  I  shall  just  break  it  to 
pieces.  Tou  saw  how  it  was  in  the  case  of  the  flint  when  I  broke  a 
piece  off;  a  piece  of  a  similar  kind  would  come  off,  just  as  you  would 
«zpeet;  aod  if  I  were  to  break  it  up  still  more,  it  would  be  as  yon 
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hftve  eeeo,  simply  a  collection  of  small  p&rticleB  of  no  definite  shape 
or  form.  But  supposing  I  take  some  other  thing,  this  stone  for  in- 
stance (Fig.  5)  [talcing  a  piece  of  mica],  and  if  I  hammer  this  stone  I 
may  batter  it  a  great  deal  before  I  can  break  it  up.  I  may  even 
bend  it  without  breaking  it;  .that  is  to  say,  I  may  bend  it  in  one  pat' 
ticuiar  direction  vithout  breaking  it  much,  although  I  feel  in  my  hands 
that  I  am  doing  it  some  injury.  But  nov,  if  I  take  it  by  the  edges  I 
find  that  it  breaks  up  into  leaf  after  leaf  in  a  most  extraordinary  man- 
ner. Why  should  it  break  op  like  that  ?  Not  because  all  stones  do, 
or  all  crysulB ;  for  there  is  some  salt— (Fig.  6) — you  know  what  corn- 
Fig.  5.  Fig.  6.  Fig.  7. 


mon  salt  is ;  here  is  a  piece  of  this  salt  which  by  natural  circumstances 
baa  had  it«  particles  so  brought  together  that  they  have  been  allowed 
free  opportunity  of  combiniog  or  coalescing,  and  yoa  shall  see  what 
happens  if  I  take  this  piece  of  salt  and  break  it.  It  does  not  break 
as  flint  did,  or  as  the  mica  did,  but  with  a  clean  sharp  angle  and  exact 
surfaces,  beautiful  and  glittering  as  diamonds  [breaking  it  by  gentle 
blows  with  a  hammer] ;  there  is  a  square  prism  which  I  may  break  up 
into  a  square  tube.  You  see  these  fragments  are  all  square— one  side 
may  be  longer  than  the  other,  but  they  will  only  split  up  so  as  to  form 
square  or  oblong  pieces  with  cubical  sides.  Now,  I  go  a  little  further, 
and  I  find  another  stone  (Fig.  7)  flceliuid  or  calc-spar],  which  I  may 
break  in  a  similar  way,  but  not  with  the  same  result.  Here  is  a  piece 
which  I  hare  broken  off,  and  yon  see  there  are  plain  surfaces  perfectly 
regular  with  respect  to  each  other,  but  it  is  not  cubical — it  is  what  we 
csB  a  rhomboid.  It  still  breaks  in  three  directions  most  beautifully 
and  regularly  with  polished  surfaces,  but  with  tloping  sides,  not  like 
the  salt.  Why  not  f  It  is  very  manifest  that  this  is  owing  to  the  at- 
traction  of  the  particles  one  for  the  other  being  less  in  the  direction 
in  which  they  give  way  than  in  other  directions.  I  have  on  the  table 
before  me  a  number  of  little  bits  of  calcareous  spar,  and  I  recommend 
each  of  you  to  take  a  piece  home,  and  then  you  can  take  a  knife  and 
try  to  divide  it  in  the  direction  of  any  of  the  surfaces  already  existing. 
Ton  will  be  able  to  do  it  at  once — hut  if  you  try  to  cut  it  aerott  the 
crystals  you  cannot;  by  hammering,  you  may  bruise  and  break  it  up— 
but  you  cannot  divide  it  into  these  beautiful  little  rhomboids. 

Now  I  want  you  to  understand  a  little  more  how  this  is — and  for 
this  purpose  I  am  going  to  use  the  electric  light  again.  You  see,  we 
cannot  look  into  the  middle  of  a  body  like  this  piece  of  glass.    We 
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EerccWe  the  outside  form,  and  the  inside  form,  and  we  look  thnugh  it, 
nt  we  cannot  well  find  out  how  these  forms  become  so,  and  I  want 
Tou,  therefore,  to  take  a  lesson  in  the  way  in  which  we  nse  a  raj  of 
light  for  the  purpose  of  seeing  what  is  in  the  interior  of  bodies.  Light 
id  a  thing  which  is,  so  to  say,  attracted  by  every  substance  that  gravi- 
tates (and  we  do  not  know  anything  that  does  not).  All  matter  affects 
light  more  or  less  by  what  we  may  consider  as  a  kind  of  attraction, 
and  I  have  arranged  (Fig.  8)  a  very  simple  experiment  npon  the  floor 
Fig.  8.  of  the  room  for  the  f  nrpose  of 

illustrating  this.    I  hare  put  into 
that  basin  a  few  things  which 
those  who  are  in  the  body  of  the 
theatre  will  not  be  able  to  sec, 
I  and  I  am  going  to  make  use  of 
this  power  which  matter  possess- 
es of  attracting  a  ray  nf  light. 
If  Mr.  Anderson    ponre   some 
basin,  the  water  will  attract  the 
rays  of  light  downwards,  and  the  piece  of  sealing  wax  will  appear  to 
rise  tip  into  the  eight  of  those  who  were  before  not  high  enough  to  see 
over  the  side  of  the  basin  to  its  bottom.    [Mr.  Anderson  here  ponred 
water  into  the  faasin,  and  upon  the  Lecturer  asking  whether  anybody 
could  see  the  silver  and  scaling  wax  he  was  answered  by  a  general  affir- 
mative].   Now  I  suppose  that  everybody  can  see  that  they  are  not  at 
all  disturbed,  whilst  from  the  way  they  appear  to  have  risen  up,  yon 
would  imagine  the  bottom  of  the  basin  and  the  articles  that  are  in  it 
were  two  inches  thick,  although  they  are  only  one  of  onr  small  silver 
diaheB  and  a  piece  of  sealing  wax  which  I  have  put  there.     The  light 
which  now  goes  to  you  from  that  piece  of  silver  was  obstructed  by  the 
edge  of  the  oasin  when  there  was  no  water  there,  and  you  were  unable 
to  see  anything  of  it ;  but  when  we  poured  in  water,  the  rays  were 
attracted  down  by  it  over  the  edge  of  the  basin,  and  yoa  were  thus 
enabled  to  see  the  articles  at  the  bottom, 

I  have  shown  you  this  experiment  first,  so  that  yon  might  trader- 
stand  how  glass  attracts  light,  and  might  then  sec  how  other  substances 
like  rock  salt  and  calcareous  spar,  mica,  and  other  atones  would  affect 
the  light ;  and  if  Dr.  Tyndall  will  be  good  enough  to  let  na  use  his 
Pig.  9. 
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Ik^t  again,  we  will  first  of  all  show  yon  how  it  may  be  bent  by  a  piece 
of  glass  (Fig.  9).  [The  electric  lamp  was  again  fit,  and  the  beam  of 
barallel  rays  of  light  which  it  emitted  was  bent  about  and  decomposed 
oj  meaua  of  tba  prism.]  Kow  here  yoa  see,  if  I  tend  the  li^t  throi^li 
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tbis  piece  of  plain  glass  A,  it  goes  straight  through  without  being  bent 
(unless  the  glass  be  held  obliquely,  and  then  the  phenomenon  becomes 
more  complicated),  but  if  I  take  this  piece  of  glass  B  [a  prism],  you 
see  it  will  show  a  very  different  effect.  It  no  longer  goes  to  that  wall 
but  it  is  bent  to  this  screen  c,  and  how  much  more  beautiful  it  is  now 
[throwing  the  prismatic  spectrum  on  the  screen.]  This  ray  of  light 
is  bent  out  of  its  bourse  by  the  attraction  of  the  glass  upon  it.  And 
you  see  I  can  turn  and  twist  the  rays  to  and  fro  in  different  parts  of 
the  room  just  as  I  please.  Now  it  goes  there,  now  here.  [The  Lec- 
turer projected  the  prismatic  spectrum  about  the  theatre.]  Here  I 
have  the  rays  once  more  bent  on  the  screen,  and  you  see  how  wonder- 
fully and  beautifully  that  piece  of  glass  not  only  bends  the  light  by 
virtue  of  its  attraction,  but  actually  splits  it  up  into  different  colors. 
Now  I  want  you  to  understand  that  this  piece  of  glass  [the  prism] 
being  perfectly  uniform  in  its  internal  structure,  tells  us  about  the 
action  of  these  other  bodies  which  are  not  uniform — which  do  not 
merely  cohere^  but  also  have  within  them,  in  different  parts,  different 
degrees  of  cohesiaUy  and  thus  attract  and  bend  the  light  with  varying 
powers.  We  will  now  let  the  light  pass  through  one  or  two  of  these 
things  which  I  just  now  showed  you  broke  so  curiously ;  and  first  of 
all  I  will  take  a  piece  of  mica.  Here  you  see  is  our  ray  of  light — we 
have  first  to  make  it  what  we  call  polarized^  but  about  that  you  need 
not  trouble  yourselves;  it  is  only  to  make  our  illustration  more  clear. 
Here,  then,  we  have  our  polarized  ray  of  light,  and  I  can  so  adjust  it 
as  to  make  the  screen  upon  which  it  is  shining  either  light  or  dark, 
although  I  have  nothing  in  the  course  of  this  ray  of  light  but  what  is 
perfectly  transparent  [turning  the  analizer  round].  I  will  now  make 
it  so  that  it  is  quite  dark,  ana  we  will  in  the  first  instance  put  a  piece 
of  common  glass  into  the  polarized  ray  so  as  to  show  you  that  it  does 
not  enable  the  light  to  get  through.  You  see  the  screen  remains  dark. 
The  glass  then,  internally,  has  no  effect  upon  the  light.  [The  glass 
was  removed,  and  a  piece  of  mica  introduced.]  Now,  there  is  the  mica 
which  we  split  up  so  curiously  into  leaf  after  leaf,  and  see  how  that 
enables  the  light  to  pass  through  on  to  the  screen,  and  how,  as  Dr. 
Tyndall  turns  it  round  in  his  hand,  you  have  those  different  colors, 
pink,  and  purple,  and  green,  coming  and  going  most  beautifully; — not 
that  the  mica  is  more  transparent  than  the  glass,  but  because  of  the 
different  manner  in  which  its  particles  are  arranged  by  the  force  of 
cohesion. 

Now  we  will  see  how  calcareous  spar  acts  upon  this  light, — that 
stone  which  split  up  into  rhombs,  and  of  which  you  are  going  to  take 
a  little  piece  home  each  of  you.  [The  mica  was  removed,  and  a  piece 
of  calc-spar  introduced  at  A,]  See  how  that  turns  the  light  round  and 
round,  and  produces  these  rings  and  that  black  cross  (Fig.  10).  Look 
at  those  colors,  are  they  not  most  beautiful  for  you  and  for  me  ?  (for 
I  enjoy  these  things  as  much  as  you  do.)  In  what  a  wonderful  manner 
they  open  out  to  us  the  internal  arrangement  of  the  particles  of  this 
calcareous  spar  by  the  force  of  eohesion. 

And  now  I  will  show  you  another  experiment.    Here  is  that  piece 
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of  gissa  wbicli  before  had  no  action  npon  the  lig^t.  Toa  shall  see 
what  it  will  do  when  we  apply  preBanre  to  it.  Here,  then,  we  bare 
our  raj  ofpolarited  light,  and  I  will  first  of  all  show  yon  that  the  glass 
has  no  effect  upon  it  in  its  ordinary  state, — when  I  place  it  in  the 
Fig.  10. 
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course  of  the  light,  the  screen  still  remains  dark.  Now  Dr.  Tyndall 
will  press  that  bit  of  glass  between  three  little  points,  one  point  against 
two,  BO  as  to  bring  a  strain  upon  the  parts,  and  yon  will  see  what  a 
curious  effect  that  has.  [Upon  the  screen  two  white  dots  graduaUy 
appeared.}  Ah  I  these  points  show  the  position  of  the  strajn — in  these 
parts  the  force  of  cohesion  is  being  exerted  in  a  different  degree  to 
what  it  is  in  the  other  parts,  and  hence  it  allows  the  light  to  pass 
throngh.  How  beautiful  that  is — how  it  makes  the  light  come  through 
some  parts  and  leaves  it  dark  in  others,  and  all  because  we  weaken  the 
force  of  cohesion  between  particle  and  particle.  Whether  you  have 
this  mechanical  power  of  straining,  or  whether  we  take  other  means, 
we  get  the  same  result,  and,  indeed,  I  will  show  you  by  another  ex- 
periment that  if  we  heat  the  glass  in  one  part  it  will  alter  its  internal 
structure,  and  produce  a  similar  effect.  Here  is  a  piece  of  commoD 
glass,  and  if  I  insert  this  in  the  path  of  the  polarized  ray,  I  believe 
it  will  do  nothing.  There  b  the  common  gloss  [^introducing  it] — no 
light  passes  through — the  screen  remains  quite  dark  ;  but  I  am  going 
to  warm  this  glass  in  the  lamp,  and  you  know  yourselves  that  when 
you  pour  warm  water  upon  glass  you  put  a  strain  upon  it  sufficient  to 
break  it  sometimes — something  like  there  was  in  the  case  of  the  Prince 
Aupert's  drops.  [The  glass  was  warmed  in  the  spirit  lamp,  and  again 
placed  across  the  ray  of  light.]  Nov  you  see  how  beautifully  the  light 
goes  through  those  parts  which  are  hot,  making  dark  and  light  lines 
just  as  the  crystal  did,  and  all  because  of  the  alteration  I  have  effected 
in  its  internal  condition ;  for  these  dark  and  light  parts  are  a  proof  of 
the  presence  of  forces  acting  and  dragging  in  different  directions  with- 
in the  solid  mass. 

(To  b«  Contianeil.) 


Methods  of  Ripening  Wine. 
According  to  theCotmos,  M.  Fayen,  a  distingniahed  French  chemist, 
has'  the  credit  of  proposing  the  following  methods  of  ripening  wine : 
IVrit  Method.  Take  a  cask  of  wine,  and  expose  it  to  cold  in  a  clean 
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vat ;  remove  every  morning,  for  three  or  four  days  snccesfiively,  the 
ice  which  has  formed  on  the  surface ;  the  ice,  when  melted,  will  fur- 
nish piquette;  and  the  remaining  liquid  will  be  an  excellent  wine. — 
He-pour  it  into  a  cask ;  add  to .  perfume  it,  say  a  quart  of  raspberry 
juice,  or  two  cents  worth  of  Florence  flag-root  powdered  and  first  di- 
gested in  wine,  cork  it  up  tight  and  keep  it. — {If  you  can.  bd.  j.  f.  i.) 
Second  Method.  In  March  or  April  take  secona-crop  hay  or  stra^ ; 
make  a  bed  of  it  about  8  inches  thick,  upon  which  lay  a  first  row  of 
bottles  corked  and  waxed ;  and  build  up  the  pile  in  this  way :  water 
the  pile  with  common  water  so  that  the  hay  may  ferment,  rot,  and  dis- 
solve. At  the  end  of  three  or  four  months  your  wine  will  have  the 
same  flavor  as  though  it  had  been  three  or  four  years  in  bottle. 
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For  the  Jonraal  of  the  Vrenklln  Itutitnto. 

Cadmium.    By  K  Wood,  M.  D. 

The  properties  of  cadmium  appear  to  have  been  less  clearly  deter- 
mined by  chemists  and  metallurgists  than  those  of  most  other  metak. 
Discrepancies  exist  in  regard  to  it,  while  some  of  its  most  remarkable,  if 
not  most,  useful  properties  are  not  at  all  noticed,  at  least  by  the  gen- 
erality of  authors,  even  when  explicit  and  elaborate  as  to  similar  pro- 
perties possessed  by  other  metals.  Our  ordinary  works  on  chemistry 
treat  of  the  metal  very  brieflv,  as  of  little  importance*-one  of  the 
latest  says,  it  ''  has  no  practical  value  in  the  arts :" — buir  if  duly  inves^ 
tigated  it  will  be  found,  I  think,  to  possess  qualities  highly  useful  to 
the  arts  as  well  as  interesting  to  science. 

The  melting  point  of  cadmium  is  variously  stated  by  authors.    Some 

J  lace  it  indefinitely,  '^  below  a  red  heat."  Overman  in  his  Treatise  on 
letallurgy,  marks  it  at  550^  Fahr.,  and  indicates  600^  as  the  tempera- 
ture at  which  the  metal  volatilises.  Brande,  Diet.  Science  and  Art, 
says  *^  it  fuses  and  volatilizes  at  a  temperature  a  little  below  that  at 
which  tin  melts."  Webster,  Manual  of  Chemistry,  states  that  ^4t 
melts  and  volatilizes  by  a  heat  not  much  greater  than  that  required  to 
vaporize  mercury."  Most  of  our  chemical  text-books  pot  its  melting 
point  at  442^  (from  Stromeyer).  While  the  New  American  Gyclop»- 
dia,  now  in  course  of  publication,  places  it|  on  the  authority  of  Dan- 
iell,  at  860°  Fahr. 

It  would  be  interesting  to  determine  this  accurately.  But  the  hea^ 
being  too  high  for  measurement  by  the  mercurial  thermometer,  and 
having  no  other,  I  have  only  been  able  to  jud^e  approximately  by  com- 
parative tests.  Melted  under  similar  conditions  with  other  metals,  I 
find  the  metal  requires  for  its  fusion  nearly  the  same  heat  as  lead.  If 
18  somewhat  later  in  melting  but  on  the  other  hand  it  appears  to  cour 

Seal  a  little  the  sooner,  (which  may  be  due  to  a  difference  in  the  con- 
uctnig  power  of  the  two  metals.)  I  should,  therefore,  place  its  melt- 
ing point  in  round  numbers  at  600°  Fahr.,  that  of  lead  being  placed 
by  different  authors,  at  594®,  600°,  and  612°.  It  volatilizes  at  a  some- 
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what  higher  temperature,  giving  off  orHnge-colored  suffocating  fumes, 
which,  when  inhaled  too  freely  leave  a  disagreeable,  sweetish,  styptic 
sensation  upon  the  lip%^  and  an  intolerable  and  persistent  brassy  taste 
in  the  mouth  and  fauces,  with  constriction  of  the  throat,  heaviness  in 
the  head,  and  nausea. 

Of  the  general  properties  of  cadmium,  as  an  ingredient  in  alloys. 
Overman,  who  I  believe  is  high  authority  in  metallurgy,  and  who,  al- 
though too  broad  in  some  of  bis  conclusions,  is  more  rigidly  exact  in 
respect  to  the  individual  instances  adduced  than  others  that  I  have 
had  the  opportunity  of  examining,  says : 

'^Cadmium  is  very  soft  and  malleable  and  still  all  its  alloys  are  brittle. 
Its  combinations  are  not  distinguished  for  fluidity."  Again,  ^^The 
combinations  of  platinum,  copper,  and  other  metals  with  cadmium,  are 
brittle  and  hard."  The  cause  of  this  he  ascribes  to  "  its  volatile  nature 
and  want  of  affinity,"  which,  recurring  to  the  subject,  he  accounts  for 
thus: 

''When  it  is  melted  with  any  other  metal  there  is  a  tendency  on  its 
part  to  evaporate ;  the  slight  affinity  of  cadmium  for  other  metals 
causes  a  separation  of  its  atoms  from  those  of  the  other  metal,  and  no 
intimate  union  can  be  formed.  If,  therefore,  the  alloy  cools  there  are 
spaces  between  the  crystals  which  have  been  occupied  by  the  expanded 
atoms  of  cadmium,  and  in  cooling,  these  are  filled  again;  this  causes 
bpttleness."     Treat%%e  on  Metallurgy ^  p.  465. 

All  this  is  strictly  true  of  Bome  of  its  combinations,  such  as  the  par- 
ticular instances  which  he  cites,  although  by  no  means  of ''  all,"  as  will 
presently  be  ^een. 

Other  authors,  although  less  explicit,  are  to  a  like  import,  ascribing 
a  similar,  general  character  to  the  metal,  with  examples  in  illustration, 
and  without  instancing  any  exceptions. 

In  a  copy  of  Article  on  Alloys  of  Cadmium,  from  Berthier^M  Traiti 
de$  HwaiSf  Tome  2,  p.  580,  furnished  me  by  the  patent  office  as  au- 
thority on  the  subject,  I  find  it  stated  in  general  terms  that  *'most  of 
the  alloys  of  cadmium  are  brittle;"  the  individual  alloys  cited  are  par- 
ticularly eharacterized  as  brittle,  and  no  mention  is  made  of  others. — 
The  combination  with  mercury  is  thus  described :  ^'Cadmium  unites 
with  great  facility  with  mercury,  even  when  cold.  The  amalgam  is 
of  a  Sliver  white,  and  texture  granular  and  crystalline.  It  can  be  ob- 
tained in  octohedrons.  It  is  hard  and  very  fragile.  Its  density  is 
greater  than  that  of  mercury.  It  fuses  at  75^  [centigrade.]  It  con- 
tains 0*217  of  cadmium." 

Combined  in  these  proportions  the  compound  will  indeed  be  compara- 
tively fragile ;  but  one  might  be  led  to  infer  from  this  description  that  the 
metals  combine  in  no  other  proportions.  I  have  seen  this  particular 
form  of  amalgam  cited  by  other  authors  when  speaking  of  the  combi- 
nation of  cadmium  with  mercury  but  without  any  illusion  to  other  com- 
pounds of  these  metals ;  although  they  unite  with  facility  in  other  pro- 
portions, forming  amalgams  particularly  noteworthy  as  contrasted  with 
those  of  other  metals. 

While  it  has  been  assumed  as  a  general  rule  as  abore  quoted,  that 
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tlie  combinations  of  cadmium  are  not  distingnished  for  fluidity,  I  have 
Bot  found  its  fluidifying  properties  in  respect  to  certain  metals  and  al- 
loys noticed  in  any  work  to  which  I  have  had  accesis.  Some  of  its  al- 
loys indeed  are  not  remarkable  for  fusibility  but,  rather  for  the  re- 
verse; such  are  its  alloys  with  silver,  antimony,  and  mercury,  their 
melting  point  being  but  kittle  lower  or  even  higher  than  that  of  the 
mean  of  their  constituents.  But  otherij  are  much  more  fusible  than 
the  mean,  as  its  alloys  with  lead,  tin,  copper,  bismuth,  sine.  In  cer- 
tain instances  it  manifests  this  property  in  so  eminent  a  degree  that 
it  is  singular  it  should  not,  if  known,  have  been  explicitly  stated  in  all 
professed  descriptions  of  the  metal.  Bismuth  holds  a  high  rank  among 
metals  for  ks  property  of  promoting  fusibility  in  alloys,  as  is  particu- 
larly remarked  in  all  chemical  text-books,  and  wherever  the  metal  is 
treated  of,  its  alloys  with  lead  and  tin  being  specially  noted  as  extra- 
ordinary instances.  But  in  some  combinations  cadmium  displays  this 
property  more  decidedly  than  even  bismuth.  The  alloy  composed  of 
from  one  to  two  parts  of  cadmium,  two  parts  of  lead,  and  four  parts  of 
tin  is  more  fusible  than  the  corresponding  alloy  of  two  parts  (or  less)  of 
btimuthj  two  of  lead  and  four  of  tin.  In  smaller  proportions  its  supe- 
riority ifl  still  more  marked,  requiring  much  less  to  produce  the  same 
effect,  while  it  does  not  impair  the  tenacity  and  malleability  of  the  al- 
loy but  confers  hardness  and  general  strength. 

As  to  the  brittleness  which  cadmium  is  said  to  communicate  ^hen 
combined  with  any  other  metals,  the  facts  are,  some  of  its  alloys  even 
irith  malleable  metals  are  *^  brittle."  But  others  are  highly  tenacious 
and  malleable.  Its  alloys  with  gold,  platinum,  4ind  copper,  afford  in- 
stances of  the  former.  Its  combinations  with  lead,  tin,  and  to  a  cer- 
tain extent  with  silver  and  mercury,  are  examples  of  the  latter.  An 
alloy  of  two  parts  silver  and  one  of  cadmium  is  perfectly  malleable  and 
very  hard  and  sti^ong;  with  equal  parts  of  each  it  is  also  malleable  but 
possesses  less  tenacity;  bat  when  mixed  in  the  proportions  of  two 
parts  of  cadmium  and  one  part  of  silver,  it  is  brittle.  Equal  parts  of 
cadmium  and  mercury  form  a  tough  and  highly  malleable  composition ; 
in  the  proportions  of  two  parts  of  the  latter  to  one  of  the  former ;  the 
amalgam  is  nearly  equal  in  malleability  but  possesses  less  strength. 
These  mixtures  are  remarkable  in  view  of  the  fact  that  most  amalgams 
are  exceedingly  frail  and  brittle.  A  mixture  of  two  or  three  parts  df 
tin  with  one  part  of  mercury  is  so  fragile  as  almost  to  drop  to  pieces 
in  handling:  the  amalgams  with  lead,  bismuth,  &c.,  are  similar. 

The  fusibility  of  the  compounds  of  cadmium  and  mercury  is  nearly 
that  of  the  mean  of  their  constituents,  as  indeed,  appears  to  be  the 
case  with  other  amalgams.  I  do  not  perceive  that  mercury  acts  as  a 
fluidifying  agent  in  alloys — it  does  not  strictly  promote  fusibility  but 
serves  merely  to  communicate  of  its  own  fluidity  to  the  compounds  in 
nearly  the  ratio  in  which  it  is  employed ;  it  does  not,  like  cadmium, 
bismuth,  &c.,  confer  any  new  property  in  this  respect.  Being  fluid  at 
89^  below  the  zero  of  Fahrenheit's  scale  it  will  of  course  ^  it  only 
retain  its  own  property,  reduce  the  melting  point  of  the  compounds 
into  which  it  enters  as  an  ingredient^  below  that  of  the  metals  with 
If  hich  it  is  united. 
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Most  of  the  mixtures  of  mercury  with  other  metals,  although  it  mfty 
form  certain  definite  compounds  with  them,  indicate  combination  by 
simple  solution  and  mechanical  admixture  rather  than  by  chemical  af- 
finity. With  cadmium,  however,  it  exhibits  a  marked  affinity,  foim- 
ing  amalgams,  or  as  they  might  be  appropriately  designated,  alloyi 
which  possess  distinctive  characters,  indicating  a  true  chemical  combi- 
nation. 

But  I  leave  these  speculations  to  professed  chemists,  hoping  the 
points  herein  referred  to  may  serve  to  incite  attention  to  a  subject 
which  I  think  will  repay  investigation. 

Muhvillc,  Jnae  14, 1860. 


Specific  Qramty  of  Spirits  of  Wine. 

A  Mr.  Von  Baumhauer  has  been  led  by  three  series  of  carefully 
conducted  experiments  to  the  conclusion  that  the  densities  usually 
adopted  for  the  mixtures  of  alcohol  and  water,  from  the  experiments 
of  Gay-Lussac  and  others,  are  incorrect.  By  his  report,  it  would 
seem  that  every  precaution  was  taken  to  ensure  the  purity  of  the 
materials  and  accuracy  in  the  results,  and  the  following  are  his  results 
as  compared  with  those  given  by  Pouillet.  The  standard  of  density 
is  water  at  its  maximum  density,  and  the  mixtures  were  made  with 
absolute  alcohol.     The  temperature  was  15°  Cent.  (59®  F.) 


Per  cent,  of  alcohol, 

Density. 

Espeniceiit 

by  volume,  in  the 
mixture. 

Pouillet 

1. 

FirBt  Series. 

Second  Series. 

100 

0-7940 

0-7939 

07940 

95 

-8161 

•8119 

•8121 

90 

•8339 

•8283 

•8283 

85 

•8495 

•8438 

•8432 

80 

•8638 

•8576 

•8572 

75 

•8772 

•8708 

•8708 

70 

•8899 

•8837 

•8838 

65 

•9019 

•8959 

•8963 

60 

*     •9133 

•9079 

•9081 

55 

•9240 

•9193 

«9196 

60 

•9M0 

•9301 

•9302 

45 

•9432 

•9394 

•9400 

40 

•9515 

•9485 

•9491 

85 

•9587 

•9567 

•9569 

30 

•9648 

•9636 

•9636 

25 

•9692 

•9696 

20 

•9746 

•9747 

15 

•9799 

•9600 

10 

•9855 

•9856 

6 

•9919 

•9918 

0 

•9991 

•9991 

•9991 

i 

LflMLteSfltaMtf^Fuii. 

Preservation  of  Teast. 

M.  de  Changy  staties  that  by  intimately  mixing  with  any  ferment, 
liquid  or  solid,  a  certain  quantity  of  animal  or  vegetable  charcoal,  and 
drying  the  mixture  either  in  a  current  of  air  or  by  rotation^  a  powder 
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is  obtained  which  preserveB  all  its  fermentable  properties  for  an  un- 
limited time.  Beer  yeast  treated  in  this  way  keeps  its  power  for  a 
long  time,  and  the  presence  of  the  charcoal  in  the  vat  presents  more 
advantages  than  objections. — Co9mo$. 


On  the  Production  of  Ozone  hy  meant  of  a  Platinum  Wire  made 
Ineandeeeent  by  aw  Electric  Current.*    By  M.  Lb  Roux. 

If  a  platinnm  wire,  not  too  large,  be  made  incandescent  by  an  elec- 
trie  current  in  such  a  manner  that  the  ascending  flow  of  hot  air  which 
has  surrounded  the  wire  comes  in  direct  contact  with  the  nostrils,  an 
odor  of  ozone  is  perceived.  The  experiment  may  be  made  in  the  fol- 
lowing manner : — A  very  fine  platinum  wire  (t\jth  to  j'jth  of  a  milli- 
metre), 20  centimetres  long,  is  taken ;  it  is  formed  in  any  shape,  and 
supported  in  an  almost  horizontal  position  in  any  suitable  manner.  A 
glass  funnel  of  2  or  8  litres  is  placed  over  this,  so  that  the  air  has 
sufficient  access  to  the  wire.  As  the  neck  of  the  funnel  is  usually  too 
narrow,  it  is  cut  so  as  to  leave  an  aperture  2  or  8  centimetres  in  di- 
ameter, on  which  is  adjusted  a  glass  chimney  of  a  suitable  length ; 
the  object  of  which  is  to  cool  the  gases  heated  by  the  wirew  The 
wire  is  then  made  incandescent  by  means  of  twelve  or  fifteen  Bunsen's 
cells.  The  gas  issuing  from  the  chimney  is  found  to  have  the  odor  of 
ozone;  iodized  starch-papers  are  altered  in  a  few  minutes  when  placed 
over  the  chimney.  In  this  case,  the  air  passing  over  the  incandescent 
wire  undergoes  a  peculiar  modification  by  which  it  acquires  the  pro- 
perties of  ozone ;  but  whether  this  is  effected  by  the  electricity  acting 
as  a  source  of  heat,  or  by  its  own  proper  action,  must  be  reserved  for 
further  experiments. — Comptee  Rendue^  April  2,  I860. 

•  rrou  Xb»  Load.,  Xdin^  uid  Dab.  PhUoiophloia  Hag.,  May,  1800. 


Printing  Fahrice  in  Imitation  of  Embroidery. \ 

M.  Ferrot  has  recently  discovered  a  novel  mode  of  ornamenting 
fabrics  by  the  printing  process,  so  as  to  produce  an  effect  similar  to 
embroidery.  This  process  consists  simply  in  printing,  by  the  aid  of 
rollers,  any  desired  pattern  upon  a  fabric,  in  a  solution  of  gutta  percha, 
previously  bleached  by  the  aid  of  chlorine,  and  dissolved  by  any  of 
the  well-kliown  solvents.  The  fabric  so  printed  is  then  passed  through 
a  box  or  casing  containing  woolen,  cotton,  silk,  or  other  fine  flock  or 
colored  powder,  which  adheres  only  to  those  parts  impressed  with  the 
solution,  and  forms  beautifully  raised  patterns  and  devices  having  a 
fine,  soft,  and  velvety  surface.  This  process  recalls  to  our  mind  a 
very  similar  system  which  was  patented  as  far  back  as  1850,  by  Mr. 
Auchterlonie,  of  Glasgow.  Our  readers  will  find  a  notice  of  Mr.  Auch- 
terlonie's  system  in  our  8d  vol.,  1st  series,  at  page  105,  where  they 
will  be  enabled  to  compare  the  two,  and  judge  of  their  relative  values. 
We  have  not  seen  any  fabrics  ornamented  after  M.  Ferret's  plan,  but 
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we  inspected  Mr.  Auchterlonie's  fabrica,  and  witnessed  tlie  process  of 
ernamenting,  and  can  speak  with  the  greatest  confidence  of  the  suo- 
cess  of  the  system. 


New  and  Cheap  Motari. 

One  of  the  March  numbers  of  the  Cosmos  contains  an  enthusiastic 
editorial  describing  two  new  machines  which  are  to  revolationise  me- 
chanics in  France  (when  the  use  of  the  word  becomes  legal).  We 
copy  the  substance  of  these  as  a  specimen  of  the  statements  of  men 
who  profess  the  greatest  horror  of  American  exaggerations.  The  first 
is  a  steam-generator  somewhat  on  the  Perkins  principle  of  generating 
steam  bj  the  injection  of  small  quantities  of  water  upon  red  hot  sur- 
faces. As  so  many  persons,  and  among  others  so  many  Frenchmen, 
have  done  this  before,  all  that  the  Abbfe  claims  for  his  friend  M. 
Testud  de  Seauregard,  is  the  tinning  the  inside  and  outside  of  the 
boiler,  and  immersing  it  in  a  bath  of  melted  tin ;  but  these  novelties, 
according  to  account,  produce  the  following  desirable  results : — (we 
translate  literally) — ^'  Enormous  reduction  of  bulk  of  the  boiler;  enor- 
mous diminution  of  the  vaporizing  surface;  absolute  impossibility  of 
explosion;  immense  diminution  in  quantity  of  the  feed-water;  feed  of 
distilled  water  from  the  condensation;  no  more  calcareous  scale;  no 
more  cleaning,  or  a  simple  cleaning  with  a  brush ;  no  more  slowness 
in  the  boiling;  no  more  waste  of  time;  steam  entirely  dry  without  any 
water  carried  over ;  steam  whose  fixed  temperature  may  be  changed 
at  pleasure  from  200°  to  1000° ;  useful  employment  of  the  exhausted 
steam  [vapeur  morte)  for  the  generation  of  a  new  motive  force ;  con- 
densation as  perfect  as  it  can  be  with  the  production  of  a  vacuum  which 
adds  the  atmospheric  pressure  to  that  of  the  steam ;  a  truly  extraor- 
dinary regularity  and  stability  of  working;  possibility  of  doubling, 
tripling,  quadrupling,  &c.,  the  force  obtained  at  any  moment  without 
any  danger ;  a  furnace  naturally  smoke-consuming  whatever  combus- 
tible is  employed ;  the  attending  to  the  boiler  made  much  less  laborious; 
these  are  the  incontestible  advantages  which  the  tin-bath  generator  real- 
izes. It  is  adapted  without  any  increased  expense,  without  any  neces- 
sity for  troublesome  or  expensive  alterations,  to  all  steam  engines;  its 
constructors  guarantee  an  economy  of  50  per  cent,  on  the  fuel  before 
used  by  them,  however  reduced  this  expense  may  have  before  been." 
Now  if  a  handbill  issued  by  a  patentee  in  Amerioa  had  affirmed  one- 
fourth  the  amount  of  utter  absurdity  contained  in  this  extract  from  a 
journal  which  we  regard  as  the  very  best  scientific  journal  in  France, 
how  long  would  it  be  before  the  editors  in  France  and  England  had 
ceased  to  denounce  American  extravagance  and  credulity? 

But  this,  it  appears,  is  no  very  ^reat  thing  after  all;  abetter  machine 
is  an  explosion  engine  of  M.  Lenoir.  This  is  described  as  a  **  conical  cylinr 
der  {cylindre  eoniqiAe*  The  Abbfe  Moigne  plumes  himself  on  his  matbe* 
matics)  with  an  anterior  and  posterior  compartment  separated  by  a  pit- 
ton  similar  to  those  of  a  steam  engine."  The  gaa  mixed  ^t  the  rate  of  5 
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per  ct.  with  65  of  air,  is  admitted  BQccessively  at  each  end  and  explod- 
ed by  a  fipark  from  a  Binall  induction  machine ;  thus  blowing  the  piston 
back  and  forward.  AH  this  is  well  enough  and  old  enough,  bat  look  at 
the  resnlts : — *^  With  5  per  cent,  of  gas  and  95  of  air,  the  shaft  and  fly- 
wheel made  120  turns;  the  force  produced  was  fully  that  of  a  horse 
power.  A  stout  man  operating  on  the  circumference  of  the  fly-wheel 
could  not  stop  it ;  a  mass  of  iron  on  the  shaft  was  cut  by  the  gouge  or 
chisel  without  trouble.  With  this  speed  of  120  turns  for  twelve  hours, 
the  expenditure  of  gas  is  three  cubic  metres  (106  cubic  feet).  Estimat- 
ing the  cubic  metre  at6centimes(l  J  cents)  the  expense  per  horse  power 
per  hour  would  be  a  centime  and  a  half,  that  is  about' one-half  that  of 
the  same  force  from  coal. 

It  will  be  seen  that  gas  is  cheaper  in  Paris  than  here,  but  what  is 
that  to  what  follows.  '^We  applaud  with  great  pleasure  the  marvel- 
lous use  which  M.  Isoard  has  made  of  superheated  steam  united  with 
coal  tar,  to  generate  at  an  excessively  low  price,  and  as  rapidly  as  is 
wished,  torrents  of  Very  rich  lighting  gas.  If  we  are  not  mistaken, 
the  new  gas  will  cost  less  than  a  centime  per  metre  cube  (56^  cents 
per  thousand  cubic  feet),  and  as  it  requires  only  three  cubic  metres  for 
a  horse  pOwer  for  12  hours ;  this  force  which  in  the  most  privileged 
countries,  in  the  county  of  Oomtoally  near  the  mouth  of  the  mines^  (when 
did  the  English  coal  mines  get  into  Cornwaill  ?)  still  costs  five  centimes 
(1  cent)  will  cost  at  Paris  but  one-fourth  of  this." 

By  the  way,  is  not  tliis  the  Saunders'  Patent  which  has  just  exploded 
here,  after  a  temporary  notoriety  obtained  by  means  similar  in  char- 
acter to  these,  but  of  less  brilliancy  ? 

In  the  same  journal  we  find  the  following  appreciation  of  the  modi* 
fication  of  Rhumkorff 's  Induction  Apparatus  by  Ritchie,  of  Boston  : 

''An  American  physicist  had  brought  to  Paris  an  induction  machine 
of  a  form  somewhat  difiering  from  that  adopted  by  M.  Rhumkorff,  and 
of  larger  dimensions,  which,  when  excited  by  a  sufficient  battery,  gave 
a  continued  series  of  sparks  truly  frightful,  13  inches  long  and  more, 
and  snapping  with  a  formidable  noise,  less  like  electric  discharges  than 
like  thunder-bolts.  The  professors  and  physicists  who  saw  it  in  opera- 
tion at  M.  Jules  Duboscq's  were  astonished ;  it  threw  the  apparatus  of 
the  celebrated  artist  into  the  shade,  and  for  a  moment  it  might  be  be* 
lieved  that  they  had  been  surpassed.  M.  Jamin,  the  Professor  at  the  Po- 
lytechnic school,  who  was  anxious  to  enrich  the  collections  of  that  estab- 
lishment with  an  extraordinary  induction  machine,  gave  a  sort  of  chal- 
lenge to  M.  Rhumkorfi*;  he  threatened  to  purchase  the  American 
machine,  if  within  a  very  short  interval  he  did  not  produce  as  power- 
ful a  one.  M.  Rhumkorif  accepted  the  challenge,  and  his  new  appa- 
ratus, which  costs  less  than  half  that  of  the  American,  is  still  more 
powerful ;  the  sight  of  his  sparks,  or  of  his  thunder-bolts,  causes  the 
boldest  to  tremble ;  with  6  couples  of  Bunsen,  the  sparks  extend  to 
the  enormous  distance  of  16|  inches." 

Now,  omitting  this  extravagance  about  the  thunder-bolts  and  terrors, 
which  is  unworthy  of  a  serious  writer  on  Science,  let  us  establish  the 
bets  upon  which  the  story  is  based.    Prof.  McColloh,  of  Columbia 
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College,  N.  Y.,  took  out  with  him  one  of  Mr.  Ritchie's  instmments. 
Up  to  this  time  M.  Rhumkorff  had  never  got  a  spark  over  3  inches 
in  length ;  nor  had  Mr.  llearder,  who  improved  Bhamkorflf's  instru- 
ment in  England,  got  over  6.  Mr.  Ritchie's  instrument  is  operated 
by  3  cells  of  a  Bunsen  battery,  and  the  largest  form  (which  we  believe 
to  be  the  one  taken  over  by  the  Professor)  is  capable  of  giving  sparks 
18  inches  in  length. 

M.  Rhumkorff  had  (we  believe)  6  months  given  him  to  produce  his 
competing  machine,  and  was  allowed  to  examine  Mr.  Ritchie's  insim- 
ment  and  even  to  dissect  it ;  Mr.  Ritchie  never  having  attempted  any 
secrecy  as  to  the  differences  between  the  original  instrument  and  what 
he  modestly  called  a  modification,  although  it  is  in  some  respects  en- 
titled to  be  considered  a  new  instrument.  If,  then,  M.  Rhumkorff 
has  not  done  better  with  6  cups  of  battery  than  Ritchie  has  done  with 
Zj  the  Abbe  had  better  reserve  his  eloquence  for  future  endeavors. 


City  Telegraph. 

J.  Herpin  proposes  to  establish  throughout  Paris  a  system  of  tele- 
graphs by  which  messages  may  be  easily  and  rapidly  sent  from  one 
part  of  the  city  to  another.  This  would  be  a  great  convenience  and 
a  great  benefit  for  business  men.  The  proposed  tariff  is  very  che^. 
For  a  simple  message;  by  day,  2  cents;  by  night,  from  tnidnight  to 
6  A.  M.,  4  cents :  message  and  answer,  3  cents  by  day,  5  cents  by  night* 
He  calculates  the  probable  yearly  profits  of  the  enterprise  at  $200,000, 
besides  the  employment  given  to  laborers^  lame  and  feeble  persons, 
women,  &;c. — Cosmoss 


Transparent  Ivory.* 

The  process  for  makine  ivory  transparent  and  flexible  is  simply 
immersion  in  liquid  phosphoric  acid,  and  the  change  which  it  under- 
goes is  owing  to  a  partial  neutralization  of  the  basic  phosphate  of  lime 
of  which  it  principally  consists.  The  ivory  is  cut  in  pieces  not  thicker 
than  the  twentieth  part  of  an  inch,  and  placed  in  phosphoric  acid  of 
a  specific  gravity  of  1*181,  until  it  has  become  transparent,  when  it 
is  taken  from  the  bath,  washed  in  water,  and  dried  with  a  clean  linen 
cloth.  It  becomes  dry  in  the  air  without  the  application  of  heat,  and 
softens  again  under  warm  water. — Drtiggists'  Circular. 

•  Wrcm  ttie  Load.  Chwnicil  JXtmn,  No.  la 


Self'BegtBtering  Bygrometer. 

MM.  Midre  and  Chaviere  have  improved  the  common  hair  hygro- 
meter of  Saussure  by  adding  to  it  two  loose  hands,  which  are  moved 
by  a  pin  from  the  main  index,  so  as  to  register  maxima  and  minima. 
The  improvement  is  very  simple,  but  none  the  worse  for  that 
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Ducriptwn  of  an  HermeUcally-ieahd  Barometer.*     By  Bioharb 

Adie,  Liverpool. 

When  mounted  on  an  ivory  scale,  this  instrument  resembles  in  size 
and  portability  a  pocket  thermometer  of  the  medium  or  larger  class. 

It  is  constructed  from  a  piece  of  thermometer  tube,  in  which,  in  lieu 
of  the  spherical  or  cylindrical  bulb  formed  for  a  thermometer,  a  cis- 
tern is  made  in  the  form  of  the  section  of  a  cylinder,  1-4 
inches  diameter  and  1-lOth  of  an  inch  thick,  varying  these  ^y_^ 
measures  according  to  circumstances ;  but  generally  the  bulb 
has  nearly  the  shape  and  dimensions  of  a  half-crown.  On 
the  top  of  the  tube  there  is  an  air  cavity  similar  to  that  used  , 
in  Dr.  Butherford's  registering  thermometer. 


A.    The  cistern  containing  alcohol. 

BB.  The  tube  in  which  the  height  corresponding  to  the 

barometer  is  read. 
0.     The  top  of  the  alcohol  column. 
D.    The  air-cavity  for  correcting  for  teraperatare. 
31  to  27.    The  figures  to  represent  the  height  of  the 

column  CfWith  reference  to  the  mercurial 
'Column. 
8ub>dif  isions  between  each  inch  are  added  so  as  to  read 

off  to  "OS. 


The  influence  of  change  of  temperature  is  got  rid  of  by  trial  and  ad- 
justment of  each  instrument ;  so  that  the  expansion  of  the  air  in  t)ie 
upper  cavity  will  counterbalance  the  expansion  of  the  liquid  in  the  cis- 
tern. This  correction  for  temperature  applies  only  to  the  condition 
of  equal  heating  of  the  instrument  throughout.  When  it  is  well  done, 
an  instrument  is  obtained,  which  is  extremely  sensitive  to  any  change 
of  atmospherical  pressure. 

If  dipped  in  water  at  the  temperature  of  the  air,  the  column  in  the 
tube  immediately  rises  to  show  the  increase  of  pressure.  When  car- 
ried from  one  story  of  a  house  to  another,  the  change  is  noticed  as  the 
stairs  are  ascended.  In  the  beginning  of  last  April,  I  put  one  of  the 
barometers  in  the  comer  of  the  compartment  of  the  railway  carriage 
in  which  I  was  traveling,  from  Liverpool  to  Edinburgh,  where  it  indi- 
cated regularly  the  extensive  changes  from  the  sea  level  which  that 
line  of  route  contains. 

The  hermetically-sealed  barometer  which  I  have  found  to  work  best, 
18  filled  with  colored  alcohol ;  the  column  in  the  tube  moving  through 
about  1-5  inches  for  every  inch  of  the  mercurial  barometer. 

Filled  with  mercury,  instruments  corrected  for  temperature  were 
obtained  to  move  through  half  an  inch  for  every  inch  of  the  barometer; 
but,  in  point  of  mobility,  they  were  much  inferior  to  alcohol-filled  tubes. 

Filled  with  ether,  an  instrument  corrected  for  temperature  could 
not  be  obtained  in  combination  with  delicacy  of  indication ;  but  if  the 

*  Frem  tba  Loud.  Qwir.  Jour,  of  the  Chamlcal  Sodetj,  Afril,  1800. 
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correction  for  temperature  be  dispcDsed  with,  and  a  place  can  be 
found  for  the  barometer  where  the  changes  of  temperature  are  smaU, 
ether,  in  an  hermetically-sealed  tube  of  the  kind  described,  would  fur- 
nish a  most  minute  measure  of  changes  in  atmospheric  pressure. 

A  tube  filled  with  water  did  not  act  with  delicacy,  from  the  want  of 
mobility  in  the  fluid. 

In  the  hermetically-sealed  barometer,  the  reading  may  be  much  dis- 
turbed by  unequal  heating,  when  the  instrument  is  held  in  the  hand, 
or  the  sun  allowed  to  shine  on  a  portion  of  it.  This  can  in  a  degree 
be  prevented  by  the  skill  of  the  observer,  with  the  interposition  of 
non-conductors,  and  when  carried  by  holding  the  instrument  suspend- 
ed by  a  cord,  rather  than  keeping  it  in  the  pocket  or  hand.  When 
the  indication  has  been  disturbed  by  unequal  heating,  it  must  remain 
suspended  fifteen  or  twenty  minutes  before  a  reliable  reading  can  be 
made. 

Thin  Cast  Iron.  By  Wm.  Fairbaikn,  Esq.,  F.  R.  S.,  &c.,  President, 

in  the  Chair. 

Trom  the  Lond.  Cbemleal  Newt,  No.  19. 

The  President  exhibited  two  large  pans  of  cast  iron,  procured  by  Mr. 
Worthington  from  China,  where  they  are  used  for  boiling  rice.  The 
metal^  which  is  at  the  strongest  part  only  one*tenth  of  an  inch  in  thick- 
ness, possessed  considerable  malleability.  The  President  remarked 
that  the  art  of  making  such  large  castings  of  thin  metal,  was  unknown 
in  England. — Proc,  Manchester  Lit.  and  Fhilo.  Soc. 


Electro  Copies  of  Engraved  Steel  Plates.     By  Henkt  Biudburt. 

From  the  Joarnal  of  the  Sodetj  of  Arte,  No.  880. 

Sir  : — Through  the  medium  of  the  Journal  of  the  Society  of  Arts^ 
in  July  last,  I  made  known  the  result  of  my  endeavors  to  deposit  pure 
nickel  upon  the  surface  of  engraved  copper  plates.  This  I  have  con- 
tinued to  do  with  marked  success.  The  deposit  has  nearly  the  appear- 
ance of  silver  in  color,  possesses  almost  the  hardness  of  iron,  is  free 
from  oxidation  by  air,  resists  the  action  of  the  ordinary  acids,  and, 
being  easy  of  manipulation  and  inexpensive,  is  well  worthy  of  atten- 
tion. Each  coating  will  furnish  5000  impressions  and  upwards.  It 
is  so  hard  as  to  stand  the  free  use  of  the  burnisher,  and  its  texture  is 
so  fine  as  not  to  show  the  worn  away  portions  of  the  deposit  after  each 
successive  coating. 

Finding  the  deposit  so  beautifully  fine  in  texture  and  polished  in 
surface,  it  occurred  to  me  that  if  an  engraved  steel  plate  were  covered 
with  such  a  deposit,  the  plate  might  safely  be  immersed  in  a  solution 
of  sulphate  of  copper,  and  a  metallic  matrix  be  produced  direct  from 
it,  without  the  risk  of  injury  from  the  action  of  the  acid  of  the  solu- 
tion. I  have  tried  this  with  complete  success,  and  have  found  (as 
might  be  supposed)  that  an  electro  copy  of  a  steel  plate  thus  obtained 
is  very  superior  to  one  made  from  a  matrix  of  gutta  perclia  or  other 
plastic  composition.  The  engraved  plate,  however,  must  be  quite  free 
from  under-cut  lines. 

12  and  18  letter  Uob,  fleet  Stzeet,  Mcj  %  18flO. 
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Jftoum  of  Platinum. 

M.  H.  Sainte-Glaire  Deville  continues  to  announce  his  fusion  of  pla« 
tinum  as  though  there  were  something  new  in  it.  In  this  city  it  has 
been  worked  in  this  way  in  large  masses  for  years,  by  Mr.  JBishop, 
formerly  assistant  to  Dr.  Hare.  And,  by  the  way,  as  Prof.  Deville 
continues  to  find  the  density  of  iridium  18,  it  is  evident  that  his  fusion 
of  that  metal  must  be  very  imperfect,  for  Drs.  Hare  and  Boyi  found 
21-8,  and  the  latter  was  not  free  from  air-bubbles.  Iridium  is,  there- 
fore, the  heaviest  metal  yet  known. 


Clarifying  Coal  Oils. 

From  the  Lond.  Chemical  New*,  Ko.  10. 

Messrs.  Dumoulin  and  Cotelle  have  been  making  a  series  of  expe- 
riments with  a  view  of  rendering  heavy  oils  suitable  for  ordinary 
lighthig  purposes,  and  have  succeeded  in  producing  a  magnificent 
light,  free  from  smoke  and  smell,  and  adapted  in  nil  respects  for  burn- 
ing in  a  room.  The  following  is  their  process : — In  a  close  vessel  are 
placed  100  lbs.  of  crude  coal  oil,  25  quarts  of  water,  1  ft),  of  chloride 
of  lime,  1  ft),  of  soda,  and  half  a  pound  of  oxide  of  manganese. 
The  mixture  is  violently  agitated  and  allowed  to  rest  for  24  hours, 
when  the  clear  oil  is  decanted  and  distilled.  The  100  &)s.  of  coal  oil 
are  to  be  mixed  with  25  lbs.  of  resin  oil ;  this  is  one  of  the  principal 
points  in  the  manipulation  :  it  removes  the  gummy  parts  from  the  oil 
and  renders  them  inodorous.  The  distillation  spoken  of  may  termi- 
nate the  process,  or  the  oils  may  be  distilled  before  they  are  defecated 
and  precipitated. — Le  Genie  Indmtriel. 


On  the  Composition  of  Water  obtained  from  the  Coal-strataj  Bradford 

Moory  Yorkshire,     By  F.  A.  Abel,  Esq. 

From  tbo  Lond.  Ed.  and  Pub.  Phil.  Mag.,  May,  1860. 

The  analysis  of  a  sample  of  water  from  the  above  source  was  un- 
dertaken a  short  time  since  with  the  view  to  ascertain  whether  it  was 
adapted  to  general  domestic  purposes.  The  results  furnished  by  the 
examination  appeared  of  sufficient  interest  to  warrant  their  publica- 
tion. 

Two  samples  of  the  water  collected  at  the  mouth  of  a  coal-pit,  at 
an  interval  of  about  one  month  (the  separate  analyses  of  which  fur- 
nished thoroughly  concordant  results),  were  submitted  to  me  officially 
for  examination  by  Lieutenant-Colonel  Hamley,  Commanding  Royal 
Engineer  at  York,  who  informed  me  that  the  water,  which  is  highly 
esteemed  in  the  neighborhood  for  drinking  and  culinary  purposes,  is 
raised  from  coal-pits,  at  a  depth  of  about  200  feet  beneath  Bradford 
Moor — an  abundant  and  regular  supply  being  obtained. 

The.  specific  gravity  of  the  water  was  1000-78  at  60°  F.  Its  re- 
action was  powerfully  alkaline,  and  its  flavor  was  brisk  and  agreeable. 
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The  proportion  of  solid  matter  obtained  on  evaporation  amonnted 
to  44*1  grains  in  an  imperial  gallon,  of  which  bj  far  the  largest  pro- 
portion consisted  of  carbonate  of  soda. 

The  alkalinity  of  the  boiled  water  was  determined  bj  means  of 
standard  snlphuric  acid,  and  found  to  be  equivalent  to  a  proportion 
of  30*76  grains  of  carbonate  of  soda  in  an  imperial  gallon. 

The  result  obtained  by  the  direct  determination  of  the  carbonic 
acid,  corresponded  accurately  to  the  proportion  required  by  theory  to 
hold  in  solution  the  whole  of  the  lime  and  magnesia  in  the  water,  and 
to  form  bicarbonate  with  the  amount  of  soda  represented  by  the  num- 
ber above  quoted. 

The  following  statement  represents  the  proportions  of  the  various 
constituents  existing  in  solution  in  an  imperial  gallon  of  the  water : — 

Bicarbonate  of  soda,  .  .  •    43*53 

Balphate  of  soda,  .  •  •  7*50 

Chloride  of  sodium,  .  •  •       1*34 

Sulphate  of  potassa,  •  .  .  0*31 

Phosphate  of  lime,  •  .  .      trace. 

Carbonate  of  lime,  .  •  •  1*90 

Carbonate  of  magnesia,  .  .  •      0-80 

Organic  matter,  •  .  .  1*20 

Carbonic  acidy  holding  the  carbonates  of  lime  and  magnesia  in  so- 
lution,  1*25  grains 2*642  cubic  inches  at  60°  F. 

The  absence  of  nitric  acid,  ammonia,  silicic  acid,  alkaline  sulphides, 
and  oxide  of  iron  was  established  by  special  examinations. 


A  Composition  named  Zeiodelite^  a  hind  of  Paste  which  becomes  as 
hard  as  Stone^  is  unchangeable  by  the  Air^  and  being  proof  against 
the  action  of  AcidSy  may  replace  Lead  and  other  substances  for  va- 
rious uses.^    Joseph  Simon,  1859. 

Zeiodelite  is  made  by  mixing  together  19  fi>s.  of  sulphur  and  42  B>8. 
of  pulverized  stoneware  and  glass.  The  mixture  is  exposed  to  a  gentle 
heat,  which  melts  the  sulphur,  and  then  the  mass  is  stirred  until  it 
becomes  thoroughly  homogeneous,  when  it  is  run  into  suitable  moulds 
and  allowed  to  cool.  This  preparation  is  proof  against  acids  in  gene- 
ral, whatever  their  degree  of  concentration,  and  will  last  an  indefinite 
time.  It  melts  at  about  120°  Centigrade,  and  may  be  re-employed 
without  loss  of  any  of  its  qualities,  whenever  it  is  desirable  to  change 
the  form  of  an  apparatus,  by  melting  at  a  gentle  heat  and  operating 
as  with  asphalte.  At  110°  Centigrade  it  becomes  as  hard  as  stone, 
and  therefore  preserves  its  solidity  in  boiling  water.  Slabs  of  zeio- 
delite may  be  joined  by  introducing  between  them  some  of  the  paste 
heated  to  200°  Centigrade,  which  will  melt  the  edges  of  the  slabs,  and 
when  the  whole  becomes  cold  it  will  present  one  uniform  piece.  Cham- 
bers lined  with  zeiodelite  in  place  of  lead,  the  inventor  says,  will  en- 
able manufacturers  to  produce  acids  free  from  nitrate  and  sulphate  of 
lead.  The  cost  will  be  only  one-fifth  the  price  of  lead.  The  compound 
is  also  said  to  be  superior  to  hydraulic  lime  for  uniting  stone,  and  re* 
sisting  the  action  of  water. 

•  VioBi  the  Load.  Chonical  N«wi^  No.  14. 
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Particulars  of  the  Steamer  Kilauea, 

Hull  built  by  Paul  Curtis.  Machinery  by  Atlantic  Works,  Boston, 
Mass.  Owners,  G.  A.  Williams  k  Co.  Intended  service,  at  the  Sand- 
wich Islands. 

HuLL.~Length  on  deck,  130  ft.'S  ins.  Breadth  of  beam  (molded),  26  ft.  Depth  of 
hold,  10  ft.  Do.  to  apar  deck,  16  ft.  6  ios.  Frames—molded,  13  ins. — aided,  12  to  U 
ina. — apart  from  centrea,  30  ioa.,  and  stropped  with  diagonal  double  braces,  S^X  J  in. 
Draft,  forward  and  aft,  10  ft.  Tonnage,  398  tons.  Area  of  immersed  section  at  load 
draft  of  10  ft  ,  225  sq.  ft.     MasU,  two— Rig,  Brigantine. 

Emgikks. — Vertical  direct -acting.  Diameter  of  cylinder,  two  of  26  ins.  Length  of 
stroke,  3  ft.  Maximum  pressure  of  steam,  25  lbs.  Cut*ofl»  ordinarily  one-fourth.  Maxi- 
mum revolutions  at  above  pressure,  55. 

Boiler. — One->Return  flue.  Length,  28  ft.  Breadth,  7  ft.  9  ins.  Height,  exclu- 
sive of  steam  chimney,  8  ft.  9  ins.  Number  of  furnaces,  two.  Breadth  do.,  3  ft.  4  ins. 
Length  of  grate  bars,  6  ft.  3  ins.  Number  of  flues,  above,  4,  below,  10.  Internal  dia- 
meter do.,  above,  1  fl.  6  ins.,  below,  8  of  10  ios.  and  10  of  18  ins.  Length  do.,  above, 
22  ft.  8  ins.,  below,  15  ft.  11  ins.     Diameter  of  smoke  pipe,  3  ft.  3  ins. 

PROPBLLBRfl. — Diameter  of  screw,  9  ft.  Length  do.,  3  ft.  6  ins.  Pitch  do.,  21  to  23  ft. 
Number  of  blades,  three.  C.  U.  H. 


Specification  of  a  Patent  granted  to  Barnabas  Wood,  of  Davidson 
County,  State  of  Tennessee,  for  an  Improved  Alloy  or  Metallic 
Composition  suitable  for  a  Metallic  Cement  in  the  manufacture  of 
Tin,  Pewter,  and  other  metals ;  also  useful  for  casting  and  other 
purposes. — Dated  March  20th,  1860. 

The  object  of  my  invention  beins  to  produce  an  alloy  possessing 
great  fusibility  in  connexion  with  the  requisite  tenacity  and  malle- 
ability suited  for  certain  uses ;  I  efiect  this  object  by  the"  employment 
of  cadmium  in  suitable  proportions  in  combination  with  certain  propor- 
tions of  lead  and  tin :  by  which  means  I  have  produced  an  alloy  which 
is  superior  to  others  in  use  in  respect  to  the  joint  qualities  above  men-^ 
tioned,  and  which,  as  a  metallic  cement  or  solder  in  fabricating  wares 
from  certain  metals,  is  an  improvement  upon  all  others.  It  is  claimed 
as  an  improvement  upon  the  ordinary  solders  especially  for  soldering 
metals  consisting  essentially  af  tin,  such  as  pewter  and  other  of  the 
more  fusible  combinations  of  tin  employed  in  the  arts ;  and  in  general 
in  all  those  cases  which  require  an  easily  melted,  and  highly  t6iu|r<^ 
cious  and  malleable  solder. 

It  consists  of  the  following  proportions,  which  may  be  somewhat 
modified  in  various  ways  without  substantially  modifying  the  result, 
to  wit : 

Cadmium  from  one  to  two  parts;  lead  two  parts;  tin  four  parts ;  the 
result  as  to  fusibility  and  tenacity  being  nearly  identical  whether  the 
cadmium  bo  used  in  the  larger  or  smaller  ratio. 

This  alloy  possesses  great  strength  and  tenacity,  is  perfectly  maU 
leable,  and  melts  at  a  temperature  somewhat  under  300°  F.,  being 
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Bome  50°  or  60°  below  the  melting  point  of  the  most  fusible  mixture 
of  lead  and  tin  used  for  solder ;  and  is  not  inferior  in  other  qualities. 
And  in  the  essentials  of  tenacity  and  malleability  it  is  superior  to  any 
of  the  so-called  "  bismuth  solders  "  which  melt  at  as  low  a  temperature. 
Its  qualities  render  it  likewise  superior  to  any  other  alloy  for  casting 
and  modeling  purposes,  in  certain  cases,  as  will  be  at  once  evident  to 
those  versed  in  the  business. 

The  specimen  marked  "  No.  3  "  forwarded  Oct.  81st,  1859,  consists 
of  one  part  cadmium,  one  part  lead,  and  two  and  a  half  parts  tin.  Of 
the  additional  specimens,  No.  4  contains  two  parts  cadmium,  two  lead, 
and  four  tin ;  and  No.  5,  one  part  cadmium,  two  parts  lead,  and  four  tin. 

For  greater  fusibility  to  suit  particular  cases,  mercury  may  be  added, 
although  its  tendency  is,  especially  if  used  in  large  proportion,  to  im- 
pair the  quality  of  tenacity,  according  as  it  improves  that  of  fusibility. 
But  it  may  be  used  in  quantity  at  least  equal  to  that  of  the  cadmium 
without  sensible  detriment,  while  three  or  even  four  times  that  amount 
will  not  so  destroy  the  useful  qualities  of  the  composition  but  that  it 
may  be  used  to  advantage  as  a  solder  for  certain  cases,  thereby  lower- 
ing its  melting  point  to  nearly  the  temperature  at  which  water  boils. 

The  greatest  fusibility  is  obtained  when  cadmium  is  used  in  the  pro- 
portions of  the  formula  above  named,  or  in  the  ratio  of  one-fourth  to 
one-eighth  of  the  joint  quantity  of  lead  and  tin  ;  but  I  do  not  confine 
myself  to  this  ratio,  as  the  cadmium,  for  economy,  may  be  considerably 
reduced,  say  to  one-tenth  or  one-twelfth  of  the  other  two  metals,  with- 
out materially  diminishing  this  quality  of  the  alloy  for  practical  use. 

Cadmium  may  be  used  upon  the  same  principle  to  improve  the  or- 
dinary tinner's  solder  also  called  ^'  fine  solders,"  consisting  essentially 
of  tin  alloyed  with  lead  in  the  proportion  of  about  one  part  lead  to  two 
or  three  parts  tin ;  being  used  in  the  ratio  aforesaid  in  respect  to  the 
sum  of  these  met&ls,  thereby  conferring  greater  fusibility  than  a  like 
ratio  of  bismuth,  without,  like  bismuth,  impairing  the  qualities  of  te- 
nacity and  malleability. 

The  same  holds  in  respect  to  the  combinations  of  lead,  tin,  and  bis- 
muth, or  ''bismuth  solders  "  in  the  more  fusible  forms  of  which,  the 
use  of  cadmium,  according  to  the  same  principle,  will  produce  results 
not  hitherto  obtained,  and  of  decided  benefit. 

In  particular,  those  mixtures  of  lead,  tin,  and  bismuth  which  melt 
at,  or  somewhat  under,  the  temperature  of  boiling  water,  and  which 
in  consequence  of  this  extreme  fluidity  are  known  by  the  common  name 
of  ''  fusible  metal,"  may,  by  the  means  indicated,  be  greatly  improved 
in  this  quality  without  detriment  to  other  useful  qualities — the  use  of 
cadmium  in  any  form  in  these  mixtures  to  an  amount  equal  to  one- 
fourth,  or  one-eighth  of  the  amount  of  lead  and  tin  in  them  producing 
about  the  greatest  attainable  fusibility;  although  to  insure  the  best  re- 
sults in  respect  to  other  qualities,  as  tenacity  and  pliability,  it  is  better 
to  use  a  little  more  lead  and  less  tin  than  stated  in  the  usual  formulas 
of  ''  fusible  metal."  I  generally  use  the  following  proportions  where 
the  greatest  fusibility  is  required,  to  wit :— cadmium  one  to  two  parts, 
tin  two  parts,  lead  four  parts,  bismuth  seven  to  eight  parts ;  the  alloy 
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in  these  proportions  melting  at  about  160^  F.,  being  some  40°  or  50° 
below  the  melting  point  of  the  said  '^  fusible  metal "  and  not  inferior 
in  other  qualities  for  the  purpose  of  a  metallic  cement.  The  specimen 
marked  ^^  No.  1",  contain^  the  larger  proportion  of  cadmium,  consist- 
ing of  cadmium  56  parts,  tin  59  parts,  lead  103^  parts,  bismuth  212 
parts,  being  combined  according  to  the  chemical  equivalents  of  the  in- 
gredients, conceiving  the  union  to  be  more  intimate  and  perfect — al- 
though siibsequent  experiment  has  not  demonstrated  any  practical 
advantage  to  result  from  such  nice  adjustment  of  proportions. 

When  the  cadmium  constitutes  from  one-tenth  to  one-twelfth  of  the 
joint  amount  of  lead  and  tin,  the  melting  point  will  be  about  170°  or 
180°  F.,  being  low  enough  for  general  use  in  most  cases. 

These  proportions  may  be  somewhat  varied  without  materially  modi- 
fying the  result.  The  proportions  of  cadmium  and  bismuth  remaining 
the  same,  those  of  the  lead  and  tin  may  be  greatly  varied  in  respect 
to  each  other,  provided  they  jointly  hold  a  similar  ratio  to  the  whole. 
Thus  for  greater  softness  the  lead  may  be  employed  in  a  much  greater 
excess  over  the  tin  than  stated  in  the  formula,  and  for  greater  hard- 
ness and  rigidity,  the  tin  may  preponderate  over  the  lead. 

This  alloy  may  be  nsed  as  a  cement  for  very  fusible  alloys,  such  as 
the  ^^  white  metal "  used  for  bells,  the  clichi  of  the  French,  and  the 
so-called  ^^  fusible  metal "  above  named ;  also  for  light  wares  of  pew- 
ter, &€.,  and  as  a  convenient  temporary  cement;  also  for  light  castings 
requiring  a  more  fusible  material  than  the  bismuth  alloys ;  not  being 
liable  to  the  objectioiu  appertaining  to  the  amalgams  resorted  to  in 
such  cases. 

Its  melting  point  may  be  lowered  by  adding  mercury,  which,  in  quan- 
tity eqaal  to  one  or  two  parts  of  the  cadmium,  is  less  objectionable  than 
in  alloys  without  cadmium. 

For  greater  tenacity  with  a  melting  point  similar  to  that  of  the  "  fu- 
eible  metal "  before  mentioned,  a  larger  proportion  of  lead  should  be 
used,  so  that  this  metal  shall  equal  or  somewhat  exceed  the  quantity 
of  bismuth. 

My  mode  of  compounding  the  ingredients  possesses  nothing  peculiar ; 
they  may  be  melted  all  together  and  mixed  by  stirring,  or  melted  se- 
parately and  poured  together.  I  usually  melt  the  cadmium  and  lead 
together  in  one  vessel,  and  the  tin,  or  tin  and  bismuth,  in  another, 
pouring  them  together  when  melted,  and  mixing  thoroughly  by  pour- 
ing the  whole  a  few  times  from  vessel  to  vessel.  Mercury  when  used 
is  added  to  the  melted  alloy,  mixing  as  before. 

Nor  is  my  manner  of  using  the  composition  peculiar.  The  parts  of 
the  metals  to  be  cemented  are  touched  with  a  solution  of  chloride  of 
sine,  and  the  solder  applied  as  usual,  and  fused  by  the  application  of 
heat  in  any  of  the  ordinary  modes.  In  casting,  when  used  for  taking 
casts  or  moulds  from  other  fusible  metals,  these  should  be  brushed  over 
with  black  lead,  lamp  black,  India  ink,  or  other  pigment,  to  prevent 
adhesion.  A  solution  of  logwood  or  red  sanders  in  alcohol  is  very  con- 
venient for  the  purpose. 

I  do  not  claim  the  combination  of  lead  snd  tiui  or  of  lead,  tin,  and 
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bismuth,  in  the  proportions  specified,  nor  any  other,  separate  and  apart 
from  cadmium.  Nor  do  I  claim  any  results  that  have  been  produced 
by  any  of  the  combinations  referred  to  apart  from  cadmium,  whether 
that  of  fusibility  or  any  other,  nor  any  merely  equivalent  results  that 
may  have  been  hitherto  produced  by  other  combinations.  I  do  not 
claim  the  use  of  cadmium  as  an  alloy,  or  as  an  ingredient  in  alloys,  to 
be  any  thing  new,  nor  its  use  in  connexion  with  any  of  the  metals  spe- 
cified for  the  purpose  of  producing  any  results  in  alloys  other  than 
those  described.  I  confine  myself  to  its  use  in  the  ratio  substantially 
as  specified  in  combination  with  the  metals  herein  specified  in  the  pro- 
portions of  the  said  metals  substantially  as  set  forth,  so  as  to  produce 
an  improvement  in  alloys  whether  in  the  qualities  of  fusibility  and  te- 
nacity jointly,  or  of  either  (separately),  but  without  practical  detri- 
ment to  the  other,  so  as  to  produce  a  better  article  for  use  as  a  metal- 
lic cement,  and  for  certain  other  uses. 

What  I  therefore  claim  as  my  invention  is. 

The  composition  of  matter,  or  alloy,  consisting  of  the  following  pro- 
portions of  cadmium,  lead,  and  tin,  or  any  modification  thereof  substan- 
tially as  indicated  so  as  to  produce  a  similar  result  in  alloys,  to  wit : 
cadmium  from  one  to  two  parts,  lead  two  parts,  tin  four  parts,  possess- 
ing the  properties  and  advantages  as  herein  described,  and  that  may 
be  used  as  a  metallic  cement,  and  for  other  purposes,  and  to  which  also 
mercury  may  be  added,  as  set  forth,  to  modify  the  result  for  particular 
cases. 

I  also  claim  as  a  further  application  of  the  same  principle  embodied 
in  the  production  of  the  aforesaid  alloy,  the  composition  of  matter  or 
alloy  consisting  of  from  one  to  two  parts  cadmium,  two  parts  tin,  four 
parts  lead,  and  seven  or  eight  parts  bismuth,  or  any  modification  there- 
of as  herein  specified  and  indicated  so  as  to  produce  an  alloy  as  de- 
scribed, useful  as  a  cement  and  for  other  purposes  as  set  forth,  and  to 
which  also  mercury  may  be  added  as  stated. 

What  I  claim  as  new  in  either  case  being  the  herein  specified  im- 
provement in  alloys  produced  by  using  cadmium  in  the  ratio  and  man- 
ner herein  described,  in  combination  wUh  the  metals  specified  in  the 
proportions  thereof  substantially  as  set  forth. 
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Basket, 

Bayonet  Bcabbarda, — Mannf.  of 

__ , — Frog  for    ■ 

Bed  Bottom, 
Bedstead  Fastening, 
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Bedsteads, — Invalid 
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Bezaleel  Sexton, 
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Carter  and  Jones,       • 
George  Mock,      • 
William  C.  Banks,     . 


Amos  Seaman,  * 

J.  H.  Bonharo,    • 

A .  Hayes  &,  J.  Vancuren, 
Joel  Lee,  • 

B.  T.  Stowell, 
John  Johnson,     • 

J.  C.  Moore,  • 

J.  G.  Putnam,     • 
John  Gilmore,  • 

Walter  Stewart, 
Wm.  S.  Loughborough, 
A.  P.  Merrill,  Jr.,        • 
James  Aiken,      • 
Y.F.Wright, 
M.  M.  Jones,       # 
N.  E.  Badgley,  • 

G.  W.  Davis,      . 
Samuel  Hall, 
L.  0.  Colvixi, 


Albany,  * 
Rochester, 
City  of 
Pittsburgh, 
Como  Depot, 


N.Y. 


«< 


M 


U 


M 


Cultivator  Teeth,  . 
Cultivators, 


»•» 


, — Hand 

Cap  and  Stand, — Metallic 
Curtain  Fixture,    . 

Dentists,  ^Moulds  for  metal  dies. 
Digging  Machines, 
Ditching  Machines,  • 


Door  Fastener,       • 

—  Latch,  • 
— ^ —  Lock,             . 

—  Plate, — Glass 

Drain  Tiles, — Mode  of  Laying 
Drains, — Cement  • 

Dress  Hook,  • 

Dri!l,~Hand 


Dumb-bells, 

Dumping  Wagons,  • 

Egg-beater, 

Elastic  Cloth, — Manufacture  of 
Electrodes, — Insulator  for 
Embroidery  Sewing  Stand, 
Engraving  Rollers,— Mach's  for 
Evaporating  Apparatuses^ 


Liquids, 


Fat,^Machines  for  Cutting 
Fats  into  Fatty  Acids, — Decom. 
Feathers, — Renovating     . 
Felloes,— Machines  for  Bending 


D.  B.  Rogers, 
John  NeflT,  Jr. 
R.  P.  Van  Home, 
D.  C.  Jordan,  • 

S.  J.  Ladd, 
J.  F.  Hall, 

F.  Y.  Clark, 

A.  A.  Garver,      . 

Benedict  and  Cummings, 

C.  O.  West  and  others, 
John  Masters,  • 
John  Lightfoot,  • 

R.  L.  Underbill, 
Henry  Lockwood, 
Montaf^ue  6c  Townsend, 
H.  F.  Baker, 
Benjamin  Livermore, 
J.  W.  Strange,    • 
J.  H.  Parker, 

D.  F.  Savage, 
Tolhurst  and  Sartwell 

Frederick  Ashley, 
H.  H.  Day. 
Engler  and  Kranss, 
Dana  Bickford,    . 
William  Shields, 
Isaac  Sherman,   . 
T.  J.  Price, 
Ernst  Constantine, 
George  Stevenson, 

J.  M.  Hunter,      • 
R.  A.  Tilghman, 
O.  J.  Pennell,     . 
Arthur  Hemenway, 


Winnebago  co., 

Elizabethtown, 

Chenoa, 

Galesburgh, 

Quincy, 

Naples, 

Peoria, 

Tioga, 

New  Orleans, 

Natchez, 

Rochester, 

Natchez, 

w 

Green  Hill, 

Morrisville, 

Gadsden, 

Brooklyn, 

Citv  of 

Cincinnatus, 

PitUburgh, 

Pultncy, 

Gratiot, 

Center  Port, 

Providence, 

Bangor, 

Savannah, 

Mechanicsb'gh, 

W.  Springfield, 

Martinsville, 

Waukegan, 

Cold  Spring, 

Bath, 

City  of 

New  Bedford, 

Centreville, 

Hartford, 

Bangor,   ' 

Boston, 

u 
(f 

Liverpool, 

City  of 

«t 

Paris, 

Westerly, 

Manchester, 

Cleveland, 

Industry, 

City  of 

Zionsville, 

City  of 
Philadelphia, 
Williamsporty 
Clevelandy 


8 

IS 
29 

Pennt.  39 
Miss.  1 
1 
I 
22 
23 
28 
23 
29 

«  29 

Penna.  23 


III. 

Ohio, 

111. 


«< 


M 


La. 

Miss. 

N.Y. 

Miss. 


M 


Ga. 
N.Y. 

Ala. 
N.Y. 

« 
tt 

Penna. 

N.Y. 

Ohio, 

N.Y. 

R.L 

Me. 


23 
1 
8 

23 
1 
I 

15 

1 

22 

29 

23 

29 

8 

6 

29 

23 

8 

22 


Ga.        23 

Penna.  23 
"  15 
Ohio, 
III. 
Ky. 
N.Y. 


M 


Mass* 

Ind. 
Vt. 
Me. 
Mass. 


Ohio, 
N.Y. 


15 

23 

8 

23 

I 

23 

1 

I 

8 

15 

15 

29 

8 


1 

u  s9 
Franee,  15 
R.L  1 
Engt'd,  15 
Ohio,  22 
III.  15 
N.Y.  8 
Ind.        8 

N.Y.     8 
Penna.  15 

Ohio,      I 


Fellins  Treaty 

Ferules,  • 

Fertilisere,  . 

— — — ,^Mech'i  for  Sowing 

Filters, 

Filtering  Apparatnt, 

Fire  Arms, — Hammer  Guardf 

, — Repeating    • 


-, — Revolving 


Fire-escape, 


Fire-plaee,  • 

Fire-proof, — Rendering  Safes 

Flock, — Machinery  for  Catting 

Flues, — Construction  of 

Fruit  and  Vegetable  Cutter, 

Furnaces, 

- — —        i — Hot-air 

, — Feeding  Sawdust  to 

Gaseliers,  • 

Gas, — Apparatus  for  Generating 

-^—  Burners,        • 

—  Retorts, 

, — Securing  Lids 
Gates,  • 

Gate  Pulley, 
Girders,— Iron  Truss 
Glass,— Grinding  dt  Polishing 
Governor  Valves, 
Grain  Binding  Machines, 
— —  Cleaners,  • 


■■• 


— —  Scales,  • 

-^—  Separators  and  Cleaners, 

— »~  Weighing  Machines, 

Grate, — Coal 

Grinding  Surfaces,— Pig  Metal 

Grist  Mills, 

Gun  Stocks, 

Hair,^Pieking  Curled 
Halters,  • 

Bame  Tugs,  • 

Harrow8,-^8eeding  • 

Hervesters, 


, — Guard  Fingers  for 

— -, — Raking  Attach,  for 

Harvesting  Machines,      . 
Hat  Bodies, — Felting, 
Heating  Appsratus, — Steam 


— ^—  Buildings, — Boiler  for 
Hemp  Brakes,  • 

Hoisting  Machinery, 
— ^—  Persons,— Machines  for 
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Pomeroy  Johnson, 

Whitney's  Pt., 

N.Y. 

16 

T.  W.  Detray, 

Montpelier, 

Vt 

39 

Lemuel  Stephens, 

Philadelphia, 

Penna. 

8 

R.  J.  Hill, 

Americus, 

Ga. 

29 

L.  S.  Chichester, 

City  of 

N.Y. 

29 

J.  H.  G.  D.  Wagner, 

Paris, 

France 

.29 

Benjamin  Singleton, 

Portsmouth, 

Va. 

1 

W.  H.  Elliott, 

Plattsburgh, 

N.Y. 

29 

M 

• 

M 

(1 

29 

Savage  and  North,     • 

Cromwell, 

Conn* 

16 

A.  i.  Gibson,       • 

Worcester, 

Mass. 

22 

Frederick  Seymour,    • 

Cincinnati, 

Ohio, 

I 

Baker  and  McGill, 

City  of 

N.Y. 

22 

Leonard  King,            • 

Bridgeport, 

Conn. 

22 

Loais  Knocks,    • 

Davenport, 

Iowa, 

22 

Albin  Warth, 

City  of 

N.Y. 

29 

Henry  Powelson, 

N.  Brunswick, 

N.J. 

29 

Alfred  Carson,            • 

City  of 

N.Y. 

22 

A.  K.  Eaton, 

Brooklyn, 

M 

29 

J.  Tilton  &,  E.  Riston, 

Northfield, 

N.H. 

16 

R.F.  O'Brien,    . 

Boonville, 

Mo.     . 

15 

W.  H.  Trissler, 

Lima, 

Ind. 

22 

R.  R.  Taylor,      . 

Reading, 

Penna. 

8 

Jacob  Stuber,              • 

Utica, 

N..Y. 

1 

J.  P.  Wigal, 

Henderson, 

Ky. 

S 

J.  W.  Kerr. 

Pittsburgh^ 

Penna. 

22 

A.  K.  Tupper,     • 

Milford, 

Mich. 

22 

G.  W.  Thompson,      • 

City  of 

N.Y. 

1 

Charles  Wooster, 

M 

M 

22 

J.  R.  Thomas, 

Williamsburgh 

M 
t 

29 

S.  H.  Sill, 

Geneva, 

M 

8 

David  Bedell, 

Seneca  Falls, 

U 

8 

J.  W.  Murphy,    . 

Philadelphia, 

Penna. 

8 

Albert  Uroughton,       • 

City  of 

N.Y. 

29 

G.  H.  Timmerman, 

St.  Louis, 

Mo. 

1 

Daniel  W.  Ayres,       • 

Middleport, 

III. 

22 

P.  C.  FriU, 

Barrytown, 

N.Y. 

I 

W.  W.  Webster, 

Foxville, 

Va. 

I 

Charles  Hunter, 

Indianapolis, 

Ind. 

8 

Wm.  M.  Amall, 

Sperryville, 

Va. 

I 

Lovett  Eames,     . 

Kalamaioo, 

Mich. 

15 

W.  T.  McMillen, 

St.  Louis, 

Mo. 

22 

Thaddeus  Selleck, 

Greenwich, 

Conn. 

1 

Charles  Badger,         • 

Edgerton, 

Wis. 

22 

C.  R.  Alsop, 

Middletown, 

Conn. 

22 

William  Adamson,    • 

Philadelphia, 

Penna.  29 

Lewis  Whitehead, 

Nunda, 

N.Y. 

1 

Jacobs  Hovey,            • 

Bedford, 

Mich. 

8 

M.  S.  Root, 

Medina, 

Ohio, 

22 

S.  T.  Bruce, 

Marshall, 

Mo. 

1 

W.  A.  Kirby,      . 

Buffalo, 

N.Y. 

15 

Stoler  and  Sisson,      • 

Bristol, 

Penna. 

15 

G.  W.  Slough,    . 

Canton, 

Ohio, 

8 

W\  H.  Wilson, 

Denton, 

Md. 

8 

J.  A.  Wagner,    • 

Pultney, 

N.  Y. 

22 

M*  R.  Lemman,          • 

Columbus, 

Miss. 

8 

L.W.  Leeds  &  C.Vaux, 

City  of 

N.Y. 

29 

G.  W.  Richardson,     . 

u 

a 

29 

C.  F.  Hitchings, 

M 

u 

15 

John  Mills,  Jr.,            • 

Qnincy, 

III. 

29 

R.  A.  Wilder,      . 

C  reason  a. 

Penna. 

I 

L  H.  Hobbs, 

Philadelphia^ 

t4 

15 
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Hollow  Wire,— 8piii*g  Metallic  John  Grey, 
Hominy  MilU,  .  Heatwolo  iL  Manck. 
Hook  Catch  for  Doon»  C.  B.  Kicharda,  • 
Hooks  and  Eyes,               •  D.  M.  Smith, 
Hoops, — Locks  for  Metal  Bale     C.  A.  Dubs,         • 
,— Machine  for  Splitting    8.  F.  Atherton, 


Horse  Powers,       • 

—  8hoes,  • 

Horses'  Feet, — Cushion  for 
Hose, — Machines  for  Rubber 

, — Manufacture  of  Rubber 

>         Coupling,  • 

—  Tubing, 

, — Rubber     • 
,— 'Fieiible, 
Hydrants,  dtc., — Valvea  for 
Hydraulic  Motor, 

'  Presses,  • 

Ice  Cream  Freezers, 


Glidden  6l  Starkweather, 
R.  A.  Goodenough»    . 
Loren  Hall,         • 
T.  J.  Mayall, 


m 


Pittaborgb, 

Harrisopburgh, 

Brooklyn, 

Springfiekly 

Natchez, 

Fitchburght 

Alraretu, 

Brooklyn, 

Milford, 

Roxbury, 


Penoa. 
Va.. 

N.T, 

Vl 

Miaa. 

Maaa. 

Wis. 

N.Y, 

Mass. 


«< 


t* 


<f 


8.  W.  Warren, 
H.  A.  Aklen, 
T.  J.  Mayall, 
H.  A.  Alden, 
M.  C.  Meigs, 
Wm.  Kennisb, 
C.  W.  Flippen, 

G.  W.  Davis, 
C.  W.  Packer, 
G.  W.  Brown, 
N.  F.  Griswold, 


Pitcher,  • 

India  Rubber  Goods,— Finishing  Trotter  &  Williams, 


Ink  Reservoir  for  Pens, 
Iron, — Restoring  Burnt 

Kettle  Ears,— Making 
Keys,  • 

— , — Attaching  Bows  to 
Key-holes, — Guards  fur 
Knives, — Sharpening  Cylind. 
Knitting  Machines,  • 


Lamps, 

• 
-Vapor,  . 

t 

R.  B.  Fitts, 

G  W  Morris  &,  W  Qaana, 

Morris  Wells,      • 
Jamea  Deally,  • 

E.  L.  Gaylnrd,     . 
T,  G.  Harold, 
J.  H.  and  A.  T.  Goodell, 
Eli  Tiffany, 
John  Chantrell,  • 
W.  H.  McNary, 

John  Stuber,       • 

Octave  Saulay, 

M.  V.  B.  Buel,    . 

T.G.Clayton, 

I.  W.  Pettibone, 

J.  H.  Rollins, 

Albertus  Geiger, 

8.  W.  Lowe,  • 

T.  8.  Ray  6c  A.  G.  Rand, 


, — Burners  for    Emil  Trittin, 
,— GencratoraforS.  D.  Baldwin, 
Lanterns,  J.  D.  Brown, 

Laps, — Machinery  for  Winding  J.  E.  Cheney, 
Lasting  Machinea,  W.  Wells, 

Lathes,  .  J.  M.  Scribner, 

Leather, — Machines  for  Finiah*g  W.  P.  Martin, 

-8tretch*gJ.  H.Haskell, 


Lifting  Jacka, 

Locks,  • 

Lock, 

Locke  for  Traveling  Bags, 

Locomotive  Boilera,  • 

Looms,  • 


-, — Harness  Framea  for 
-, — N  arrow-ware 


Wm.  Clare  Anderson, 
Lyman  Derby,    • 
Andrew  Rankin. 
Bourne  db  Cunningham, 
John  Thompson,        • 
Tiltotson  Clarkson, 
J.  H.  Clifton, 
Janes  Green haigh,  8r., 
Benjamin  Hardy, 


Lozenges,-^Machine8  for  Cut*g   W.  J.  McClelland, 
,1  Mak'g  Gottfried  Kober, 


Brooklyn, 

Matteawan, 

Rozbury, 

Matteawan, 

Washington, 

l^ondon, 

Laurel  Grove, 

New  Orleans, 
Philadelphia, 
City  of 
Meriden, 
City  of 
Philadelphia, 

M 

Brooklyn, 
Louisville, 
Terry  sville, 
Brooklyn, 
City  of 

Thorn  paonville, 
Bristol, 
Brooklyn, 

Utica, 

New  Orleans, 

BuflTalo, 

Washington, 

Norfolk, 

Wapello, 

Dayton, 

Philadelphia, 

Buffalo, 

Philadelphia, 

Milwaukie, 

Cincinnati, 

Lowell, 

Boaton, 

Middlebnrgh, 

Salem, 

Baltimore, 

81.  Lonia, 

City  of 

Philadelphia, 

City  of 

East  Boston, 

South  Adams, 

Newcastle, 

Pascoag, 

City  of 


N.Y, 


•« 


M 

N.y. 

D.  C. 

EngPd,  15 
Va.         8 


1 

I 

8 

23 

8 

I 

89 

29 

29 

15 

22 

8 

8 

22 

22 

22 


La.        22 

Penna.  22 
N.Y.  29 
Conn.  1 
N.y.    22 

Penna.    8 
•*  I 


N.Y. 
Ky. 

Conn. 
N.Y. 

M 

Conn. 

M 

N.Y. 


8 

29 

29 

29 

I 

1 

15 
15 


N.Y.  I 

La.  8 

N.Y.  1 

D.  C.  15 

Conn.  15 

Iowa,  15 

Ohio,  29 

Penna.  29 

N.Y.  29 

Penna.  15 

Wia.  8 
Ohio, 
Mass. 


•t 


29 
15 

1 
15 

1 

15 
15 

8 


N.Y. 
Mass. 

Md. 
Mo. 
N.Y. 
Penna.  22 

N.Y.     1 
Mass.    29 

-  1 
Penna.  29 
R.L      15 

N.Y.      I 

•<        8 

«        22 
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Mainrailf  of  fore-and-aft  veaseli,  G.  W.  Geraa, 
Marine  Charts, — Bearings,  &c.,   E.  R.  Knorr, 


Propeller, 
Measuring  Tapes, 
Meat  Chopper, 
— ■ —  Cutter,  • 

Mechanical  MoTementa, 
Millstones, — Cementing 

— , — ^Dress  for 

f — Hanging 


Eldridge  Weber, 
O.  W.  Minard,     . 
C.  B.  Beeker, 
Porches  Miles,     • 
J.  H.  Wail, 
Samuel  Hoyt,      • 
John  Broughton, 
J.  H.  Glover, 
G.  P.  Dance. 
Stephen  Hull,     • 
M.  A*  Shepard, 
John  Dougherty, 


Mills,— Plates  to    . 
Mill  Races, — Floating  Slaicea 
Moulding, 

Mouldings, — Machine  for  Cut'g  J.  B.  Winslow, 
Mop  Wringer,        .  Orville  Choate,    • 

Motion, — Converting       .  Louts  Planer, 

Mousing  Hook,     •  S.  G.  Coleman,   • 

Mowing  Machinea,  •  A.  M.  George, 

Mowing  and  Reaping  Machines,  Richard  Ketobum, 
Musical  Instrument,         •  Aloys  White, 

—  Instrumental— Reed        George  Woods,  • 
Reeda,  • 


Nat  Cracker, 

Oils  obtained  from  Coal, 
—,— 'Condensing  Coal 
— , — Distilling  Coal 

, — Re-distillation  of  Coal 

— ,  &c.,— Furnace  for  Coal 
Ordnance, — Breech-loading 

Orea, — Machinea  for  Crushing 

Ovens, 

Oz  Shoes, 

^  Yoke  Fastenings, 

Paint, — Machines  for  Mixing 
Paper, — Preparation  of    • 
-  Bag  Machine, 


File, 


-, — Safety 
Staff;— Boilera  for 
Peach  Parer,  • 

Pegging-machine  Jack, 
Pesaaries,  • 

Piano-fortea, 
Piano-forte  Action, 


J.  C.  Brigga, 

8.  J.  Smith, 

Luther  At  wood, 
J.  F.  Bennett, 
H.  W.  Adams, 
Luther  Atwood,  . 
Jamea  Calkin  and  others, 
Wm.  W.  Httbbell, 

M 

• 

Wm.  P.  Parrott, 
Duncan  McKensie, 
A.  Van  Valkenburgh 
Wm.  N.  Lock  wood, 

Brown  dc  Banker, 
J.  L.  Jollion, 
S.  £.  Pettee, 
G.  F.  Lufbery,    • 
Elisha  Clark. 
Adolphus  Liebenroth 
M.  A.  Howell,  Jr., 
C.  8.  Buchanan, 
Marvin  Smith, 
Walter  Fitzgerald, 
J.  M.  Heard, 
J.  A.  Gray,  « 

Wm.  Compton, 
G.  H.  Hulskamp, 


Pictures, — Mouldings  for  Hang*g  Henry  Hochstrasser, 
Pile  Fabrica,— Manufactjire  of     Noble  Hill, 


Pipea, — Molda  for  Cement 

, — Moulding  Iron    • 

Pipe,— Making  Sheet  MeUl 
—  Wrench,  • 

Plougha, 


Henry  Knight, 
Wm.  Doyle,        • 
C.  T.  Board  man, 
Wm.  F.  Beecher, 
J.  H.  Gooch, 
J.  S.  Willson,     • 

.  Wm.  C.  Pitts, 

— —  •  Wood  dc  Byrington, 

-^-— ^  •  J.  S.  Huggins, 

■  L  N.  Rankin,      • 
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Brooklyn, 

Washington, 

Gardiner, 

Waterbury, 

Lancaster  Co., 

New  Haven, 

Portsmouth, 

Wilmington, 

City  of 

Glasgow, 

Columbia, 

Pougbkeepsie, 

Parkersbnrgh, 

Cold  Spring, 

C  harleatown, 

Morrisville, 

City  of 

Providened, 

Nashua, 

S.  DansYiUe, 

New  Haven, 

Boaton, 

Woodbury, 

City  of 

City  of 

Pittsburgh, 

Brooklyn, 

Cily  of 

Hudson, 

Philadelphia, 

«4 
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N.  y.  8S 

D.  C.  I 

Maine,  29 

Conn.  1 

Penna.  8 

Conn.  22 

Ohio,  16 

Del.  I 

N.  Y.  22 

Ky.  22 

Texaa,  29 

N.  Y.  22 

111.  8 

N.  Y.  15 

Maaa.  29 

Vt.  15 

N.  Y.  22 

R.  L  I 

N.  H.  1 

N.  Y.  15 

Conn.  8 

Mass.  8 

Conn.  1 

N.  Y.  15 


N.  Y. 
Penna. 
N.  Y. 


Boaton, 
Brooklyn, 

Griffin's  Comers,    " 
New  Britain,      Conn. 


29 
29 
29 
15 
8 

Penna.  29 
1 
1 
1 
8 
23 


«< 


Mass. 

N.  Y. 


Boston, 
Aberdeen, 
Philadelphia, 
City  of 


Mass.     15 
Gr.  Brit.  8 


Penna. 
N.  Y. 


<( 


<i 


Ottawa, 

Bailtton  Spa, 

New  Haven, 

Boston, 

Aberdeen, 

Albany, 

City  of 

Troy. 

Philadelphia, 

Caton, 

Jersey  City, 

Albany, 

Bergen  Point, 

Chicago, 

Oxford, 

Waynesboro', 

Austin, 

Byron, 

Timmonsville, 

Middletown, 


III. 

N.  Y. 
Conn. 
Mass. 

Miss. 

N.Y. 

M 
U 

Penna. 

N.J. 

N.Y. 

N.J. 

Jll. 

N.C. 

Ga. 

Texas, 

III. 

&C. 

Iowa, 

12 


29 

8 

8 

22 

22 

1 

15 

22 

29 

I 

22 

22 

8 

29 

8 

15 

8 

I 

8 

8 

15 

15 

23 

32 
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Ploughs, 


■>—  Clevis  for 

-, — Caltivsting    • 
-,-i^  Mold-boards  for 


American  PateniU, 

Rhodes  A  Bkaggi, 
C.  L  Shiver,        • 
Calvin  Adsms, 
Allen  Haghes,    • 
H.  H.  Scoville, 
Elijah  Hsrris,      • 
J.  A.  Boyd, 


Plough  Stocks, 

Pointers, — Perforating  Rule  for    Wm.  H.  Harding, 


Post  Butt, 
Potato  Diggers, 


Powder  Flasks, 
Preserve  Cans, 


James  Holland, 

John  Bawden,     . 

Elijah  Robertson, 

David  Niren,       • 

Csrolus  Dunham, 

G.  W.  Whipple, 

Theodore  Sellers, 

Wm.  H.  Harn,   . 

A.  T.  Twing  and  •thers, 

8.  W.  Brown,     • 

H.  J.  Spiller, 


Printers  Composing  Stick, 
Printers,— Roller  Boxes  for 

Printers  Rule,— Tool  for  Miter'g  Orover  &  Peloase, 

Printing  Addresses  on  Papers,  Noah  Bowles, 

Prisons,— Window  Grating  for  Edwin  May, 

Presses,— Power  .  Charles  Oyston, 

._^_._—    •  James  Weed,      • 

Propellers, — Applying  Steam  to  A.M.  Sawyer, 

Prunes, — Curing  .  Isaac  Reckhow,  • 

Pumps,  .  George  I^indsay, 

_..i^  .  J.  E.  Atwood,     • 

.  Walter  Peck, 

.._                    •  Washburn  Race, 
.—•                               •  J.  M.  Stephenson, 
.  G.H.Mills, 

Quartz,— Machinery  for  Crosh*g  J.  C.  Dickey, 

Raft, — Life-saving  .  8.  B.  Broad,        • 

Railroads,— Rails  for  Street  George  Eaton, 

Railroad  Cars,— City        .  W.  C  Allison, 

,  — , , — Joornsls  for 

., — Propelling 

., — Ventilator  for 


Chairs, 
Jacks, 


Humphrey  Jackman, 
Busser  &,  Harmer, 
Asa  Hapgood,     • 
I.  W.  Wetmorc, 
F.  H.  Furniss,     . 
F.  S.  Merritt, 


Ranges,— Cooking 

. ,  dtc.,— Water-backs  for    W.  8.  Mayo, 


Liveras  Hull, 

8.  W.  and  J.  F.  Palmer, 

I.  M.  Hendricks, 

Stephen  Burrows, 

Andrew  Crow, 

H.  J.  Coster,       • 

R.  H.  Ewing, 

A.  F.  Reeder,       • 

G.  B.  Arnold, 


Ratan  Machine,  • 

Re^ls,— Silk  or  Thread 

Rice  HuUers, 

_  and  Clover  HuIIers, 

Rifle  Canes, 

Rocking  Chair,      . 

,  -^ into  a  Cradle, 

Rotary  Engines,    . 
Ruffles, — Manufacture  of 

Saccharine  Juices,— Evaporat'g  L.  P.  Harris, 

. A.  C.  Clemens, 

ggjt, — ManufactUTe  of  Common  Thomas  Spencer, 
8aah-faatener,  •  J*  M.  Whitney, 

_  .  Ross  Johnson,     • 

Sausage  Filler,  •  Amos  Shepard, 

:-  Machine,  J-  G.  Perry, 

Saw-set,  •  A.  L.  Carrier, 

Saw  T«etb,— Maebiuefor  Cut'g  Frederick  ShoUe*, 


M 


Tall«aiig%         Ala. 

Camden,  8.  U. 

Pittsborghy         Penna. 

Gratiot,  Ohio, 

Syracuse,  N.  Y. 

Princeton,  III* 

Jackson  Co.,      Fla. 

Philadelphia,      Penna. 

ConshohtfckeD, 

Freehold, 

Hartford, 

Rochester, 

Batavia, 

West  Acton, 

B.  Birmingham, 

Carlisle, 

Lansingbargh, 

Syracnse^ 

Cincinnati, 

MiddletowD, 


4( 


Indianapolis, 

Little  Falls, 

Muscatine, 

Athol, 

Brooklyn, 

Peiersburgh, 

Bucksport, 

Rockford, 

Seneca  Falls, 

Anderson, 

East  Boston, 


N.L 
Conn. 
N.  Y. 

Mass. 
Penna. 

M 

N.Y. 

M 

Ohio, 

N.Y. 

Md. 

Ind. 

N.Y. 

Iowa, 

Msss. 

N.Y. 

Va. 

Maine, 

III. 

N.Y. 

Ind. 

Mass. 


n 

ss 

99 
S9 

29 
I 
1 

15 
8 
8 

15 

n 

1 

23 
22 

22 
22 
29 
29 
I 
29 
22 
22 
8 

22 

1 

8 

8 

22 

22 

22 


Saratoga  Sp*gs,  N.  Y.      8 

City  of 

Boston, 

Philadelphia, 

Elizabeth  port, 

Philadelphia, 

Worcester, 

Erie, 

Cleveland, 

City  of 


«« 


Charleatown, 

Auburn, 

Philadelphia, 

Whitewater, 

Middlefield, 

Chicago, 

Nicollet  Co., 

Bloomington, 

City  of 


N.Y.  8 
Mass.  I 
Penna.  29 
N.J.  1 
Penna.  8 
Mass.  22 
Penna.  15 
Ohio,  15 
N.  Y.  1 
«  1 
Mass.  29 
N.Y.  15 
Penna.  29 
Wis.  8 
Mass.  8 
111.  8 

Minn.  8 
III.  15 
N.Y.     8 


Mansfield,  Ohio, 

Grain  townahip. 


M 


Syracuse, 

Astoria, 

Baltimore, 

Southington, 

S.  Kingston, 

Washington, 

Philadelphia, 


N.Y. 


M 


Md. 

Conn. 

R.I. 

D.a 

PcMia. 


29 
22 

29 
15 
29 
22 

15 
15 
29 


American  PatmU  v^hieh  {$9U€d 

Sftwir— Machine  for  Filing  Patriek  MeMahon, 

', — Hanging  Reciprocating    Charles  Weston, 


in  May,  I860. 


Screw  PlateSf 
Seeding  Machines, 


Seed  Planters, 


Sewing  Machines, 


Z.  L.  Jacohs, 
W.  J.  Baker,       . 
A.  E.  Doty, 
David  Eldred,     • 
A.  Kirlin, 
8.  T.  Holly, 
J.  R.  Turner, 
W.  C.  PitU, 
Ephraim  Russell, 
J.  W.  Masten,     • 
J.  8.  McCurdy, 
^-^— ^^— ^—  G.  B.  Arnold,      • 
.  Birdsill  Holly, 

■  111-  £•  E.  Bean,         • 

-^— ^— ■  •  George  Little, 

— —  Samuel  Hoffman, 

»  •  J.  N.  Chamberlin* 

■  Hamilton  Ruddick, 
Shaving  Cup,                    •  T.  E.  Hughes, 
Shears, — Rotary  Cutting  C.  W.  Brown,    • 
Sheathing  Felt, — Manufacturing  J.  B.  Hyde, 
Shingle  Machines,--Feed'g  Bolt  N.  8.  Gilbert,      • 
Shoe  Plate,                        •            T.  W.  Porter, 
Sboemskers  Float,                        F.  L.  Langley,    . 
Shot  snd  8hells,-^Mou|dtng         David  Huestis, 
Shovels, — Manufacture  of             8.  D.  Nelson, 
Shovel  and  Tongs,-— Combinat.  J.  W.  Evans, 
Shutters,— MeulUc  Rolling          J*  B.  and  W.  W.  Cornell, 


Signal  Apparatuf,  • 

Silicates,— Preparation  of 
Skates,  , 


-,— Wheel 


T.  T.  Woodward, 
G.  E.  Vanderburgh, 
John  Lovatt, 
Wm.  Scarlett,     • 
Renben  8haler, 

F.  T.  Grant, 

G.  B.  Turner, 


Sliver  Machines, 

Smut  Machines, 

Snow  or  Ice  into  Large  Blocks,  Harris  Morse,      . 

8oiI,-^Bresking  and  Pulverizing  R.  J.  Gatting, 

Spinning  Yarny-^Machinery  for  J.  E.  Crowell,      . 

■  Edmund  Victory, 
Spirit  Levels,                     •  W.  T.  Nicholson, 
Spring  Balances, — Compensat'g  O.  8.  Squyer, 
Starch, — Machinery  for  Clean 'g  C.  8.  Irwin, 
Steam  Boiler  Feeders,      •            Sanderson  ic  Stanton 
— ^— — ^  Furnsces,  D.  H.  Williams, 

■  Regulator,  •  C.A.Wilson, 


Boilers, — Alarm  Valvea  Selah  Dustin,      • 
-—,— Safety  Valve,    W.  Mt.  Storm, 

, — Sediment  Col.  J.  T.  Price,  • 

■  ■■  ■      , — Therm.  Cases  G.  E.  Hayes, 
Engines,  •  John  Randall,     , 

-Air  Pomps     D.  A.  Woodbury, 


, — Slide  Valves  Andrew  Buchanan, 
, — Governors       G,  W.  Rains, 
, — Gov.  Valvea    Wm.  Chambers, 
'■     Trsction  Engines,         '   J.  F.  Holloway, 

■  Gauges,  •  E.  G.  Allen,        • 

■  Generators,— CoftI  Oil  in  Thomaa  Shaw, 
Stills, — Construct.  Condensers  of  Patrick  Mihan,   • 
Straw  Cutters,  •  N.  Edwards  Sl  E.  G, 
Stoves,                   •                        Samuel  Shadbolt, 

•  J.  C.  Henderson, 
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ScottsvUla, 

Salem, 

Hebron, 

Dimock, 

N.  Henderson, 

Monmouth, 

New  Boston, 

Rock  ford, 

Jacksonville, 

Austin, 

Coatsville, 

Utica, 

Brooklyn, 

City  of 

Lockport, 

Boston, 

City  of 

Richmond, 

Troy, 

Boston, 

Birmingham, 

Boston, 

Newark, 

Albion, 

Bangor,        • 

Troy, 

Cold  Spring,   ' 

Pittsburgh, 

Forsyth, 

City  of 

8.  Reading, 

Mamoraneck, 

Newark, 

Aurora, 

Madison, 

Gardiner, 

Cuyahoga, 

Columbia, 

Indianapolis, 

Chelsea, 

Watertown, 

Providence, 


N.  y. 

Mass. 
Conn. 
Penna. 

111. 


M 
M 


Texas, 
Penna. 
Mich. 
N.  Y. 


1 

• 
16 
8 
2% 
SS 
3« 
2» 
9 
15 
16 
22 
1 
8 
8 
8 
16 
22 
29 
29 
1 
22 
29 
8 
8 
16 
15 
Penna.   15 


i( 


K 


Mass. 

N.  Y. 

Va. 

N.  Y. 

Mass. 

Penna. 

Mass. 

N.J. 

N.Y. 

Maine, 

N.Y. 


<i 


Ga. 

N.Y. 

Mass. 

N.Y. 

N.J. 

III. 

Conn. 

Maine, 

Ohio, 

Cal. 

Ind. 

Maas. 


«i 


R.L 


West  Dresden,  N.Y. 


« 


Day, 


Madison,  Ind. 

Syracuse,  N.  Y. 

Alleghany,         Penna. 

Cincinnati,         Ohio, 

Detroit,  Mich. 

City  of  N.  Y. 

Rockvilla,  Ind. 

Buffalo,  N.  Y. 

Elmira, 

Rochester, 

Jersey  City, 

Newburgh, 

Muscatine, 

Saline  Mines, 

Boston, 

Philadelphia, 

Boston, 

Chittenden  Co.,  Vt  1 

ScotUville,  N.  Y.      8 

Albany,       "   S9 


N.J. 

N.Y. 

Iowa, 

III. 

Maas. 

Penna.  29 

Mass.  16 


16 

16 

15 

29 

29 

29 

29 

29 

I 

16 

29 

8 

8 

1 

8 

16 

15 

15 

1 

8 

1 

15 

8 

8 

8 

15 

29 

1 

29 

1 
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American  Paienti. 


Stovei,  • 

, — Cooking  * 

8tove  Grates, 
Sugar, — Machine  for  Drying 

— , — Appa*a  for  Cut*g  Loaf 

■  Juicca, — Bvaporating 

Swift, 

Syringes, — Enema 

Table  Fork, 
Telegraphic  Machines, 

Instruments, 

Threshing  Machines, 
Tire, — Cooling  and  Setting 

, — Shortening  • 

— — , — Sh  ri  n  k  i  n  g 

Tobacco  Presses,  • 

Toy  (/annons,       • 

Troughs, — Making  Rain, 

Trunk  Lock, 

Tube  Joints, — Making     • 

Tweer, 

Type, — Machine  for  Setting 

Valve  Cocks, 

Vapor  Burnets,  • 

Vegetable  Siicer.   . 

Veneers, — Mosaic 

Vise,  « 

Voltaic  Gas  Batteries, 

Wagon  Shaft  Shackle,     . 
"Walls, — Construe,  of  Concrete 
Washing  Machine,  • 


J.  G.  Trcadwell, 
J.  G.  Henderson* 
Edward  Mingay,         • 
A.  W.  J.  Mason, 
Kinaler  Sl  Rosehroek, 
Charles  Harvey,  ■ 

C.  P.  8.  Wardwell. 


Albenyt 


W.T. 


t« 


F.  B.  &  B.  L.  Richardson,  BostoD, 


Boeton,  Mast. 

New  GrleaiMy  La. 

City  of  N.  Y. 

Richmond,  Ind* 

Lake  Village,  N.  H. 


Mai 


Water  Elevator, 
■  from  Wells, — Elevating 
■      Heating  Appa's — Valve 
Wheels,     . 


Window  Sashes, — Hanging 
Windlasses,  • 

Wind-mills,  • 


Wood, — Machines  for  Bundling 

, — Preparing  &  Moulding 

Wool, — Removal  of  Burrs  from 
Wrench,  • 

Wrenches, — Rolling  Shanks  of 
Wringing  Clothes, 
Writing  Desk, 

Yards  to  Topmasts, — Attachm't 
■       ■  , — ^Hanging  Topsail 

KXTSKBIONB. 

Sugar  Pans,  •         ,  Alfred  Stillman, 

Wood  Screws,— ^ManB&cluring  T.  W.  Harvey> 


Wm.  Mannheimer,     • 

Jedediah  Weiss, 

A.  G.  Holcomb,  • 

D.  S.  Wagner,     • 
Permin  Kopfer,  • 
Abraham  Voorhees, 
S.  8.  Greene,  • 
T.  N.  Read, 

J.  O.  Couch,  • 

Wm.  H.  Henderson, 
S.  Bourne,  Jr.,  • 

S.  L  Hayes,         • 
Alannon  Ordway,        • 
C.  W.  Felt, 

Nickerson  dc  Golton,  • 
Wm.  N.  Brown, 
S.  T.  Sanford, 
Heinigko  and  Laemmel, 
T.  B.  Lamb, 
Maurice  Vergnes, 

J.  B.  Thorp,  • 

S.  T.  Fowler,      . 
Ingraham  dc  Rounds, 

E.  D.  Thomas,    • 
J.  S.  Pond, 

M 

• 

Mark  Richardson,       • 

Clark  Roberts,    • 

A.  Leigh theiser,  • 

S.  W.  Woodward, 

Maximilian  Wappich, 

Billings  6c  Hutton, 

J.  E.  Boyle, 

G.  H.  Jones  dc  J.  Brown, 

Lyman  Gibson,  • 

A.  M.  Swain, 

Thomas  Fry, 

S.  D.  Avery,        . 

E.  W.  Mills, 

W.  J.  Tostin,      . 

W.  L.  Williams, 

Philander  Shaw, 

C.  L.  Harding,  • 

G.  B.  Phillips,     . 

L.  and  A.  G.  Goes,    • 

J.  H.  Clark, 

Elisha  Hughes,  • 

Samuel  Hall,       • 
James  Nate,  • 


City  of 
Bethlehem, 
City  of 
Penn  Yan, 
Fond  du  Lac, 
Grand  Rapids, 
Rome, 
Aspen  Wall, 
Middlefield, 
Franklin, 
City  of 
Chicago, 
Stratham, 
Salem, 

Athens, 
Camden, 
Fall  River, 
Bay  Ridge, 
Summit, 
City  of 

Planttfville, 

Brooklyn, 

Berlin, 

Rochester, 

Cleveland, 

Philadelphia, 

Winchester, 

Reading, 

Buffalo, 

Sacramento, 

Cleveland, 

Brooklyn, 

Rose, 

Elmira, 

Lowell, 

Brooklyn, 

Norwich, 

Amber, 

Benicia, 

City  of 

Boston, 

Winooski  Falls, 

Newark, 

Worcester, 

Weslbrook, 

McCartysville, 


Conn. 
N.  Y. 

Wis. 
N.  Y. 
Ohio, 


M 


M 


Msss. 
N.  Y. 

M 
« 

Cal. 

N.  Y. 

Mass. 

Vt. 

N.J. 

Mass. 

Maine. 

Cal. 


15 
1 
1 

6 

8 

S 

16 

8 


N.Y.  1 

Penna.  15 

N.  Y.  15 
I 

Wis.  29 

Mich.  SS 

N.  Y.  29 

Va.  22 

Conn.  1 

Ind.  22 

N.Y.  1 

III.  29 

N.  H.  15 

Mass.  29 

Ga.  8 

N.  J.  15 

Mass.  22 

N.Y.  29 

Mich.  22 

N.  Y.  15 


1 
1 
8 
8 
15 
22 

Penna.  22 
III.  22 
Penna.  29 
N.  Y.  29 
Cal.  29 
Ohio,  22 
N.Y.  1 
1 
1 

15 

15 

8 

1 

22 

8 

15 

29 

15 

6 

8 

1 


Boston,  Mass.     22 

EMt  Boeton,         **        22 


City  of 


N.Y. 


29 
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ADDITIONAL  IMPBOVnCIXTS. 


Fire  Arms, — Revolving    • 
Protractor,              • 
Tenons  on  Spokes, — Cutting 
Washing  Machine, 

E.  D.  Newbury, 
Josiah  Lyman,    • 
Mahlon  Gregg, 
Charity  Pendleton, 

Albany, 
Lenox, 

Philadelphia, 
Galena, 

N.Y. 
Maas. 
Penna. 
111. 

I 
16 
16 
29 

EI-I88UKS. 

Bells,— Hanging 

Bonnet  Frames,     • 

Burglars  Alarms, 

Corn  Huskers, 

Cartain  Fiatures, 

Gas, — Heating  or  Cooking  by 

Harvesters, 

G.  W.  Hildreth, 

W.  E.  Kiild, 

Wilson  db  Thomas,    . 

D.  M.  Mefford,    . 

T«ewis  White,              • 

W.  F.  Shaw,       . 

C.  B.  Brinckerhoff,    . 

C.  Aultman  dt  Co., 

• 

Titus  db  Des  Granges, 

C.  C.  Bradley,  Jr.,      • 

Tompkins  dc  Johnson, 

H.  H.  Stimpson, 
if  H.  F.  6l  L.  F.  Knoderer, 

C.  Eddy  6l  J.  Shavor, 
if  A.  &,  F.  Brown, 

C.  E.  Bertrand,  . 

Samuel  La  Forge, 

Thomas  Ellis  and  others, 

Lockport, 

City  of 

Frankfort, 

Jeffersonville, 

Hartford, 

Boston, 

Batavia, 

Canton, 

St  Loois, 

Syracuse, 

Troy, 

Boston, 

Cbillicothe, 

Troy, 

City  of 

Williamsburgb 

Cleveland, 

Philadelphia, 

N.Y. 

<i 

»( 

Ind. 
Conn. 
Mass. 
N.Y. 

Ohio, 

Mo. 
N.Y. 

M 

Mass. 
Ohio, 

N.Y. 

(1 

1,      " 
Ohio, 

Penna. 

I 

15 

22 

16 

22 

29 

22 

1 

1 

I 

1 

16 

1 

16 

8 

1 

29 

16 

1 

Iron  Pavement, — Cellular 

Kettles,— Grinding  Cast  Iron 

Knitting  Machines, 

Ranges, — Cooking 

Stesm  Boilers, — Prev.  Incrust.  o 

Stoves, — Coal 

Sugar, — Machine  for  Cut'g  Loa 

Sugar  Mould  Carriages, 

Water-proof  Leather  Goods, 

Wheel  Hubs,— Casting  Boxea 

DX8I0NB. 

Spoon  and  Fork  Handles, 
Stove,                                • 

Plntfia 

M.  Gibney, 

J.  Greer  &  R.  L  King, 

Hubbell  dc  Wood,      . 

Jacob  Resor, 

J.  Siddons  dc  J.  C.  Hart, 

Wm.  W.  Stevens, 

City  of 

Dayton, 

Buffalo, 

Cincinnati, 

Rochester, 

Portland, 

E. 

N.Y. 

Ohio, 

N.Y. 

Ohio, 

N.Y. 

Maine, 

16 
16 
16 
16 
16 
16 

Stoves, 
Stove  Piste, 
Stoves, — Parlor 

FRANKLIN  INSTITUT 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination — "A  method  of  Lighting  Gas  by  the  Electric  Spark  invented  by  Mr. 
Arch.  Wilson,  of  the  City  of  New  York,'* 

Report  : — That  the  apparatus  proposed  bj  Mr.  Wilson  for  this  pur- 
pose, consists,  £rst,  in  an  insulator  applied  to  every  burner  which  is 
to  be  lighted,  so  as  to  cut  off  all  electric  communication  between  the 
burner  and  the  gas-pipe ;  secondly,  in  the  establishment  of  proper  elec- 
tric conductors  between  the  burners  thus  insulated ;  and  thirdly,  in 
bringing  the  ends  of  the  conducting  wire  into  communication  with  the 
poles  of  one  of  Ritchie's  Induction  Apparatus,  by  means  of  which  a 
spark  may  be  caused  to  pass  at  each  break  in  the  circuit. 

First ;  the  insulator  consists  at  present  of  a  piece  of  hard  india-rub- 
ber screwed  on  to  the  top  of  the  gas-pipe,  into  the  upper  end  of  which 
the  burner  in  its  turn  is  screwed.  Over  this  insulator  is  slipped  a  loop 
of  copper  wire,  one  end  of  which  is  turned  upwards  and  bent  so  as  to 
present  its  end  immediately  over  the  opening  of  the  burner ;  the  loop 
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is  also  connected  witL  a  copper  wire  which  paBses  to  the  tiext  preced- 
ing burner.  It  will  be  seen  that  when  this  arrangement  is  completed, 
if  an  electric  current  be  passed  over  the  wire  sufficiently  powerful  to 
overcome  the  resistances  at  the  breaks,  a  spark  will  pass  from  the  end 
of  each  wire,  through  the  air  above  the  opening,  to  the  burner,  and 
from  the  first  burner  will  pass  to  the  next,  and  so  in  succession  gene- 
rating a  spark  at  each  opening  of  the  circuit.  But  to  effect  this,  very 
considerable  tension  will  be  required  in  the  current. 

Secondly ;  the  wires  are  arranged  in  such  order,  passing  from  the 
Ritchie  to  the  wire  above  the  first  burner ;  then  from  this  burner  to 
the  wire  above  the  second,  &o.;  that  (including  the  spark  passage  across 
the  air  from  the  wires  to  burners)  there  is  a  single  electric  communi- 
cation made  by  bringing  the  first  and  last  wires  into  communication 
with  the  poles  of  the  Ritchie  coil ;  and  thus  the  conditions  of  the  last 
paragraph  are  fulfilled,  provided  the  coil  be  sufficiently  powerful. 

Thirdly ;  Ritchie's  Induction  Apparatus  (or,  as  the  maker  calls  it, 
Ritchie's  Rhumkorff 's  Induction  Apparatus)  is  an  apparatus  in  which, 
by  very  ingenious  arrangements  which  this  is  not  the  proper  place  to 
describe,  a  very  long  and  powerful  spark  is  obtained  from  the  second- 
ary or  induction  current  from  a  battery  which  may  be  of  few  cups  and 
of  small  dimensions.  The  apparatus  with  which  Mr.  Wilson  experi- 
mented before  the  Institute,  is  capable  of  giving  a  spark  of  11  inches  in 
length  in  the  air.  And  as  the  resistance  to  the  passage  of  the  spark 
seems  to  be  in  the  inverse  ratio  of  the  square  of  the  distance ;  this 
power  ought  to  be  able  to  pass  across  more  than  seven  thousand  open- 
ings of  |-inch  each. 

After  thus  briefly  explaining  the  mode  of  lighting  proposed  by  Mr- 
Wilson,  and  referring  those  particularly  interested  to  tne  more  fall 
explanations  given  by  Mr.  W.  in  his  remarks  before  the  Institute  at 
the  meeting  in  March  (see  Jour.  Franh  Instj  vol.  xxxix,  p.  S85), 
let  us  inquire  into  its  novelty  and  its  probable  utility.  Any  student 
of  electric  science  or  practice  will  have  at  once  suggested  to  his  mind 
two  modes  in  which  this  force  may  be  used  to  ignite  a  current  of  gas 
at  a  distance :  the  first,  by  means  of  the  heating  power  of  the  current 
while  passing  through  an  insufficient  metallic  conductor ;  under  which 
circumstances  the  conductor  becomes  red,  or  even  white  hot ;  the 
other  by  means  of  the  spark,  which  is  in  effect  a  small  portion  of  mat- 
ter intensely  heated  for  a  single  moment.  Now  in  order  to  meet  the 
exigencies  of  practice,  the  mode  of  lighting,  as  Mr.  Wilson  very  pro- 
perly remarks,  must  be  ^^  simple,  easy  to  adjust,  efficient,  reliable,  and 
economical."  Let  us  inquire  how  far  these  properties  are  possessed 
by  each  of  the  suggested  modes. 

And  first  as  to  the  efficiency.  The  mode  of  lighting,  by  heating  por- 
tions of  a  continuous  conductor,  depends  upon  the  creation  of  a  resist- 
ance to  the  passage  of  the  current,  by  which  resistance  the  heat  is 
developed.  In  proportion,  then,  as  you  increase  the  number  of  your 
resistances  you  must  increase  the  power  of  your  battery — and  as  each 
retardation  diminishes  the  amount  of  the  current ;  if  it  happen  that 
the  second,  or  any  suoceeding  wire  is  more  capable  of  paaaing  the  car- 
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rent  than  the  first,  this  wire  will  not  heat.  When,  then,  an  attempt  is 
made  to  ignite  a  number  of  gas-jets  by  fine  platinum  wires  stretched 
above  them,  and  communicating  by  means  of  a  larger  conductor,  care 
must  be  taken  that  the  first  be  not  either  finer  or  longer  than  any  of  the 
others,  otherwise  those  which  are  coarser  or  shorter  than  the  first  will 
not  produce  their  eSiect.  Again,  great  care  must  be  taken  to  insure  an 
equality  in  the  quantity  of  the  current  passed;  for  when  the  wires  have 
been  adjusted  to  a  certain  quantity,  a  less  quantity  will  not  heat  them ; 
a  greater  quantity  will  be  liable  to  fuse  them.  Again,  care  must  be 
taken  that  the  wires  are  stretched  immediately  over  the  opening  of  the 
burners;  a  slight  variation  to  the  right  or  left  will  entirely  prevent  the 
lighting.  When  all  these  precautions  are  taken,  a  strong  breeze  of 
air,  or  even  perhaps  the  current  of  gas  issuing  under  a  heavy  pressure 
will  cool  the  wires  too  rapidly  to  prevent  the  lighting.  And  it  must 
be  remembered  that  a  low  red  heat  is  not  sufficient  to  ignite  a  mixture 
of  lighting-gas  and  air. 

In  reference  to  reliability ;  the  wires  are  apt  to  fuse  and  thus  break 
the  connexion ;  to  expand  irregularly  by  the  heat  and  thus  be  bent  away 
from  the  opening  of  the  burner ;  to  incrust  with  soot,  or  dust,  or  damp, 
and  thus  prevent  their  ignition.  They  are  simple  but  not  easy  to  ad- 
just or  to  keep  in  adjustment ;  and  as  to  economy,  require  a  much  larger 
battery,  and  therefore  more  consumption  of  zinc  and  acid  than  the 
present  plan. 

But,  in  fact,  from  the  operation  of  the  causes  we  have  pointed  out 
nnder  the  heads  of  efSciency  and  reliability,  this  mode  has  always 
failed  in  practice,  and  we  are  obliged  to  have  recourse  to  the  spark,  if 
we  can  succeed  at  all. 

The  great  objection  which  has  hitherto  prevented  the  spark  from 
being  practically  applicable  to  lighting  gas,  has  been  the  difficulty  of 
procuring  and  confining  a  current  of  sufficient  intensity  to  overcome 
any  great  number  of  interruptions,  and  thus  to  produce  the  required 
number  of  sparks.  The  galvanic  battery  was  not  available,  for  the 
spark  produced  directly,  is  small  and  feeble ;  the  electric  machine  is 
fragile,  uncertain,  difficult  to  keep  in  order,  dependent  on  the  weather, 
and  laborious  to  work  with.  So  that  although  propositions  to  light 
by  spark  are  quite  numerous  both  in  England  and  France,  yet  in  prac- 
tice the  method  had  never  succeeded  on  trial,  especially  in  a  perma- 
nent manner. 

Now  the  only  practical  method  known  to  us  of  obtaining  surely,  effi- 
ciently, and  easily,  sparks  sufficient  for  this  purpose,  is  by  the  Induc- 
tion coil,  and  we  do  not  think  we  advance  too  far  when  we  say  by  Rit- 
chie's modifica^on  of  this  instrument;  by  which  a  spark  of  11  or  15 
inches  can  be  produced,  while  heretofore  they  have  never  exceeded  8 
inches. 

The  experiments  made  before  the  Committee  and  before  the  Insti- 
tute by  Mr.  Wilson,  as  well  as  those  which  have  been  in  operation  for 
a  year  in  New  York  on  a  practical  scale,  appear  to  demonstrate  that 
this  mode  of  lighting  is  efficient  inasmuch  as  it  is  able  to  light  many 
hundred  burners  at  any  distance  within  the  limits  of  our  largest  roomS) 
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and  probably  even  in  our  streets ;  that  it  is  reliable,  inasmncb  aa  it  19 
not  liable  to  get  oat  of  order,  or  to  deteriorate  (provided  the  wires  from 
which  the  sparks  are  taken  are  made  of  platina  or  some  other  refracting 
metal) ;  that  it  is  easy  to  adjust,  requires  no  re-adjustment,  unless  by  ac- 
cident, when  the  damaged  locality  is  easily  detected  and  easily  repair- 
ed ;  that  it  is  simple,  requiring  no  knowledge  for  its  management,  except 
for  the  filling  the  cells  of  the  battery  (which  need  not  exceed  three 
cups)  with  the  acid,  an  operation  probably  not  required  more  than  once 
a  month  if  the  apparatus  is  used  several  times  every  night ;  and  it  is 
economical,  both  because  of  the  small  quantities  of  material  consumed 
by  the  small  battery  required,  and  from  the  instantaneous  action,  saving 
a  large  quantity  of  gas  which  is  now  suffered  to  run  to  waste  while  the 
burners  are  lighted  successively.  The  spark  can  also  be  repeated  in- 
definitely and  rapidly  so  as  to  light  on  a  second  or  subsequent  trial 
any  burners  which  may  have  escaped  the  first  attempt. 

For  these  reasons,  and  on  account  of  the  experiments  made  in  their 
presence,  as  well  as  of  those  tried  elsewhere,  the  Committee  report 
that  in  their  opinion  there  is  every  reason  to  believe  that  Mr.  Wilson's 
Electric  Gas-lighter  will  be  successful  in  practice ;  and  that  it  is  well 
worthy  of  trial  on  a  large  scale. 

By  order  of  the  Committee, 

Wm.  Hamilton,  Actuary. 

Phil«klphll^  JaiM  14th,  1800. 
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Elements  of  Chemical  Pht/sic$.  By  JosiAH  P.  CoOK,  Jr.,  Erving  Pro- 
fessor of  Chemistry  and  Mineralogy  in  Harvard  University.  Boston : 
Little,  Brown  4;  Co.,  1860,  8vo. 

This  work  is  intended  especially  to  furnish  to  the  student  of  chemis- 
try a  knowledge  of  such  of  the  theories  and  facts  in  physics  as  are 
likely  to  be  of  importance  to  him  in  the  pursuit  of  his  investigations  ; 
and  is  designed  to  be  the  first  volume  of  an  extended  work  on  the 
philosophy  of  chemistry.  Of  course,  the  work  can  hardly  be  fairly 
judged  of  until  it  is  complete.  The  volume  before  us  has  the  merit 
of  being  well  brought  up  to  the  present  state  of  knowledge  upon  the 
subject,  but  contains  only  the  treatise  on  general  properties  of  matter 
and  that  on  heat,  both  of  which  are  limited  in  accordance  with  the 
avowed  purpose  of  the  author.  We  fear,  therefore,  that  if  the  work 
be  completed  on  the  same  scale,  it  will  be  of  unwieldy  b|}lk,  and  scarcely 
80  well  adapted  to  the  purposes  of  the  chemist  as  the  more  terse  work 
of  Peschel,  and  others  of  his  class.  As  a  text-book  of  physics  it  cau 
hardly  be  made  available  in  any  course  of  instruction  fitted  to  the  de* 
mandB  of  the  present  day  owing  to  the  want  of  all  mathematical  treat- 
ment of  the  subjects.  The  definitions,  too,  are  not  so  precise  as  they 
ou£ht  to  be  in  Science,  and  an  apparent  haste  of  writing  has  sometimes 
led  the  author  into  errors  of  statement,  which  in  a  future  edition  should 
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be  carefaDj  corrected:  thus,  for  instance,  on  page  57,  he  affirms  the 
centre  of  gravity  of  the  earth  to  be  a  variable  point  near  the  centre 
of  the  globe.  The  work,  however,  is  one  of  good  promise,  admirably 
printed  and  illastrated,  (thouffh  it  would  have  been  better  to  have 
changed  the  French  legends  of  the  wood-cuts,)  and  the  appendix  con- 
tains a  very  valuable  set  of  tables ;  one  of  which  is  a  table  of  loga- 
rithms, which,  if  we  understand  the  preface  aright,  has  been  calculated 
by  Capt.  Chas.  Henry  Davis.  F. 


METEOROLOGY. 


For  tlM  Journal  of  tlie  Vranklln  Inailtuto. 

The  Meteorology  of  Philadelphia.    By  James  A.  Kirkpatrick,  A.  M. 

June. — The  month  commenced  with  indications  of  a  coming  storm. 
The  barometric  column  began  to  fall  on  the  2d,  and  continued  to  fall 
until  the  afternoon  of  the  5th,  when  it  reached  the  minimum  for  the 
month,  reading  at  2  P.  M.  of  that  day  29*243  inches.  It  then  rose, 
slowly  but  regularly,  until  the  14th,  when  it  again  began  to  fall.  This 
second  wave  reached  its  minimum  on  the  20th ;  after  which  it  rose  ra- 
pidly until  the  morning  of  the  25th,  when  it  reached  30*123,  the  maxi- 
mum for  the  month,  and  again  gradually  declined  until  the  close.  The 
newspapers  soon  brought  the  information  of  a  very  destructive  tor- 
nado, commencing  about  Cedar  Rapids  in  Iowa,  on  the  evening  of 
Sunday,  the  3d  of  the  month.  It  is  described  as  dividing  at  Cedar 
Bapids  into  two  winds,  which  passed  very  rapidly  in  curved  lines  to 
Camanche,  where  they  united  and  crossed  the  river  into  Illinois,  strik- 
ing Albany  and  passing  on  to  Amboy.  The  distance  traversed  was 
about  150  miles,  which  it  accomplished  in  about  two  hours.  Upwards 
of  200  lives  were  lost)  and  the  destruction  of  property  was  very  great. 

On  the  evening  of  the  same  day  a  few  drops  of  rain  fell  at  Phila- 
delphia ;  but  on  the  next  day,  about  7  P.  M.,  a  heavy  rain  storm  com- 
menced, accompanied  with  thunder  and  lightning,  and  continued  with 
but  few  intermissions  until  the  morning  of  the  6th.  During  this  pe- 
riod of  two  days  and  a  half,  about  2^  inches  of  rain  fell. 

A  heavy  gale  is  also  mentioned  as  having  occurred  in  North  Caro- 
lina on  the  morning  of  the  5th. 

It  is  impossible  with  the  limited  information  which  we  possess  to 
determine  whether  or  not  these  were  all  parts  of  the  same  storm. 

On  the  morning  of  the  8th,  a  hail-storm  continuing  about  fifteen 
minutes,  passed  over  the  northern  part  of  the  city ;  in  the  vicinity  of 
Germantown  and  Manayunk  a  heavy  rain  fell  at  the  same  time,  while 
in  the  southern  part  of  the  city  there  were  but  a  few  drops. 

During  the  second  depression  of  the  barometer,  from  the  16th  to 
the  19th  of  the  month,  we  had  several  thunder-showers  at  Philadel- 

Ehia ;  and  we  have  accounts  of  a  severe  hail-storm*  and  tornado  in 
lancaster  County,  Pa.,  on  the  19th.   Much  damage  was  done  to  pro- 
perty by  the  wind,  and  the  hail  completely  destroyed  the  crops  along 
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its  route.  The  average  width  of  the  storm  did  not  exoeed  three-quar- 
ters of  a  mile. 

The  mean  temperature  of  the  month  was  about  one  degree  higher 
than  that  of  June  of  last  year,  but  was  nearly  two  degrees  below  the 
average  of  the  month  for  the  last  nine  years.  The  coldest  day  was 
the  2l8t,  the  average  temperature  being  60^.  The  thermometer  was 
lowest  on  the  mornmg  of  the  12th,  when  it  indicated  52^.  The  ther- 
mometer was  highest  on  the  afternoon  of  the  29th,  marking  93°;  but 
the  30th  was  the  warmest  day  of  the  month,  its  average  temperature 
being  85*3. 

Rain  fell  on  ten  days  of  the  month,  which  is  very  near  the  average 
number  for  June.  The  amount  of  rain  which  fell  during  the  month 
was  3-706  inches,  which  is  an  inch  and  a  half  less  than  that  which 
fell  in  June  of  last  year,  but  not  more  than  half  an  inch  below  the 
average  for  June  for  nine  years. 

There  was  but  one  day  of  the  month  entirely  clear,  and  two  days 
on  which  the  sky  was  completely  covered  with  clouds  at  the  hours  of 
observation. 

The  force  of  vapor  and  relative  humidity  were  both  considerably 
below  the  average  for  the  month,  as  may  be  seen  by  an  inspection  of 
the  following  table  of  comparisons. 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  June,  1860,  tvitk  those 
of  June,  1859,  and  of  the  same  month  for  nine  years,  at  Philadelphia. 


June,  i860. 

June,  1859. 

June,  9  yearB.j 

Thermometer. — Highest, 

9S*> 

96<» 

98® 

'*               Lowest,            .        • 

69 

42 

42 

*'               Daily  oscillation, 

18-90 

18-90 

16-00 

"                Mean  daily  range. 

4-20 

6-10 

4-60 

•*               Means  at  7  A.  M., 

67-70 

67-05 

69-25 

••                      •«        8  P.  M., 

78*38 

76-76 

79-29 

"                      "        9  P.  M,, 

69-05 

68-74 

72*07 

<*                     «  for  the  month, 

71-71 

70-85 

73-54 

Barometer. — Highest, 

30123  in. 

30*152  in. 

80-281 10. 

**           Lowest,        •        •        • 

29-243 

29-520 

29183 

'*           Mean  daily  range,     . 

•088 

•116 

•096 

"           Means  at  7  A.  M., 

29-757 

29-881 

29-625 

«                  *•       2  P.  M.,    . 

29-719 

29-842 

99  791 

«                   "       9  P.M., 

29-745 

29-859 

29  803 

*'                   *'  for  the  month, 

29-740 

29*861 

29-806 

Force  of  Vapor — Means  at  7  A.  M. 

•467  in. 

•501  in. 

•627111. 

•«            «                •*       S  P.  M.  . 

•464 

•541 

•650 

•*            «                •«      9  P.  M. 

•480 

•512 

•663 

Relative  Humidity  at  7  A.  M. 

68  per  ct 

72  per  ct. 

73  perct 

2  P.  M.       • 

48 

67 

66 

"              •«              9  P.  M. 

67 

73 

70 

Rain,  amount  in  inches, 

3-706 

6-229 

4*360 

Number  of  days  on  which  rain  fell,  • 

10 

12 

U 

PreTailing  winds,              •        •        • 

ii.67<>23'w236 

•.71<'rw.«893 

g.76n0'irSS6 
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Angular  Troughs  or  P%pe$j  and  Angular  Bottoms  to  Drains,*  By 

C.  H.  G.  THosTi 

Dissatisfied  with  the  means  of  conveying  the  lead-ore  from  the  mines 
to  the  stamping  mills  at  Tyndrum  Mines,  I  was  led  to  devote  my  at- 
tention to  the  possibility  of  taking  advantage  of  the  moving  power  of 
water  in  close  drains  or  pipes. 

For  this  purpose  a  sqaare  pipe  or  trough  was  laid  down  from  the 
entrance  of  the  mine  to  the  low  grounds,  a  distance  of  1200  feet,  and 
having  an  inclination  varying  from  13  to  20  degrees.  But  though  the 
water  rushed  through  this  pipe  with  great  velocity,  it  failed  to  carry 
the  fragments  of  ore  along  with  it ;  these  choked  up  the  very  mouth 
of  the  pipe.  Having,  therefore,  failed  in  carrying  out  the  idea  in  the 
square  tube,  numerous  experiments  were  tried  as  to  whether  altering 
the  form  of  the  pipe  would  enable  the  object  to  be  effected.  The  re* 
suits  showed  such  a  superiority  of  the  angular  over  the  fiat,  curved,  or 
other  forms  of  bottom,  that  it  was  determined  to  try  the  experiment 
once  more  on  the  laree  scale  with  a  tube  of  that  form.  The  square 
box  or  pipe  which  had  been  laid  down  from  the  entrance  of  the  mine 
to  the  low  grounds  was,  therefore,  as  a  preliminary  turned  on  its  edge, 
so  that  its  bottom,  instead  of  being  flat,  represented  an  angular  chan- 
neU  each  side  of  which  was  inclined  at  an  angle  of  45^. 

The  lead  ore,  broken  to  the  size  of  ordinary  road  metal,  was  fed  by 
a  hopper  into  the  top  of  the  tube ;  a  moderate  stream  of  water  was  ao* 
mitted  along  with  it,  and  the  whole  ore  was  passed  through  the  tube 

^  Ymt  tb»  IiondoB  OIt.  Sag.  and  AnIi.  J«iir^  MUfh,  lSn> 
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with  an  afitonishing  rapidity,  and  was  delivered  at  the  bottom,  no  chok- 
ing taking  place  at  all.  Further  experiments  were  made  to  ascertain  the 
best  angle  at  which  the  two  sides  of  the  base  should  meet,  and  it  was 
found  that  a  right  angle  answered  all  the  purposes  better  than  any 
other.  With  such  an  angle  a  smaller  quantity  of  water  was  required 
to  move  the  pieces  of  ore  in  the  tubes ;  and  the  smallest  gravel  also, 
or  even  the  powder  of  the  ore,  could  be  most  effectually  sent  down. 

The  whole  arrangements  and  general  working  of  the  mine  were  there- 
fore modified  so  as  to  permit  of  this  new  mode  of  moving  the  ore  being 
adopted ;  and  now,  not  only  is  the  whole  ore  conveyed  by  this  means, 
but  also  all  the  residuary  masses  of  quartz  and  other  minerals  which 
are  cleaned  from  the  lead  ores  previous  to  their  transmission,  are  all  got 
rid  of  by  the  same  means,  and  deposited  with  little  labor  or  expense 
in  any  desired  locality. 

To  permit  of  the  great  wooden  trough  or  pipe  which  conveys  tbe 
ore  from  the  mines  to  the  low  grounds  being  easily  inspected  and  re- 
paired, it  is  now  made  of  the  figure  represented  by 
the  accompanying  wood-cut,  being  in  fact  just  the 
square  box  set  on  one  of  its  angles,  and  having  the 
upper  angle  sawn  off.  A  movable  cover  is  fixed 
securely  down  by  means  of  cross  bands  of  hoop 
iron,  the  ends  of  these  bands  being  secured  by  means 
of  iron  pins,  so  that  any  part  of  the  trouffh  can  be 
readily  opened  for  repairs.  The  lower  angle  of  the  pipe  is  lined  with 
hoop  iron,  as  without  this  protection  it  was  found  that  the  angular  frae* 
ments  rapidly  wore  away  the  wooden  sides.  When  thus  protected, 
the  friction  against  the  sides  seems  to  be  much  less  than  might  have 
been  anticipated. 

Let  us  now  consider  the  conditions  under  which  the  action  of  the 
water  in  moving  these  masses  of  ore  down  such  a  tnbe  takes  place. 
The  resisting  power  or  stability  of  a  block  of  ore  is  diminished  by  the 
inclination  of  the  tube  and  by  the  buoying-up  power  of  the  water ;  and 
the  effectiveness  of  the  action  of  the  stream  against  the  block  is  se- 
cured by  the  latter  not  being  able  to  assume  any  firm  position  in  the 
channel  where  it  could  escape  that  action.  The  inclbed  direction  of 
the  flat  parts  of  the  tube  can  offer  no  such  hold  to  the  block  as  it  could 
obtain  in  the  case  of  a  flat  bottomed  channel.  In  the  experiments  with 
the  flat  bottomed  tube,  when  the  fragment  fell  on  its  flat  side,  there 
it  stuck ;  but  in  the  angular  tube,  from  only  touching  the  sides  by 
one  or  more  corners,  it  was  in  a  position  to  be  easily  acted  upon  by  the 
current. 

The  cost  of  this  mode  of  conveyance  may  now  be  stated.  The  origi- 
nal cost  of  the  angular  wooden  trough  at  Tyndrum,  1200  feet  long, 
including  all  fittings,  and  lining  the  lower  angle  with  hoop  iron,  was 
£70.  This  trough  has  been  many  years  in  use,  and  is  still  quite  good ; 
but  the  annual  repairs,  chiefly  consisting  of  the  renewal  of  the  hoop 
iron  lining,  amount  to  j£ll  or  thereabout.  This  trough  conveys  yearly 
to  the  low  grounds  from  1100  to  1200  tons  of  ore.  The  ore  is  supplied 
to  the  pipe  through  the  mouth  of  a  hopper ;  the  person  attending  to 
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ibis  is  able,  for  the  wages  of  one  shilling,  to  get  40  tons  down.  This 
mode  of  conveyance  is  therefore  the  very  cheapest  yet  tried,  and  as 
the  same  means  are  now  applied  to  the  removal  of  all  the  debris  from 
the  mines,  the  saving  of  expense  is  very  considerable.  The  like  sys- 
tem is  now  employed  in  the  various  processes  of  dressing  and  washing 
the  ores,  the  troughs  in  these  cases  being  open,  and  many  of  them  are 
nearly  level. 

I  wish  to  direct  attention  to  the  application  of  the  angular  form  of 
bottom  to  ordinary  drains  and  sewers.  It  is  well  known  that  the  great 
object  in  giving  a  particular  form  to  drains  or  sewers  is  to  prevent 
the  deposit  and  lodging  of  mud  or  sediment  of  any  kind  in  them.  Flat 
bottomed  drains  were  found  to  silt  up  so  soon  that  they  have  been  gene- 
rally abandoned ;  and  as  it  was  seen  that  circular  pipes  did  not  so 
easily  become  obstructed,  some  approach  to  the  round  form  has  been 
usually  given,  thereby  incurring  considerable  expense.  Now  though 
sediment  of  any  kind  is  much  less  liable  to  collect  in  these  curved 
bottom  drains,  yet  they  are  inferior  in  this  respect  to  the  drain  with 
an  angular  bottom,  as  has  been  fully  brought  out  during  the  numerous 
trials  I  had  to  make  at  Tyndrum  before  hitting  on  the  angular  form. 
And  as  I  there  found  that  even  the  finest  powder  of  lead  ore  (which 
is  many  times  heavier  than  ordinary  mud  or  sand)  was  removed  from 
these  angular  pipes  even  when  at  the  most  moderate  inclinations,  I  am 
inclined  to  believe  that  the  general  adoption  of  the  angular  bottom  for 
all  kinds  of  drains  would  be  a  great  improvement.  In  this  form  of 
bottom,  however  small  the  flow  of  water  may  be,  it  always  runs  at  that 
part  where  the  sediment  can  alone  settle ;  and  on  the  occurrence  of 
any  greater  flow  of  water,  either  from  heavy  rains  or  occasional  flush- 
ings, every  particle  of  solid  matter  would  be  carried  out  of  the  drain. 

The  adoption,  then,  of  the  angular  bottom  would  not  only  appear  to 
form  a  more  perfect  sewer  than  those  at  present  in  use,  but  from  the 
cheaper  character  of  the  bottom  a  considerable  saving  in  the  original 
outlay  would  thereby  be  effected.  The  bottom  angle  might  be  con- 
structed with  brick  in  good  cement,  or  be  lined  with  hard  flat  stones ; 
but  the  important  point  to  be  attended  to  is  to  make  the  junction  at  the 
angle  perfectly  secure. 


On  the  Illumination  of  LigJU-housei — Th$  EUetric  Light,*  By  M. 
Faradat,  D.  C.  L.,  F.  B.  is.,  Fullerian  Professor  of  Chemistry,  R.I., 
Foreign  Associate  of  the  Academy  of  Sciences,  Paris,  &c. 

There  is  no  part  of  my  life  which  more  than  my  connexion  with  the 
Trinity  House  gives  me  delight.  The  occupation  of  nations  joined  to- 
gether to  guide  the  mariner  over  the  sea,  to  all  a  point  of  great  interest, 
is  infinitely  more  so  to  those  who  are  concerned  in  the  operations  which 
they  carry  into  effect,  and  it  certainly  has  astonished  me  since  I  have 
been  connected  with  the  Trinity  House  to  see  how  beautifully  and  how 
wonderfully  shines  forth  amongst  nations  at  large  the  desire  to  do  good ; 
and  you  will  not  regret  having  come  here  to-night,  if  you  follow  me 
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in  the  various  attempts  which  have  been  made  to  cany  out  the  great 
object  of  guiding  in  safety  all  people  across  the  dark  and  drearj  waste 
of  waters.  It  is  wonderful  to  think  how  eagerly  efforts  at  improvement 
are  made  by  the  various  public  bodies — the  Trinity  Honse  in  this  coun- 
try,  and  commissions  in  France  and  other  nations ;  and  whilst  the  im- 
provements progress  we  come  to  the  knowledge  of  such  curious  diffi- 
culties and  such  odd  modes  of  getting  over  those  diflElculties  as  are  not 
easy  to  be  conceived.  I  must  ask  you  this  evening  to  follow  me  from 
the  simplest  possible  method  of  giving  a  sign  by  means  of  a  light  to 
persons  at  a  distance,  to  the  modes  at  which  we  have  arrived  in  the 
present  day ;  and  to  consider  the  difficulties  which  arise  when  carrying 
out  these  improvements  to  a  practical  result,  and  the  extraordinary 
care  which  those  who  have  to  judge  on  these  points  must  take  in  order 
to  guard  against  the  too  hasty  adoption  of  some  fancied  improvement, 
thus,  as  has  happened  in  some  few  cases,  doing  harm  instead  of  good. 
If  I  try  to  make  you  understand  these  things  partly  by  old  models, 
and  partly  by  those  which  we  have  here,  it  is  only  that  I  may  the  better 
be  enabled  to  illustrate  that  which  I  look  forward  to  as  the  higher  mode 
of  lighting,  by  means  of  the  electric  lamp  and  the  lime  light. 

There  is  nothing  more  simple  than  a  candle  being  set  down  in  a  cot- 
tage window  to  guide  a  husband  to  his  home,  but  when  we  want  to  make 
a  similar  guide  on  a  large  scale,  not  merely  over  a  river  or  over  a  moor. 

Fig.  1.  but  over  large  expanses  of  sea, 

how  can  we  then  make  the  signal 

/  using  only  a  candle?  I  have  shown 

/         ^     ^  *^^*  diagram  (Fig.  1)  what  we 

/    ^y^     may  imagine  to  be  the  rays  of  a 

l^y^  candle  or  any  other  source  of  light 

^P emanating  from  the  centre  of  a 

I~iriI"II"IIIIiri;^^yp?N.  sphere  in  all  directions  round  to 

--^-^p^'-^j^^     \^^^^        infinite  distances.   After  this  sun- 
y^        /    jl  \  P'®  )sSxA  of  light  had  been  used 

/     \\     \  ^or  some  time,  it  being  found  to  be 

/      jC       \  liable  to  be  obscured  by  fogs,  or 

c^^^  distance,  or  other  circumstance, 

there  arose  the  attempt  to  make  larger  lights  by  means  of  fires ;  and 
after  that  there  was  introduced  a  very  important  refinement  in  the  mode 
of  dealing  with  the  light,  namely,  the  principle  of  reflection ; — for  un- 
derstand this  f  which  is  not  known  by  all,  and  not  known  by  many  who 
should  know  it),  that  when  we  take  a  source  of  light,  a  single  candle,  for 
instance,  giving  off  any  quantity  of  light,  we  can  by  no  means  increase 
that  light ;  we  can  make  arrangements  around  and  about  the  light,  as 
you  see  here,  but  we  can  by  no  means  increase  the  auantity  of  light. 
The  utmost  I  can  do  is  to  direct  the  light  which  the  lamp  gives  me  by 
taking  a  certain  portion  of  the  rays  going  off  on  one  side  and  reflecting 
them  on  to  the  course  of  the  rays  which  issue  in  the  opposite  direction. 
First  of  all,  let  us  consider  how  we  may  gather  in  the  rays  of  light 
which  pass  off  from  this  candle.  You  will  easily  see  that  if  I  conld 
take  the  half  rays  on  the  one  side  and  could  send  -them  by  any  con- 
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trivance  over  to  the  other  side,  I  should  gain  an  advantage  in  light  on 
the  side  to  which  I  directed  them.  This  is  effected  in  a  heantiful  man- 
ner by  the  parabolic  mirror,  by  means  of  which  I  gather  all  that  por- 
tion of  the  rays  which  are  included  in  it;  upwards,  downwards,  side- 
ways, any  where  within  its  sphere  of  action ;  they  are  all  picked  np 
and  sent  forward.  You  thus  see  what  a  beautiful  and  important  in- 
vention is  that  of  the  parabolic  reflector  for  throwing  forward  the  rays 
of  light. 

Before  I  go  further  into  the  subject  of  reflection  let  me  point  out  a 
further  mode  of  dealing  with  the  direction  of  the  light.  For  instance, 
here  is  a  candle,  and  I  can  employ  the  principle  of  refraction  to  bend 
and  direct  the  rays  of  light,  and  if  I  want  to  increase  the  light  in  any 
one  direction  I  must  either  take  a  reflector  or  use  the  principle  of  re- 
fraction.   I  will  place  this  lens  (Fig.  2)  in  front  of  the  candle  and  you 

Fig.  2. 


will  easily  see  that  by  its  means  I  can  throw  on  to  that  sheet  of  paper 
a  great  light,,  that  is  to  say,  that  instead  of  the  light  being  thrown  all 
about,  it  is  refracted  and  concentrated  on  to  that  paper ;  so  here  I 
have  another  means  of  bending  the  light  and  sending  it  in  one  direc- 
tion ;  and  you  see  above  a  still  better  arrangement  for  the  same  pur- 
pose,— one  which  comes  up  to  the  maximum,  I  may  say,  of  the  ability 
of  directing  light  by  this  means.  You  are  aware  that  without  that 
arrangement  of  glass  the  light  would  be  dispersed  in  all  directions,  but 
the  lens  being  there,  all  the  light  which  passes  through  it  is  thrown 
into  parallel  beams  and  casthorizontally  along.  There  is  consequently 
no  loss  of  light,  the  beam  goes  forward  of  the  same  dimensions,  and 
will  consequently  continue  to  go  forward  for  5  or  10  miles,  or  so  long 
as  the  imperfection  of  the  atmosphere  does  not  absorb  it ;  and  see ! 
What  a  glorious  power  that  is,  to  be  able  to  convert  what  was  just  now 
darkness  on  that  paper  into  brilliant  light. 

Whenever  we  have  refraction  of  this  sort  we  are  liable  to  an  evil 
consequent  upon  the  necessary  imperfections  in  the  form  of  the  lens ; 
and  Dr.  Tyndall  will  take  this  lens,  and  will  show  you  even  in  this  small 
and  perfect  apparatus  what  is  the  evil  of  spherical  aberration  with 
which  we  have  to  fight.  This  can  be  illustrated  by  means  of  the  elec- 
tric lamp ;  if  you  look  at  the  screen,  you  will  see  produced,  by  means 
of  this  lens,  a  figure  of  the  coal  points.  This  image  is  produced  by 
the  rays  which  pass  through  the  middle  of  the  lens,  a  piece  of  card 
with  a  hole  in  the  centre  being  placed  in  front ;  but  if^  keeping  the 
rest  of  the  apparatus  in  the  same  position,  I  change  this  card  for  an- 
other piece  which  will  only  allow  the  rays  to  pass  through  the  edge  of 
the  lens,  you  observe  how  inferior  the  image  will  be^  In  order  to  get 
it  distinct  I  have  to  bring  the  screen  much  nearer  the  lamp ;  and  so 

13* 


150  Civil  Engineering. 

if  I  t&^e  tlie  card  avay  altogether,  sod  allow  the  light  to  pass  through 
all  parts  of  the. lens,  ve  cannot  get  a  perfect  image,  becanse  the  dif- 
ferent parts  of  the  lena  are  not  able  to  act  together.  Thia  spherical 
aberration  is,  therefore,  what  we  try  to  avoid  by  building  up  componnd 
lenses  in  the  manner  here  shown  (Fig.  4).  Look  at  this  heaatifal  ap- 
paratus, is  it  not  a  moat  charming  piece  of  workmanship  ?  Buffon  first 
and  Fresncl  afterwards,  huilt  np  these  kinds  of  lenses,  ring  within  ring, 
each  at  its  proper  adjustment,  to  compensate  for  the  effects  of  sphe- 
rical aberration ;  the  ring  round  that  centre  lens  is  ground  so  as  to 
obviate  what  would  otherwise  give  rise  to  spherical  aberration,  aod 
the  next  ring  being  corrected  in  the  same  manner,  yon  will  perceive, 
if  you  look  at  the  disc  of  light  thrown  by  the  apparatus  np-stairs,  that 
there  is  nothing  like  the  amount  of  aberration  that  there  would  bare 
been  if  it  bad  been  one  great  bulls-eye.  Hero  is  one  of  Fresnel's  lampa 
of  the  fourth  order  so  constructed  (Fig.  3) :  observe  the  fine  effect  ob- 
Fig.  3.  tained  by  these  different  lenses  as 

you  see  them  revolve  before  yon,  and 
understand  that  all  this  upper  part 
is  made  to  form  part  of  the  lens,  each 
prism  throwing  its  rays  to  increase 
the  effect,  and,  although  you  may 
E  think  it  is  imperfect  becanse  if  yoa 
k  happen  to  sit  below  or  above  the  ho- 
i  rizontal  line,  you  perceive  but  little 
I  if  any  of  the  light,  yet  you  must  bear 
i  in  mind  that  we  want  the  rays  to  go 
F  in  a  straight  line  to  the  horiion.   So 
that  all  that  building  up  of  rings  of 
glass  is  for  the  purpose  of  produtnng 
one  fine  and  glorious  less  of  a  large 
siie,  to  send  the  rays  all  in  one  di- 
rection.   Here  ia  another  apparatus 
used  to  pull  the  rays  do*n  to  a  horizontal  sheet  of  light,  so  that  the 
mariner  may  see  it  as  a  constant  and  uniform  fixed  light ;  the  former 
lamp  is  a  revolving  one,  and  the  light  is  seen  only  at  certain  times  as 
the  lenses  move  round,  and  these  are  the  points  which  make  them  val- 
uable in  their  application. 

There  are  various  orders  and  sises  of  lights  in  light-houses  to  ahine 
for  twenty  or  thirty  miles  over  the  sea,  and  to  give  indications  accord- 
ing to  the  purposes  for  which  they  are  required ;  but  snppose  we  want 
more  effect  than  is  produced  by  these  means,  tow  are  we  to  get  more 
light  ?  Here  comes  the  difficulty.  We  cannot  get  more  light,  becsose 
we  are  limited  by  the  condition  of  the  burner.  In  any  of  these  «ue8, 
if  the  spreading  of  the  ray,  or  divergence  as  it  is  called,  is  not  restrained, 
it  soon  fails  from  weakness,  and  if  it  does  not  diverge  at  all,  it  makes 
the  light  so  small  that  perhaps  One  in  a  hundred  can  see  it  at  the 
same  time.  The  North  Foreland  light-house  is,  I  think,  8  or  400  feet 
above  the  level  of  the  sea,  and  therefore  it  is  necessary  to  have  a  cer- 
Uin  divergence  of  the  beam  of  light  in  order  that  it  may  shine  along 
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the  sea  to  the  horizon.  I  have  drawn  here  two  wedges,  one  has  an 
angle  of  15°,  and  shows  yon  the  manner  in  which  the  light  opens  out 
from  this  reflector  seen  at  the  distance  of  half  a  mile  or  more,  the  other 
wedge  has  an  angle  of  6°,  which  is  the  beautiful  angle  of  Fresnel. 
l¥hen  the  angle  is  less  than  G'^,  the  mariner  is  not  quite  sure  that  he 
will  see  the  light — he  may  be  beneath  or  above  it ;  and  in  practice  it 
is  found  that  we  cannot  have  a  larger  angle  than  15°,  or  a  less  one 
than  6°.  In  order,  therefore,  to  get  more  light,  we  must  have  more 
combustion,  more  cotton,  more  oil ;  but  already  there  are  in  that  lamp 
four  wicks  put  in  concentric  rings,  one  within  the  other,  and  we  can* 
not  increase  them  much  more,  owing  to  the  divergence  which  would 
be  caused  by  an  increase  in  the  size  of  the  light — ^the  more  the  di- 
vergence, the  more  the  light  is  diffused  and  lost.  We  are,  therefore, 
restrained  by  the  condition  of  the  light  and  the  apparatus  to  a  cer- 
tain sized  lamp.  At  Teignmouth,  some  of  the  revolving  lights  have 
ten  lamps  and  reflectors,  all  throwing  their  light  forward  at  once.  But 
even  with  ten  lamps  and  reflectors  we  do  not  get  sufficient  light,  and 
we  want,  therefore,  a  means  of  getting  a  light  more  intense  than  a 
candle  in  the  space  of  a  candle — not  merely  an  accumulation  of  can- 
dle upon  candle,  but  a  concentration  into  the  space  of  a  candle,  of  a 
greater  amount  of  light,  and  it  is  here  that  the  electric  light  comes  to 
be  of  so  much  value. 

Let  me  now  show  you  what  are  the  properties  of  that  light  which 
make  it  useful  for  light-house  illumination,  and  which  has  been  brought 
to  a  practical  condition  by  the  energy  and  constancy  of  Prof.  Holmes. 
I  will  first  of  all  show  you  the  image  of  the  charcoal  points  on  the 
screen,  and  draw  your  attention  to  the  spot  where  the  light  is  pro- 
duced. There  are  the  coal  points.  The  two  carbons  are  brought  with- 
in a  certain  distance ;  the  electricity  is  being  urged  across  by  the  vol- 
taic battery,  and  the  coal  points  are  brought  into  an  intense  state  of 
Ignition.  Tou  will  observe  that  the  light  is  essentially  given  by  the 
carbons ;  you  see  that  one  is  much  more  luminous  than  the  other,  and 
that  is  the  end  which  principally  form  the  spark,  the  other  does  not 
shine  so  much,  and  there  is  a  space  between  the  two,  which,  although 
not  very  luminous,  is  most  important  ta  the  production  of  the  light. 
Dr.  Tyndall  will  help  me  in  showing  you  that  a  blast  of  wind  will 
blow  out  that  light ;  the  electric  light  can,  in  fact,  be  blown  out  easier 
than  a  candle.  We  have  the  power  of  getting  our  light  where  we 
please ;  if  I  cause  the  electricity  to  pass  between  carbon  and  mercury 
I  get  a  most  intense  and  beautiful  light,  most  of  it  being  given  off  from 
the  portion  of  the  mercury  between  the  liquid  and  the  solid  pole.  I 
can  show  you  that  the  light  is  sometimes  produced  by  the  vapor  be- 
tween the  two  poles,  better  if  I  take  silver  than  when  I  use  mercury. 
Here  is  the  carbon  pole,  there  is  the  silver,  and  there  is  the  beautiful 
green  light  which  comes  from  the  intervening  portions.  Now  that  light 
is  more  easily  blown  out  than  the  common  lamp,  the  slightest  puff  of 
wind  being  sufficient  to  extinguish  it,  as  you  will  see  if  Dr.  Tyndall 
breathes  upon  it. 

You  see,  therefore,  how  we  are  able,  by  using  this  electric  spark,  to 
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get,  first  of  al],  the  ligbt  into  a  very  small  space.  That  oil  lamp  has 
a  burner  3|  inches  in  diameter ;  compare  the  size  of  the  flame  with 
the  space  occupied  by  this  electric  light.  Next  compare  the  intensitj 
of  this  light  with  any  other ;  if  I  take  this  candle  and  place  it  by  the 
side,  I  actually  seem  to  put  out  the  candle.  We  are  thus  able  to  get 
a  light  which,  while  it  surpasses  all  others  in  brilliancy,  is  at  the  same 
time  not  too  large,  for  I  might  put  this  light  into  an  apparatus  not 
larger  than  a  hat,  and  yet  I  could  count  upon  the  rays  being  usefuL 
Moreover,  when  such  large  burners  are  used  in  a  lantern,  we  have  to 
consider  whether  the  bars  of  the  window  do  not  interfere  to  throw  a 
shadow  or  otherwise;  but  with  this  light  there  will  be  no  difficulty  of 
that  sort,  as  a  single  small  speculum  no  larger  than  a  hat  will  send  it 
in  any  direction  we  please;  and  it  is  wonderful  what  advantages,  by- 
reason  of  its  small  bulk,  we  have  in  the  consideration  of  the  different 
kinds  of  apparatus  required,  reflecting  or  refracting,  irrespective  of 
other  reasons  for  using  the  electric  light.  And  it  is  these  kind  of 
things  which  make  us  decide  most  earnestly  and  carefully  in  favor  of 
the  electric  light. 

I  am  going  to  show  you  the  effect  that  will  take  place  with  that  large 
lens  when  we  throw  the  oil  lamp  out  of  action^  and  put  the  electric  light 

Fig.  4. 
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into  use.  It  is  astonishing  to  find  how  little  the  eye  can  compare  the 
relative  intensities  of  two  Tights;  look  at  that  screen  and  try  to  recol- 
lect the  amount  of  light  thrown  upon  it  from  the  8f  inch  lamp  of  Frea- 
nel,  and  now,  when  we  shift  the  lend  sideways,  look  at  the  glorious  light 
arising  from  that  small  carbon  point  (Fig.  4);  see  how  beautifully  it 
shines  in  the  focus  of  that  lens  and  throws  the  rays  forward*  At  pre* 
sent  the  electric  light  is  put  at  just  the  same  distance  as  the  oil  light, 
and  therefore,  being  in  the  focus  of  the  lens,  we  have  parallel  rays 
which  are  thrown  forward  in  a  perfectly  straight  line,  as  yon  will  see 
by  comparing  the  size  of  the  lens  with  that  of  the  light  thrown  on  the 
screen.  You  will  now  see  how  far  we  can  effect  this  beam  of  light  by- 
increasing  or  diminishing  the  distance  of  the  lamp.  We  are  able  by 
a  small  adjustment  to  get  a  beam  of  a  large  or  small  angle,  and  observe 
what  power  I  have  now  over  it;  for  if  I  want  to  increase  the  degrees 
of  divergence,  I  am  limited  by  the  power  of  light  in  the  case  of  the  oil 
lamp,  but  with  the  electric  light  I  can  make  it  spread  over  any  width  of 
the  horizon  by  this  simple  adjustment.  These  then  are  some  of  the  rea- 
sons which  make  it  desirable  to  employ  the  electric  lieht. 

By  means  of  a  magnet,  and  of  motion,  we  can  get  the  same  kind  of 
electricity  as  I  have  here  from  the  battery;  and  under  the  authority 
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of  the  Trinity  House,  Professor  Holmes  has  been  occupied  in  intro- 
ducing the  magneto-electric  light  in  the  light-house  at  the  North  Fore- 
land; for  the  roltaic  batterT  has  been  tried  under  every  conceirahle 
circomstance,  and  I  take  the  liberty  of  saying  it  has'hitherto  proved 
»  decided  failure.  Here,  however,  is  an  iDstrument  wrought  only  by 
mechanical  motion.  The  moment  we  give  motion  to  this  soft  iron  in 
front  of  the  magnet,  we  get  a  spark.  It  is  true  in  this  apparatus  it  is 
very  small,  but  it  is  sufficient  for  you  to  judge  of  its  character.  It  is 
the  magneto-electrie  light,  and  an  instrument  has  been  constructed  as 
here  shown  (Fig.  5),  which  represents  a  number  of  magnets  placed  ra- 
dially upon  a  wheel — three  wheels  of  magnets  and  two  sets  of  helices. 
Fig.  5. 


When  the  machine,  which  is  worked  by  a  two  horse  power  engine,  is 
properly  set  in  motion,  and  the  different  currents  are  all  brought  to- 
gether, and  thrown  by  Professor  Holmes  up  into  the  lantern,  we  have 
a  light  equal  to  the  one  we  have  been  using  this  evening.  For  the 
last  six  months  the  North  Foreland  has  been  shining  by  means  of  this 
electric  light — beyond  all  comparison  better  than  its  former  light.  It 
has  shone  into  France,  and  has  been  seen  there  and  taken  notice  of  by 
the  authorities,  who  work  with  beautiful  accord  with  us  in  all  these 
natters.  Never  for  once  during  six  months  has  it  failed  in  doing  its 
duty; — never  once,  more  than  was  expected  by  the  inventor.  It  has 
shone  forth  with  its  own  peculiar  character,  and  this  even  with  the 
old  apparatus — for  as  yet  no  attempt  has  been  made  to  conatiuct  spe- 
cial reflectors  or  refractors  for  it,  because  it  is  not  yet  established.  I 
will  not  tell  you  that  the  problem  of  employing  the  magneto- electric 
spark  for  light-house  illumination  is  quite  solved  yet,  although  I  desire 
it  should  be  established  most  earnestly  (for  I  regard  this  magnetic 
spark  as  one  of  my  own  offspring).  The  thing  is  not  yet  decidedly  ac- 
complisbed,  and  what  the  considerations  of  expense  and  other  matters 
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may  be,  I  cannot  tell.  I  am  only  here  to  tell  you  as  a  philosopher, 
how  far  the  results  have  been  carried,  bnt  I  do  hope  that  the  authorities 
will  find  it  a  proper  thing  to  carry  out  in  full.  If  it  cannot  be  intro> 
duced  at  all  the  light-houses,  if  it  can  only  be  used  at  one,  why  really 
it  will  be  an  honor  to  the  nation  which  can  originate  such  an  improre- 
ment  as  this, — one  which  must  of  necessity  be  followed  by  other  nations. 

You  may  ask,  what  is  the  use  of  this  bright  light  ?  It  would  not 
be  useful  to  us  were  it  not  for  the  constant  changes  which  are  taking 
place  in  the  atmosphere,  which  is  never  pure.  Even  when  we  can  see 
the  stars  clearly  on  a  bright  night  it  is  not  a  pure  atmosphere.  The 
light  of  a  light-house,  more  than  any  other,  is  liable  to  be  dimmed  by 
vapors  and  fogs,  and  where  we  most  want  this  great  power,  is  not  in 
the  finest  condition  of  the  atmosphere,  but  when  the  mariner  is  in  dan- 
ger, when  the  sleet  and  rain  are  falling,  and  the  fogs  arise,  and  the 
winds  are  blowing,  and  he  is  nearing  coasts  where  the  water  is  shal- 
low and  abounds  with  rocks — then  is  his  time  of  danger,  when  he  most 
wants  this  light.  I  am  going  to  show  you  how,  by  means  of  a  little 
steam,  I  can  completely  obscure  this  glorious  sun,  this  electric  light 
which  you  see.  The  cloud  now  obscuring  the  light  on  the  screen  is 
only  such  a  cloud  as  you  see  when  sitting  in  a  train  on  a  fine  summer's 
day;  you  may  observe  that  the  vapor,  passing  out  of  the  funnel,  casts 
as  deep  a  shadow  on  the  ground  as  the  black  funnel ;  the  very  sun  it- 
self is  extinguished  by  the  steam  from  the  funnel,  so  that  it  cannot 
give  any  light ;  and  the  sun  itself  if  set  in  the  light-house  would  not  be 
able  to  penetrate  such  a  vapor. 

Now  the  haze  of  this  cloud  of  steam  is  just  what  we  have  to  over- 
come, and  the  electric  light  is  as  soon,  proportionally,  extinguiabed  by 
an  obstruction  of  this  kind  A  any  other  light.  If  we  take  two  lights, 
one  four  times  the  intensity  of  the  other,  and  we  extinguish  half  of 
one  by  a  vapor,  we  extinguish  half  of  the  other,  and  that  is  a  fact  which 
cannot  be  set  aside  by  any  arrangement.  But  then  we  fall  back  upon 
the  amount  of  light  which  the  electric  spark  does  give  us  in  aid  of  the 
power  of  penetrating  the  fog,  for  the  light  of  the  electric  spark  shines 
so  far  at  times,  that  even  before  it  has  arisen  above  the  horixon  twenty- 
five  miles  off,  it  can  be  seen.  This  intense  light  has,  therefore,  that 
power  which  we  can  take  advantage  of^ — of  bearing  a  great  deal  of  ob- 
struction before  it  is  entirely  obscured  by  fogs  or  otherwise. 

Taking  care  that  we  do  not  lead  our  authorities  into  error  by  the 
advice  given,  we  hope  that  we  shall  soon  be  able  to  recommend  the  Trin- 
ity House,  from  what  has  passed,  to  establish  either  one  or  more  good 
electric  lights  in  this  country. 


Increaee  of  the  Bite  of  Locomotivee  on  Railway e.* 

In  another  part  of  our  impression  we  give  an  account  of  an  inven- 
tion, with'  some  experiments,  of  Mr.  E.  W.  Serrell,  an  American  civil 
engineer,  from  the  Journal  of  the  Franklin  Inatitutej  for  increasing 
the  bite  of  the  engine  wheels  on  the  rails  by  means  of  electro-qagnet* 

*  f NIB  HanpAth'i  BaOwbj  Joomal,  No.  1071. 
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ism.  Though,  we  admit  the  importance  of  the  invention,  i£  generally 
practicable,  we  cannot  see  that  it  will  allow  of  so  much  reduction  in 
the  weight  of  the  locomotive,  though  it  would  of  some,  as  the  inventor 
seems  to  think.  The  power  of  the  engine  resides  in  its  boiler,  every 
part  of  which,  with  the  working  gear  and  driving  wheels,  must  have 
strength  with  proportional  weight  to  bear  the  full,  and  more  than  the 
fnll,  strain  of  the  steam  in  the  boiler,  and  to  resist  the  shocks  occa- 
sioned by  the  velocity  on  the  road.  There  is,  however,  one  great  bene- 
fit the  invention  would  confer  both  upon  the  traveling  public  and  the 
railway  Companies.  It  would  go  far  to  lessen  the  number  of  accidents 
by  the  engine  leaving  the  rails.  For  if  the  mutual  adhesion  between 
the  wheels  and  rails  be  increased,  the  chances  of  the  engine  jumping 
off  the  rails  will  be  diminished,  and  that  would  be  more  particulary  so 
if  the  driving  wheels,  as  we  have  heretofore  recommended,  were  placed 
in  the  fore  part  of  the  engine.  Coupled  engines,  too,  which  on  curved 
lines  produce  great  strains  and  consequent  wear  and  tear,  would  be 
less  needful  if  Mr.  Serrell's  invention  could  be  brought  into  use. 


On  the  Decay  and  Preservation  of  Building  Materials.*  By  Prof. 

D.  T.  Ansted,  M.  a.,  F.  R.  S. 

{The  Mlowl^  Lectar«  wm  deUTered  «fc  the  Royal  losUtmtioii  on  ttie  34th  May,  IMO.] 

The  subject  of  my  present  lecture  is  eminently  practical,  and  hardly 
admits  of  much  variety  of  illustration ;  but  I  am  sure  that  none  of  you 
can  have  examined,  or  even  glanced  at  the  numerous  specimens  of 
architectural  construction  in  the  older  and  more  picturesque  cities  of 
England  and  the  Continent — ^you  cannot  have  admired  the  graceful  tra- 
cery of  Westminster  Abbey, — ^you  cannot  even  have  lo<5ked  at  the  rich 
detail  of  the  noble  building  recently  erected  so  near  it,  by  one  whose 

ienius  will,  perhaps,  be  willingly  acknowledged,,  now  that  he  has 
eparted  from  amongst  us,  without  noticing  the  facts  I  am  about  to 
refer  to. 

You  will  there  see,  at  every  turn,  fresh  proof  of  apparently  capri- 
cious and  unaccountable  decay.  You  will  find  many  old  stones  unal- 
tered, while  many  new  ones  are  fast  mouldering  into  rottenness ;  and 
you  will,  I  believe,  be  interested,  in  spite  of  the  apparent  dryness  of 
the  subject,  in  anything  that  will  inform  you  about  a  result  so  painful, 
so  irregular,  and  so  desirable  to  check,  if  in  any  way  prevention  is 
possible. 

Our  building  materials  are  of  several  kinds.  Let  me  ppint  out  to 
you  the  principal  varieties — their  peculiar  uses — their  relative  value 
for  special  purposes — and  the  special  causes  of  decay  in  each.  I  shall 
then  endeavor  to  put  before  you  the  modes  by  which  such  materials 
may  be,  at  least  in  some  measure,  preserved  froiQ  decav. 

There  is  one  thing  which  I  may  say  with  regard  to  all  building  ma- 
terials of  the  nature  of  stone, — ^namely,  that  wherever  it  is  found  form- 
ing part,  of  the  earth's  crust  as  a  mass  of  rock,  it  is  invariably, — if  it 
(M>mes  to  the  surface  at  all — ^injured  and  altered  near  the  surface.  In 

^VNn  Om  Jowml  of  th«  Boetely  of  Azt^  No.  IM. 
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a  granite  district,  for  example,  where  there  is  scarcely  any  soil  lying 
over  the  granite,  it  scarcely  ever  happens  that  the  upper  portion  of 
the  granite  does  not,  to  a  certain  extent,  exhibit  marks  of  alteration* 
In  all  the  common  absorbent  stones  which  are  ordinarily  used  for  boild* 
ing  purposes,  this  is  much  more  remarkably  the  case.  And,  to  a  cer- 
tain extent,  the  rate  at  which  the  stone  would  be  injured  may  be  esti- 
mated by  its  appearance  where  it  has  been  thus  exposed  for  a  long  time 
to  the  action  of  the  atmosphere.  But  that  can  only  be  taken  as  a  partial 
measure  of  the  injury  likely  to  occur,  because  in  some  cases  it  will 
happen  that  the  stone  will  stand  exposure  perfectly  well  in  its  own 
atmosphere,  and  when  the  surface  only  is  exposed,  without  having  been 
removed  from  the  bed,  although  that  same  stone,  when  it  is  removed 
from  the  bed,  particularly  when  it  is  placed  in  a  different  position  from 
that  which  it  occupied  in  the  bed,  wilt  decay  much  more  rapidly.  Still, 
as  I  have  said,  it  is  an  indication,  and  you  will  generally  find  that  in 
a  granite  district  a  surface  of  good  granite  is  exceedingly  hard  close  to 
the  top,  and  a  decomposing  granite  worn  and  rotten.  In  a  sandstone 
district  there  will  also  be  a  certain  amount  of  decomposition  dependent 
on  the  value  of  the  stone.  And  in  a  limestone  district  there  will  gene- 
rally be  considerable  decomposition ;  in  fact  the  whole  of  the  upper  bed 
of  limestone  will  be  converted  into  vegetable  soil. 

Let  us  now  take  the  building  materials  in  regular  order.  First  of 
all  there  is  the  group  of  which  granite  is  the  representative.  A  very 
remarkable  group  of  stones  is  this,  which  are  perfectly  familiar  to 
every  one.  With  respect  to  it,  therefore,  I  shall  not  waste  your  time 
in  definitions,  and  merely  remark  that  as  it  is  one  of  the  hardest,  and, 
in  some  respects,  one  of  the  most  valuable  stones  we  have,  yet  in  many 
respects,  although  very  useful,  it  is  almost  impracticable  for  delicate 
ornamentation!  Granite  consists  of  a  number  of  crystals  embedded 
in  a  crystalline  base.  In  other  words,  it  is  a  mass  of  crystalline  mine- 
rals crystallized  altogether^  That  is  the  essential  nature  of  granite, 
and  the  point  in  which  it  differs  from  most  other  stones.  This  explains 
at  once  its  value,  and  the  nature  of  its  decay.  Its  value,  becaase  gra- 
nite, being  composed  entirely  of  crystallized  matter,  is  non-absorbent, 
and  very  little  exposed  to  injury,  so  that  there  is  no  opportunity  for 
decomposing  agencies  to  get  to  it,  without  the  lapse  of  a  very  long 
period  of  time.  But  it  is  also  necessary  to  observe  that  granite  con- 
sists of  various  kinds  of  crystals,  and  these  not  being  always  composed 
in  the  same  manner,  some  are  more  liable  to  decay  than  others.  Among 
the  crystals  that  form  granite  are  crystals  of  quartz,  a  material  so 
durable  that  one  hardly  expects  it  to  fail  at  all.  But  quartz,  under 
certain  circumstances,  is  capable  of  assuming  a  state  in  which,  by  the 
action  of  the  weather,  it  will  decay#  This  very  peculiar  state  I  shall 
q>eak  of  afterwards,  when  I  have  to  ask  your  attention  to  some  means 
of  preventing  decay.  It  is  a  fact — and  I  allude  to  it  now  as  one  of 
the  ways  in  which  granite  appears  subject  to  decay.  A  portion  of 
qnartz  seems  to  be  liable,  in  some  states,  to  combine  with  water;  and 
it  then  can  be  acted  upon  by  alkalies  and  alkaline  carbonates.  More 
fluently  it  is  tke  crystals  of  felspar,  of  which  granite  abo  oottrists  » 
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a  large  measure,  tbat  decay.  These  consist  of  eompoand  silicates,  and 
the  alkali  among  them  is  generally  potash,  but  oceasionally  soda. 
When  the  alkali  is  soda,  the  stone  is  more  likely  to  decay  than  when 
it  is  potash.  Mica  or  talc,  the  other  constituent  of  granite,  is  in  a  sim* 
ilar  way  liable  to  decomposition.  Thus,  although  granite,  as  a  stone, 
seems  scarcely  liable  to  injury,  yet  all  the  different  parts  of  it  are 
really  capable  of  decay.  With  regard  to  the  prevention  of  granite 
from  decay,  I  do  not  know  that  it  has  ever  been  attempted.  The  only 
thing  to  be  done  is  to  select  the  better  kinds,  and  yoli  have  only  to  go 
to  the  British  Museum,  and  look  at  those  wonderful  specimens  which 
have  been  delicately  sculptured  by  the  Egyptians,  and  afterwards  ex- 
posed for  so  many  centuries  to  a  dry  atmosphere,  and  now  for  some 
years  to  our  own  moist  atmosphere,  to  observe  how  totally  untouched 
they  are.  You  have  only  to  look  at  the  various  specimens  of  granite 
in  our  own  metropolis,  or  in  other  parts  of  our  island,  and  you  can«» 
not  fail  of  being  convinced  how  well  it  stands  generally,  although  yon 
may  occasionally  find  unfavorable  specimens. 

Granite  is  a  material  which,  owing  to  its  great  hardness,  requires 
to  be  worked  by  pick  and  wedge ;  it  cannot  be  worked  merely  by 
chisel  and  mallet.  Owing  to  that  it  is  expensive,  and,  generally  speak* 
ing,  cannot  be  used  for  ordinary  purposes. 

Next  we  come  to  the  group  of  freestbnes.  Freestones  are  either 
sandstones  or  limestones.  The  sandstones  form  a  large  group,  but 
they  are  not  very  extensively  used  for  the  more  decorative  parts  of 
buildings.  They  are  at  any  rate  little  used  in  London,  and' there  are 
many  reasons  for  this.  Sandstone  consists  for  the  most  part  of  quartas 
sand,  and  I  have  told  you  that  quartz  forms  a  larger  part  of  granite. 
But  the  particles  of  ({uartz  in  sandstone  are  cemented  together  by 
some  foreign  combining  substance ;  sometimes  this  substance  is  silica, 
and  in  that  case  the  stone  will  be  almost  unchangeable.  Such  is  the 
sandstone  that  is  worked  in  Edinburgh,  and  obtained  at  Graigleith. 
It  is  a  stone  which  scarcely  injures  by  exposure.  Most  of  the  sand- 
stones, however,  are  cemented  together,  either  by  carbonate  of  lime, 
which  has  been  filtered  in  by  the  actfon  of  water,  by  a  mixture  of  clay 
and  carbonate  of  lime  introduced  in  the  same  manner,  or  by  the  pre- 
sence of  oxide  of  iron.  All  these  cementing  media  are  of  course  liable 
to  the  action  of  foreign  stdbstances  upon  them,  according  to  their  na- 
ture. And  if  these  give  way  it  is  clear  that  the  stone  itself  must  give 
way.  For  an  example  of  this  kind  of  stone,  that  scarcely  changes  at 
all,  I  may  direct  your  attention  to  a  few  specimens  of  the  Yorkshire 
stones  on  the  table  before  you.  Although  very  excellent,  however, 
these  stones  are  not  very  manageable.  They  are  difficult  to  work,  and 
very  hard.  Although  very  durable,  they  vary,  and  are  not  quite  free 
from  the  ordinary  faults  of  sandstone.  There  is  also  before  you  a 
specimen  of  red  stone  (Mansfield)  in  which  there  is  a  considerable 
quantity  of  iron.  The  others  are  silica,  with  some  mica,  and  are  ce- 
mented by  calcareous  and  argillaceous  matter.  They  are  thud  fiable 
to  the  ordinary  action  of  weather  and  foreign  substances  upon  them* 
In  these  stones  the  particles  of  silica  rarely,  if  ever,  give  way,  bUI 
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they  are  lUble  to  fall  sway  from  each  other  by  the  deoonpositioa  ci 
their  ceinentiiig  medium.  Bat  I  was  going  to  apeak  of  the  aev^al 
kindfl  of  sandstone  before  going  into  the  causes  of  decay.  The  York- 
shire stones  are  the  next  in  valae  after  Craigleith,  and  are  very  good. 
Some  of  the  dark-colored  Scotch  stones  are  idso  excellent.  The  stones 
from  the  coal  measures  are  better  than  these  red  ones,  which  are  not 
by  any  means  advisable,  and  require  to  be  used  with  care.  There  are 
%  number  of  varieties  of  these  red  sandstones.  All  the  sandstones 
used  may  be  grouped  in  these  three  ways : — Those  that  are  very  hard, 
very  compact,  very  fine  in  grain,  and,  generally  speaking,  of  a  pale 
color ;  these  are  durable  but  costly.  JNext,  there  are  those  that  are 
hard  and  laminated.  That  is  the  character  which  belongs  to  almost 
all  rocks  that  have  been  found  in  water,  but  in  some  it  shews  itself 
more  markedly  than  in  others.  In  stones  which  are  completely  lami* 
nated,  the  appearance  is  like  sheets  of  paper  placed  one  over  the  other, 
and  you  can  almost  separate  them.  Tho'be  stones  are  easily  perish- 
able. There  are,  however,  laminated  stones,  such  as  those  I  am  now 
referring  to,  of  sood  quality.  These  are  generally,  not  of  very  fine 
grain,  although  ^ey  may  be  so.  They  are  most  frequently  of  a  mixed 
grain,  made,  up  of  particles  of  sand  and  small,  pebbles  of  different 
sizes.  Very  often  they  have  reddish  tints  of  color,  owing  to  the  pre- 
sence of  iron,  and  they  are  often  very  irregular  in  their  character. 
Lastly,  there. are  some  soft  stones  which  are  laminated,  and  generaUy 
red,  but  soft  and  bad.    These  are  the  three  kinds  of  stone. 

AH  these  stones  are  subject  to  decay  in  this  way : — ^First,  from  the 
lamination.  Having  been  formed  in  water,  they  have  been  deposited 
in  beds  one  over  the  other,  and  never  become  entirely  free  from  water, 
snd  when  exposed  to  the  air  are  liable  to  give  off  the  water  by  evapo- 
ration, and'  take  it  in  again  by  absorption  when  rain  comes,  or  when 
the  atmosphere  is  damp.  After  this,  if  a  change  of  temperature  fol- 
lows, and  a  severe  cold  sets  in,  the  temperature  of  the  stone  passing 
below  the  point  of  the  extreme  density  of  water,  the  water  begina  to 
expand.  That  expansion  before  and  whilst  freesing,  is  one  of  the 
sroperties^  of  water  with  which  yon  are  probably  acquainted.  You  all 
know  that  if  you  leave  water  in  a  jug  with  a  narrow  neck,  and  frost 
sets  in,  the  water  will  expand ,  snd  break  the  jug.  In  the  same  wsj 
laminated  and  absorbent  stones  will  break,  'xhe  water  gets  in  bet 
cannot  get  out  freely.  It  expands,  and  the  stone  breaks.  Secondly, 
water  entering  in  the  manner  I  have  described  contains  foreign  sab* 
stancds.  The  water  in  the  atmosphere  that  falls  in  the  shape  of  rsis 
is  absorbed  into  the^tone,  and  necesssrily  cimtains  these  foreign  smb- 
stances  floating  in  the  atmosphere  which  are  soluble  in  water.  These 
substsnces  indude  a  large  number  of  gases — acid  gases  for  the  most 
part-^but  some  others.  For  example,  they  include  carbonic  acid  gas^ 
and  carbonic  acid  dissolves  in  water ',,  they  include,  alsoi  sulphnroos 
aeid  passing  into  sulphuric  acid,  and  this  is  taken  up  by  the  water* 
They  include,  also,  ammonia.  All  these  substances  are  abundantly 
|foduceii  in  the  atmosphere  of  large  towns.  These  substances  enter- 
ing  into  the  body  of  the  stonci  begin  to  act  upon  the  osneotinf  as- 
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ctium.  If  tlie  cementing'  mediam  is  easily  acted  on  chemically  by 
these  aabstances,  it  is  of  course  very  soon  removed.  If  it  is  not  easily 
aiFected  by  them,  then  the  stone  remains  unaltered ;  bat,  generally 
speaking,  it  is  the  (fase  that  sandstones  that  have  either  lime  or  clay 
as  their  cementing  mediam,  are  nkore  or  less  affected  by  foreign  sub* 
stances  entering  into  them  through  the  atmosphere.  There  is  then 
%  cause  of  decay  in  the  sandstones,  and  the  sandstones,  when  they 
are  very  absorbent,  generally  become  readily  disintegrated  in  this 
manner.  Sandstones  are  not  very  extensively  used  in  London  for 
building,  but  they  are  very  much  employed  in  many  parts  of  the 
country. 

The  next  group  includes  what  we  call  limestones.  Limestones  dif- 
fer more  in  their  nature  than  sandstones  do,  and  include  different  kinda 
of  material.  For  example,  there  are  the  carbonates  of  lime  pure  and 
the  carbonates  of  lime  and  magnesia.  First  of  all,  I  will  take  the 
carbonates  of  lime.  Some  of  these  are  perfectly  crystalline,  such  as 
aiarble.  Marble  has  a  very  close  texture ;  it  does  not  absorb  water, 
and  it  is,  therefore,  little  acted  upon  by  it  unless  it  contains  acids. 
When  sound  it  lasts  a  long  time,  but  if  cracked,  decay  will  enter  in 
where  the  crack  occurs.  Marble  is  a  very  expensive  stone,  and  the 
quantity  of  it  compared  with  the  other  kinds  of  limestone  is  small ; 
but  there  is  a  good  deal  of  a  sort  of  limestone  intermediate  between 
marble  and  common  oolites.  This  is  generally  hard,  and  not  unfre- 
quently  contains  thin  strings  of  foreign  substances,  as  silica,  which  in- 
terfere with  its  working.  Such  stones  are  found  in  Derbyshire,  and 
belong  to  what  geologists  call  the  carboniferous  or  mountain  limestone 
aeries.  They  are  crystalline,  but  irregular,  being  partially  cracked 
and  containing  many  fossils.  A  larse  majority  of  the  limestones  used 
in  this  country  are  oolites,  so  called  because  they  appear  to  be  >made 
Bp  of  a  number  of  eggs.  These  oolites  are  of  various  qualities.  They 
are  found  in  many  parts  of  the  country,  and  are  commonly  used  for 
building,  being,  in  fact,  our  common  materials.  There  are  several 
varieties  of  them  which  are  of  different  value.  One  of  the  best  is 
the  Portland  stone.  There  is  a  specimen  upon  the  table,  and  a  very 
good  specimen  it  is.  These  stones  are  made  up  of  a  number  of  little 
particles,  which  are  themselves  groups  of  smaller  particles.  These 
mtle  particles  are  cemented  together  by  carbonate  of  lime,  and  the 
whole  stone  is  nearly  pure  carbonate  of  lime.  Portland  is  probably 
the  best  building  stone  we  have  in  England,  but  is  dear,  bemg  hard 
and  expensive  to  work.  St.  Paul's  Cathedral  is  built  of  Portland 
stone,  and  so  is  Oreenwich  Hospital,  both  being  excellent  examples. 
It  is  impossible,  perhaps,  to  fina  better  specimens  of  this  stone  than* 
the  Hospital.  A  few  days  before  his  death,  I  was  with  Sir  Charles 
Barry  at  Greenwich  Hospital,  and  he  was  pointing  out  to  me  the  bepiu^ 
tiful  condition  of  the  stone  on  the  east  face.  It  is,  indeed,  worth 
looking  at  as  a  specimen  of  the  material,  and  is  almost,  if  not  quite, 
equal  to  the  marble  of  which  the  Milan  Cathedral  is  built.  There  are 
many  other  good  specimens  of  this  stone  in  London,  and  of  these  the 
Beform  Club  is  as  good  as  any.    If  you  look  at  these  specimens  of 
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the  better  kind,  you  will  hardi  j  recognise  the  decay  that  takes  plaee. 
You  must  look  at  stones  which  have  been  a  long  time  exposed,  or  else 
at  an  inferior  quality  of  material.   Bath  stones  offer  a  wonderful  con- 
trast to  Portland.   Bath  stone  is  almost  as  soft  as  cheese  in  the  quar- 
ry, and  it  can  then  be  cut  with  an  ordinary  knife.   I  speak  now  of  the 
stones  in  the  quarry,  where  all  stones  are  softer  and  more  easily  work- 
ed than  when  they  have  been  exposed  for  some  time  to  the  air.   Bath 
stone,  being  exceedingly  soft,  is  therefore  cheap.   It  is  easily  got  and 
easily  cut,  but  it  is  not  a  stone  that  wears  well.  Some  specimens  of  Bath 
stone  are  to  be  seen  in  the  recent  restorations  of  Westminster  Abbey 
that  have  failed  bo  completely  as  to  be  already  a  great  deal  worse  than 
much  of  the  stone  that  has  been  there  for  centuries.     Within  the  few 
years  that  have  elapsed  since  this  stone  was  put  up,  it  has  decayed 
entirely.     And  yet  stones  of  the  same  kind,  from  nearly  the  same 
quarry — indeed  some  from  the  identical  quarries— *-haye  been  used  in 
the  City  of  Bath,  and  are  not  much  the  worse  after  a  century's  wear. 
There  is  a  difference  in  the  quality  of  the  stone,  but  there  is  also  a 
great  difference  in  the  quality  of  the  air  to  which  stones  are  exposed* 
The  rapid  decay  may,  however,  be  partly  attributed  to  the  fact  that 
the  stones  fpr  Westminster  Abbey  had  not  been  well  selected,  and  per- 
haps the  stones  used  at  Bath  had  been  for  some  time  exposed  to  the 
air  before  use.     Bath  stone  is,  as  I  have  said,  an  exact  opposite  to 
Portland.     But  we  have  other  stones  that  are  bad.     I  do  not  know 
that  I  can  mention  a  more  remarkable  instance  than  the  stone  which 
is  obtained  at  Heddington,  in  the  neighborhood  of  Oxford.     There 
are  some  Specimens  of  the  different  oolites  on  the  table,  and  the  Hed- 
dington is  in  some  respects  the  worst  of  all.     No  one,  I  think,  can 
have  looked  at  some  of  the  older  buildings  in  Oxford  without  seeing 
what  a  bad  state  they  are  in,  and  how  bad  the  stone  itself  must  be.  1 
have  here  a  specimen  of  Heddington  stone,  that  has  been  exposed  for 
a  skort  time  to  the  action  of  acids,  and  it  shows  the  way  in  which  such 
stones  will  decay.     Besides  these  there  are  a  number  of  stones  of  in- 
termediate quality  in  England,  known  by  various  names — ^the  names 
of  the  quarries  in  which  they  are  found.   There  is  the  Ancaster  stone, 
the  Ketton  stone,  the  Barnack  stone,  and  the  Purbeck  stone.    There 
is  another  limestone  to  which  I  wish  to  direct  your  attention — ^that  is 
the  Caen  stone.     A  vast  quantity  of  stone  has  been  obtained,  from 
time  immemorial,  from  some  of  the  quarries  in  the  neighborhood  of 
Caen,  and  some  other  places  near.    This  stone  has  been  brought  over 
to  England  almost  from  the  time  of  the  Norman  conquest.    Part  of 
Canterbury  Cathedral  is  built  of  it,  and  it  has  stood  very  well.    But 
other  stones  from  the  same  or  from  adjacent  quarries  have  gone  en- 
tirely.    They  have  failed  so  thoronghly  that  it  is  impossible  to  con- 
ceive any  thing  worse.     They  are  even  worse  than  the  Heddington 
stone  in  the  worst  cases  in  Oxford.     There  is  a  specimen  before  me 
of  Caen  stone  showihg  decay ;  it  shows  the  quality  of  the  stone,  and 
it  shows  the  way  in  which  decay  takes  place.   This,  however,  although 
a  decayed  stone,  is  not  a  bad  specimen.    J  could  not  get  tlie  sort  of 
specimen  I  should  have  been  glad  of,  to  show  how  baSy  some  Gs«i 
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stone  decftys.  Bat>  there  have  been  some  building  erected  lately  in 
London,  and  I  am  eorry  to  say  that  one  of  them  is  Buckingham  Pa- 
lace, that  show  the  decay  as  clearly  as  can  be.  Soon  after  the  palaoe 
was  completed,  the  stone  became  in  so  bad  a  state  that  it  was  posi- 
tively dangerous  for  the  sentinels  to  walk  underneath  it,  and  it  was 
necessary  to  remove  large  portions  of  it  and  to  substitute  stucco ;  and 
there  it  remains  to  this  day  painted  over.  This  case,  with  regard  to 
a  common  limestone  will  show  what  sort  of  material  we  have  to  deal 
with.   All  the  cheaper  kinds  of  stone  are  exceedingly  liable  to  decay. 

How  does  limestone  decay  ?  It  decays  in  a  very  simple  way,  and 
from  the  same  causes  that  I  alluded  to  m  speaking  of  sandstones.— p 
First  there  is  an  exposure  to  changing  temperature,  all  the  limestones 
being  absorbent,  and  taking  in  a  certain  quantity  of  water.  The 
water  is  driven  in  by  rain,  particularly  in  what  appear  to  be  the  shel* 
tered  parts  of  the  stone,  beneath  projections.  Then  cold  comes,  and 
even  if  the  stone  has  been  placed  in  the  building  as  it  lays  in  the  bed, 
there  will  still  be  a  tendency  to  throw  off  successive  laminsd,  but  if 
pnt  carelessly  in  the  building,  or  fixed  at  right  angles  to  the  position 
it  was  in  the  bed,  so  that  what  was  originally  the  plane  of  the  bed  has 
now  become  vertical,  the  effect  will  be  that  the  whole  face  of  the  stone 
will  peal  off,  and  if  the  stone  is  cut  into  delicate  ornaments,  it  is  air 
most  inevitable  that  some  of  the  planes  of  the  bed  would  interfere,  so 
that  when  expansion  takes  place,  the  outer  laminss  of  the  ornament 
would  break  off  and  fall  away.  The  moment  that  is  done  in  any  one 
place,  absorption  becomes  more,  rapid  than  it  was  before,  and  it  goes 
on  with  increasing  rapidity.  If,  however,  the  stone  lasts  for  a  certain 
time  without  injury,  the  surface  hardens.  All  stone  is  much  harder 
ftfter  it  has  been  exposed  to  the  air  for  some  time  than  it  is  in  the 
quarry ;  and,  therefore,  if  it  once  gets  into  this  state  it  may  last,  but 
if  it  is  attacked  early  it  will  go.  There  is  an  instance,  of  this  to  be 
seen  in  Mr.  Hope's  house,  in  Piccadilly,  which  is  built  of  a  soft  stone. 
It  has  been  sheltered  by  putting  leads  over  the  tops  of  the  exposed 
parts ;  and  I  have  Mr.  Charles  Smith's  authority  for  saying  that,  in 
consequence  of  that,  the  stone  has  been  preserved.  The  water  has 
been  prevented  from  draining  down  into  the  stone,  and  in  that  way  it 
has  had  time  to  harden.  The  water  that  is  absorbed  when  limestone 
is  exposed  to  the  air  is  charged  with  acids,  as  I  have  already  mentioned, 
»nd  under  these  circumstances  the  stone  acts  as  a  kind  of  filter.  A 
porous  stone  acts  also  in  another  way,  decomposing  the  gases  that  pass 
into  it.  A  certain,  though  slow,  decomposition  thus  goes  on,  and  the 
atone  becomes  actually  destroyed.  Very  often  this  will  take  place 
even  when  it  is  not  very  apparent  outside.  That  is  the  case  especially 
in  some  of  the  Heddington  stones.  At  Oxford  you  will  often  see 
large  scales  breaking  off  from  the  surface  of  the  buildmg,  although 
the  outside  is  apparently  pretty  good.  This  is  the  result  of  that 
amount  of  decomposition  and  alteration  that  goes  on  within  the  sub- 
stance of  the  stone  itself. 

There  is  another  kind  of  limestone  which  I  must  mention.    It  ih. 
nagnesian  limestone*    The  magnesian  limestone  is  carbonate  of  lime 
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and  magnesia;  common  limestone  is  simply  carbonate  of  lime.  Jmt 
as  the  common  limestone  when  crystallized  is  very  durable,  so  mag- 
nesian  limestone,  when  crystallized  (in  which  case  it  is  composed  of 
equal  parts  of  carbonate  of  lime  and  carbonate  of  magnesia),  is  in  a 
more  compact  state  than  when  earthy,  and  then  seems  to  stand  exceed- 
ingly well.  In  the  places  where  these  stones  are  obtained,  the  churches 
built  of  them  centuries  ago  are  quite  unaltered.  But  when  these  same 
stones  are  brought  into  our  London  atmosphere,  although  they  appear 
to  be  just  as  good,  and  are  exposed  to  very  much  the  same  influences, 
they  begin  at  once  to  decay.  It  was  owing  to  a  neglect  of  the  con- 
sideration of  this  matter  that  the  stone  used  for  the  construction  of 
the  Houses  of  Parliament  has  suffered  so  much.  The  stone  for  this 
purpose  was  selected  with  the  greatest  possible  consideration.  A  com- 
mission was  appointed  of  the  fittest  men  of  the  time — the  best  geolo- 
gist, the  architect,  competent  practical  men,  and  the  best  chemists. 
All  those  employed  were  men  of  the  highest  reputation,  and  no  one 
has  hinted  for  a  moment  that  they  did  not  do  their  duty.  This  com- 
mission examined  the  different  limestones  in  the  country,  and  they 
recommended  the  magnesian  limestone  of  Bolstover,  because  they  be- 
lieved it  to  be  the  best.  They  found  buildings  constructed  of  it  many 
centuries  ago  entirely  unaltei^ed,  and  they  naturally  recommended  that 
it  should  be  employed.  Then  came  a  difficulty  which  had  not  been 
considered  sufficiently,  and  that  was  that  the  particular  quarries  which 
had  supplied  the  stone  to  the  churches  in  the  neighborhood  were  by 
no  means  large  enough  to  supply  the  quantity  required  for  the  Houses 
of  Parliament ;  and  not  only  that,  but  it  was  not  at  all  certain  that 
other  stones  could  be  got  in  the  immediate  neighborhood  of  precisely 
the  same  kind.  Other  quarries  adjacent  were  selected,  and  the  stone 
which  was  used  was  certainly  from  the  neighborhood,  and  nominally 
the  same  stone,  but  really  it  was  exceedingly  imperfect.  Magnesian 
limestone  differs  from  common  limestone  in  the  way  in  which  it  decays. 
Under  the  action  of  those  causes  that  I  have  already  mentioned,  it 
decays  whenever  the  two  minerals  are  not  perfectly  crystallized  toge- 
ther, and  then  it  becomes  disintegrated  and  powdery,  so  that  in  one 
block  you  will  find  portions  which  are  perfectly  hard,  and  other  por- 
tions near  them,  which  are  also  hard,  whilst  between  these  two  you 
will  find,  portions  which  are  perfectly  soft,  and  so  disintegrated  that 
the  particles  might  almost  be  blown  away  by  the  wind.  This  has 
arisen  from  the  way  in  which  the  material  was  originally  crystallized, 
and  from  the  difficulty  that  there  is  in  producing  a  perfect  crystalliza- 
tion in  a  mass  on  a  large  scale  in  nature.  Generally  speaking,  there 
is  a  considerable  amount  of  variety  both  in  the  composition  and  sub- 
sequent metamorphosis  of  rocks,  so  that  bedded  materials  almost  al- 
ways vary  a  great  deal  even  in  a  short  distance.  This  is  the  case  with 
magnesian  limestone,  but  it  also  appears  that  neglect  was  incurred  by 
the  want  of  sufficient  superintendence  in  selecting  the  best  kinds  of 
stone,  and  rejecting  bad  samples  either  at  the  quarry  or  in  London. 
There  was  no  sufficient  superintendence,  and  the  poor  and  inferior 
specimens  of  stone  were  not  rejected.    They  were  all  put  into  this 
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great  building,  and  the  result  is  that  some  of  the  stones  are  very  good, 
Bomo  very  indifferent,  and  some  exceedingly  bad.  The  same  kind  of 
Btone  was  used  in  the  new  building  of  Lincoln's-inn,  and  it  is  even 
worse.  The  same  kind  of  stone,  however,  is  used  in  the  construction 
of  the  Museum  of  Practical  Geology,  in  Jermyn-street,  and  there  there 
is  not  a  stone  faulty.  It  would  appear  then  that  the  selection  of  stone 
is  a  very  important  matter.  So  much  I  may  say  with  regard  to  the 
materials  itnd  the  nature  of  the  causes  that  produce  their  decay. 

Practically,  then,  the  causes  of  decay  of  absorbent  stones  are  con- 
nected with  exposure  to  damp  atmosphere,  rendered  impure  by  various 
acids  and  alkaline  gases,  and  also  with  changes  of  temperature,  espe- 
cially above  and  below  the  temperature  of  about  88  degrees,  at  which 
water  attains  its  greatest  density.  It  is  quite  clear  that  where  there  is 
a  large  amount  of  injurious  gases  present  in  the  air,  in  other  words  in 
and  near  large  cities,  where  there  are  a  great  number  of  people  breath- 
ing and  giving  off  carbonic  acid  gas,  and  where  a  large  number  of  fires 
are  burning,  which  always  yield  a  large  quantity  of  sulphurous  acid, 
and  also  where  there  is  much  ammonia;  in  these  places,  and  owing  to 
the  state  of  the  atmosphere,  stones  which  in  the  open  country  would 
stand  perfectly  well,  will  stand  very  badly.  In  addition  to  this  must 
be  taken  into  account  the  exposure  to  certain  winds,  and  the  action  of 
the  weather  to  a  greater  or  less  extent  for  a  limited  time. 

(To  be  Continued*) 
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The  Mechanical  Theory  of  EeaU*  By  Danisl  E.  Clark,  C.  E, 

An  important  an  interesting  enquiry  relative  to  steam  and  its  ope- 
ration in  the  steam  engine,  is  that  which  traces  the  connexion  between 
the  heat  expended  and  the  dynamical  effect,  or  work,  produced.  The 
method  of  separate  condensation,  and  the  application  of  the  force  of 
expanding  steam^  changed  to  an  important  extent  the  accepted  rela- 
tions of  heat  to  power,  and  added  remarkably  to  the  dynamical  effect 
of  the  fuel ;  and  though  the  steam  engine  has  been  progressively  im^ 
proved  by  the  continual  elaboration  of  small  economies,  there  is  yet 
good  reason  to  believe  that  the  field  of  improvement  is  wide,  and  that 
the  laborer  in  that  field  has  the  prospect  of  a  good  return.  The  in- 
quiries of  scientific  men  on  the  subject  of  the  relation  of  heat  to  me- 
chanical effect  have  resulted  in  the  establishment  of  the  principle  that 
heat  and  mechanical  force  are  identical  and  convertible,  and  that  the 
action  of  a  given  quantity  of  heat  may  be  represented  by  a  constant 
quantity  of  mechanical  work  performed.  ^^  Motion  and  force,"  says 
Professor  Rankine,  ^^  being  the  only  phenomena  of  which  we  thorough- 
ly and  exactly  know  the  laws,  and  mechanics  the  only  complete  phy- 
sical science,  it  has  been  the  constant  endeavor  of  natural  philosophers, 
by  conceiving  the  other  phenomena  of  nature  as  modifications  of  mo- 

*From  th»  Lond.  Bsgineer,  No.  283. 
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tion  and  force,  to  redace  the  other  physical  sciences  to  branches  of 
mechanics.  Newton  expresses  a  wish  for  the  extension  of  this  kind 
of  investigation.  The  theory  of  radiant  heat  and  light  having  been 
reduced  to  a  branch  of  mechanics  by  means  of  the  hypothesis  of  nn- 
duIationS)  it  is  the  object  of  the  hypothesis  of  molecular  vortices" — 
oscillation  of  vibratory  motion — '*  to  reduce  the  theory  of  thermome- 
tric  heat,  and  elasticity  also,  to  a  branch  of  mechanics,  by  so  conceiv- 
ing the  molecular  structure  of  matter  that  the  laws  of  these  phenomena 
ahall  be  the  consequences  of  those  of  motion  and  force.  This  hypo- 
thesis, like  all  others,  is  neither  demonstrably  true  nor  demonstrably 
false,  but  merely  probable  in  proportion  to  the  extent  of  the  class  of 
facts  with  which  its  consequences  agree."  It  must,  however,  be  re- 
marked that,  whether  the  hypothesis  of  molecular  motion  be  probable 
or  improbable,  the  theoretical  and  practical  results  arrived  at  in  re- 
gard to  the  mechanical  action  of  heat  remaining  unaffected,  being 
deduced  from  principles  which  have  been  established  by  experiment 
and  demonstration.  From  these  principles,  Professor  Rankine  an- 
nounced the  specific  heat  of  air  before  it  was  otherwise  known — ^the 
aqcuracy  of  his  deductions  having  since  been  verified  to  within  less 
than  1  per  cent,  by  the  experiments  of  Begnault.  The  best  experi- 
ments, previous  to  those  made  by  Regnault,  in  regard  to  the  specific 
heat  of  air,  were  those  of  Delaroche  and  Berard,  from  which  tbey  de- 
duced a  specific  heat  of  '266 ;  but  arguing  from  the  mechanical  theory 
of  heat.  Professor  Rankine  declared  that  this  value  must  be  erroneous, 
and  that  the  specific  heat  of  air  could  not  exceed  *240.  It  has  been 
found  accordingly^  by  Regnault,  since  the  statement  was  made,  as  the 
result  of  a  hunared  experiments,  that  the  specific  heat  of  air  was  *238, 
and  that  it  is  constant  for  all  pressures  from  one  to  ten  atmospheres, 
or  at  least  differs  almost  inappreciably*  This  coincidence  of  theoreti- 
cal prediction  with  experimental  evidience,  it  has  been  well  observed, 
should  have  something  like  the  same  tendency  in  strengthening  oar 
belief  of  the  theory  upon  which  Prof.  Rankine's  estimate  was  based, 
as  the  discovery  of  an  unknown  planet,  previously  indicated  by  La 
Verrier  and  Adams,  had  in  confirming  our  faith  in  the  science  of  as- 
tronomyw 

The  principle  of  the  dynamical  or  mechanical  theory  of  heat,  a| 
already  stated,  is  that,  independently  of  the  medium  through  which 
h^at  may  be  developed  into  mechanical  action,  the  same  quantity  of 
heat  converted  is  invariably  resolved  in  the  same  total  quantity  of  me- 
chanical action.  For  the  exact  expression  of  this  relation,  of  course 
units  of  measure  are  established,  in  terms  of  the  English  foot,  as  the 
measure  of  space ;  the  pound  avoirdupois,  as  the  measure  of  weight, 
pressure,  elasticity;  and  the  degree  of  Fahrenheit's  scale,  as  the  mea- 
sure of  temperature  and  heat.  Work  done  consists  of  the  exertion 
of  pressure  through  space,  and  the  English  unit  of  work  is  the  exer* 
tion  of  1 9).  of  pressure  through  1  ft.,  or  the  raising  of  1  ft.  weight 
through  a  vertical  height  of  1  ft. — ^briefly,  a  footrpound*  The  unit  of 
heat  is  that  which  raises  the  temperature  of  1  w.  of  ordinary  cold 
water  by  1  deg.  Fah.    If  2  Sbs.  of  wate.r  be  raised  1  deg.,  orl  ft.  be 
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raised  2  deg.  in  iemperatare,  the  expenditure  of  heat  is,  equally  in 
both  cases,  two  units  of  heat.  /  Similarly,  if  1  fi>.  weight  be  raised 
through  1  ft.,  or  2  fibs,  weight  be  raised  through  2  ft.',  the  power  ex- 
pended, or  work  done,  is  equally  in  both  cases  two  units  of  work,  or 
two  foot-pounds.  From  thiese  definitions,  then,  the  comparison  lies 
between  the  unit  of  heat,  on  the  one  part,  and  the  unit  of  work,  or 
the  foot-pound,  on  the  other.  M.  Glapeyron,  in  his  treatise  on  the 
moving  power  of  heat,  and  M.  Noltzman,  of  Manheira,  in  1845,  who 
availed  himself  of  the  labors  of  M.  Glapeyron  and  M.  Carnot  in  the 
same  field,  grounding  their  investigations  on  the  received  laws  of  Boyle 
or  Marriotte,  and  Gay-Lussac,  which  express  the  observed  relations 
of  heat,  elasticity,  and  volume  in  steam  and  other  gaseous  matter,  con- 
cluded that  the  unit  of  heat  was  capable  of  raising  a  weight,  between 
the  limits  of  626  fibs,  and  762  fibs.  1  ft.  high ;  that  is  to  say,  that  one 
unit  of  heat  was  equivalent  to  from  626  to  782  foot-pounds.  By  this 
mode  of  investigation,  they  suppose  a  given  weight  of  steam  or  gase- 
ous matter  to  be  contained  in  a  vertical  cylinder  formed  of  non-con- 
ducting material,  in  which  is  fitted  an  air-tight  but  freely  moving  pis- 
ton, which  is  pressed  downward  by  a  weight  equal  to  the  elasticity  of 
the  gas.  Now,  the  weight,  initial  temperature,  pressure,  and  volume 
being  known,  a  definite  quantity  of  heat  from  without  is  supposed  to 
be  imparted  to  the  vapor ;  and  the  result  is  partly  an  elevation  of  the 
temperature  of  the  vapor,  and  partly  a  dilation  or  increase  of  volume ; 
or,  in  other  words,  an  exertion  of  pressure  through  space,  the  elas- 
ticity remaining  the  same.  But  the  result  may  be  represented  entirely 
by  dilation,  so  that  there  shall  not  be  any  final  alteration  of  tempera- 
ture ;  and  for  this  purpose  it  is  only  necessary  to  allow  the  vapor  to 
dilate  without  any  loss  of  its  origin&l  or  imparted  heat  until  it  re-ac- 
quires its  initial  temperature.  In  this  case,  the  ultimate  efiect  is  pure- 
ly dilatation,  or  motion  against  pressure ;  and  the  work  done  is  repre- 
sented by  the  product  of  that  pressure  into  the  space  moved  through. 
Mr.  Joule,  of  Manchester,  in  1843-47,  proceeded,  by  entirely  dif- 
ferent, independent,  and,  in  fact,  purely  experimental  methods,  to 
investigate  the  relation  of  heat  and  work.  1st.  By  observing  the  ca- 
lorific efiects  of  magneto-electricity.  He  caused  to  revolve  a  small 
compound  electro-magnet  immersed  in  a  glass  vessel  containing  water 
between  the  poles  of  a  powerful  magnet :  heat  was  proved  to  be  ex- 
cited by  the  machine  by  the  change  of  temperature  in  the  water  sur- 
rounding  it,  and  its  mechanical  effect  T^as  measured  by  the  motion  of 
such  weights  as  by  their  descent  were  sufficient  to  keep  the  machine 
in  motion  at  any  assigned  velocity.  2d.  By  observing  the  changes  of 
temperature  produced  by  the  rarefaction  and  condensation  of  air.  In 
thii  case,  the  mechanical  force  producing  compression  being  known^ 
the  heat  excited  was  measured  by  observing  the  changes  of  tempera- 
ture of  the  water  in  which  the  condensing  apparatus  was  immersed. 
Sd.  By  observing  the  heat  evolved  by  the  friction  of  fluids:  A  brass 
paddle-wheel,  in  a  copper  can  containing  the  fluid,  was  made  to  revolve 
by  descending  weights.  Sperm  oil  and  water  yielded  the  same  results. 
Mr.  Joule  considered  the  third  method  the  most  likely  to  aSbrd  acou- 
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rate  resuItB ;  and  he  armed  at  the  coBclvsion  that  oae  unit  of  heat 
was  capable  of  raising  772  firs.  1  ft.  in  height;  or  that  the  mechanioal 
equivalent  of  heat  was  expressible  bj  772  foot-pounds  for  oao  unit  of 
heat — known  as  ^^  Joule's  equiyalent.'^ 

The  following  are  the  values  of  Joule's  equivalent  for  different  ther- 
mometric  scales,  and  in  English  and  French  units : — 

1  English  thermil  unit,  or  I  deg.  Fah.  in  1  lb.  of  water,    772  foot-poanda. 
1  centigrade  degree  in  1  lb.  of  water,    .  •  •     1989  S        ** 

1  French  thermal  unit,  or  1  centigrade  degree  in  a  kilo- 
gram me  of  water,  ....      483*55  kilogrammetifii 

The  mechanical  theory  of  heat  rests  upon  a  wide  basis,  and  proob 
in  verification  of  the  theory  are  constantly  accumulating.  When  the 
weight  of  any  liquid  whatever  is  known,  with  the  comparative  weight 
of  its  vapor  at  different  pressures,  the  latent  heat  at  the  different 
pressures  is  readily  estimated  from  the  theory ;  and  this  method  of 
estimation  agrees  with  the  best  experimental  results,  as  may  after* 
wards  be  dhown ;  and  when  the  latent  heat  is  also  known,  the  speoifio 
heat  of  the  liquid  can  be  determined  by  means  of  the  same  theoty ;  in 
other  words,  the  quantity  of  work,  in  foot-pounds,  may  be  determined, 
which  would,  by  agitating  the  liquid  or  by  friction,  be  required  to  raise 
the  temperature  of  any  given  quantity  of  the  liquid  by,  say,  one  de- 
gree, altogether  independently  of  Joule's  experiments.  The  theory 
enables  us  to  discover  the  utmost  power  it  is  possible  to  realise  from 
the  combination  of  any  given  weight  of  carbon  and  oxgyen,  or  other 
elementary  substances,  with  nearly  as  much  precision  as  we  can  esti- 
mate the  utmost  quantity  of  work  it  is  possible  to  obtain  from  a  known 
weight  of  water  falling  through  a  given  height.'  It  is  not  difficult  to 
comprehend,  then,  that  the  theory  of  the  mechanical  equivalent  of 
heat  proves  of  great  practical  utility. 

According  to  the  mechanical  theory  of  heat,  in  its  general  form, 
heat,  mechanical  force,  electricity,  chemical  affinity,  light,  sound,  are 
but  different  manifestations  of  motion.  Dulong  and  Gay-Lussac  proved 
by  their  experiments  on  sound,  that  the  greater  the  specific  heat  of  a 
gas,  the  more  rapid  are  its  atomic  vibrations.  Elevation  of  tempera* 
ture  does  not  alter  the  rapidity,  but  increases  the  leneth  of  their  vi« 
brations,  and  in  consequence  produces  *^  expansion  "  of  the  body.  All 
gases  and  vapors  are  assumed  to  consist  of  numerous  small  atoms, 
moving  or  vibrating  in  aH  directions  with  great  rapidity;  but  the  aver- 
age velocity  of  these  vibrations  can  be  estimated  when  the  pressors 
and  weight  of  any  given  volume  of  gas  is  known,  pressure  being,  ss 
explained  by  Joule,  the  impact  of  those  numerous  small  atoms  strik- 
ing in  all  directions,  and  against  the  sides  of  the  vessel  containing  ths 
gtfs.  The  greater  the  number  of  these  atoms,  or  the  greater  their 
aggregate  weight,  in  a  given  space,  and  the  higher  the  velocity,  the 
greater  is  the  pressure.  A  double  weight  of  a  perfect  gas,  when  con- 
fined in  the  same  space,  and  vibrating  with  the  same  velocity — that  is^ 
having  the  same  temperatures-gives  a  double  pressure ;  but  the  ^ams 
weight  of  gas,  confined  in  the  same  space,  will, 'when  the  atoms  vi- 
brate with  a  double  velocity,  give  a  quadruple  pressure.  An  iooreaise 
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or  decrease  of  temperature  ie  simply  an  increase  or  decrease  of  mole* 
eolar  motion.  The  troth  of  this  hypothesis  is  very  well  established, 
%B  already  intimated,  by  the  nnmerous  ezperimeiital  facts  with  which 
it  is  in  harmony. 

When  a  gas  is  confined  in  a  cylinder  nnder  a  piston^  so  long  as  no 
motion  is  given  to  the  piston,  the  atoms,  in  striking,  will  rebound  from 
the  piston  after  impact  with  the  same  velocity  with  which  they  ap- 
proached it,  and  no  motion  will  be  lost  by  the  atoms.  But  when  the 
piston  yields- to  the  pressure,  the  atoms  will  not  rebound  from  it  with 
the  same  velocity  with  which  they  strike,  but  will  return  after  each 
succeeding  blow,  with  a  velocity  continually  .decreasing  as  the  piston 
continues  to  recede,  and  the  length  of  the  vibrations  will  be  diminished. 
The  motion  gained  by  the  piston  will,  it  is  obvious,  be  precisely  equi- 
valent to  the  energy,  heat,  or  molecular  motion  lost  by  the  atoms  of 
the  gas.  Vibratory  motion  or  heat  beine  converted  into  its  equivalent 
of  onward  motion,  or  dynamical  effect,  the  conversion  of  heat  into 
power,  or  of  power  into  heat,  is  thus  simply  a  transference  of  motion.; 
«nd  it  would  be  as  reasonable  X6  expect  one  billiard-ball  to  strike  and 
^ve  motion  to -another  without  losing  any  of  its  own  motion,  as  to 
mippose  that  the  piston  of  a  steam  engine  can  be  set  in  motion  with- 
out a  corresponding  quantity  of  energy  being  lost  by  some  other  body. 

In  expanding  atr  spontaneously  to  a  double  volume,  delivering  it, 
My,  into  a  vacuous  space,  it  has  been  proved  repeatedly  that  the  air 
does  not  fall  appreciably  in  temperature,  no  external  work  being  per- 
formed ;  but,  on  the  contrary,  if  the  air  at  a  temperature,  say,  of  280 
deg.  Fah.,  be  expanded  under  pressure  or  resistance,  as  against  the 
piston  of  a  cylinder,  giving  motion  to  it,  raising  a  weight,  or  other- 
trise  doing  work  by  giving  motion  to  some  other  body,  the  tempera- 
tore  will  fall  nearly  170  deg.  when  the  volume  is  doubled ;  that  is, 
from  280  dee.  to  about  60  deg.,  and  taking  the  -initial  pressure  of  40 
fts.,  the  fintd  pressure  would  be  15  fts.  per  square  inch. 

When  a  pound  weight  of  air,  in  expanding  at  any  temperature  or 
liressure,  raises  180  m.  1  ft.  high,  it  loses  1  deg.  in  temperature ;  in 
other  words,  this  pound  of  air  would  lose  as  much  molecular  energy 
as  would  equal  the  energy  acquired  by  a  weight  of  1  ft.  falling  through 
a  height  of  180  ft.  It  must,  however,  be  remarked  that  but  a  small 
imtion  of  this  w<»'k,  180  foot-pounds  can  be  had  as  available  w^rk, 
«s  the  heat  which  disappears  does  not  depend  on  the  amount  of  work 
«r  dut7  realised,  but  upon  the  total  of  the  opposing  forces,  including 
aU  resistance  from  any  external  source  whatever.  When  air  is  com- 
|ir«ssed,  the  atmosphere  descends  and  follows  the  piston,  assisting  in 
the  operation  with  its  whole  weight ;  and  when  air  is  expanded,  the 
motion  of  the  piston  is,  on  the  contrary,  opposed  by  the  whole  weight 
et  the  atmosphere,  which  is  again  elevated.  Altlmugh,  therefore,  in 
expanding  air,  the  heat  which  disappears  is  in  proportion  to  the  total 
•myposing  force,  it  is  mnch  in  excess  of  what  can  be  rendered  avail- 
«Ue ;  and,  commoBlv,  where  air  is  eompressed  the  heat  generated  is 
ameh  gresAer  than  that  which  is  due  to  the  work  which  is  required  to 
lie  expended^  the  weight  of  the  atmosphere  assisting  in  the  q>eratio]k 
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Let  s  pound  of  water,  at  a  temperature  of  212  deg.  Fah.,  be'  m« 
jected  into  a  vacuous  space  or  vessel,  having  26*86  cubic  feet  of  capa- 
city-^the  volume  of  1  ib.  of  saturated  steam  at  that  temperature — 
and  let  it  be  evaporated  into  such  steam,  then  893*8  units 'of  heat 
would  be  expended  in  the  process.  But  if  a  second  pound  of  water, 
at  212  deg.,  be  injected  and  evaporated  at  the  same  temperature,  un- 
der a  uniform  pressure  of  14*7  &s.  per  square  inch  due  to  the  tem- 
perature, the  second  pound  must  dislodge  the  first,  by  repelling  that 
pressure,  involving  an  amount  of  labor  equal  to  &5,800  foot-pounds 
(that  is,  14*7  &>s.  x  144  square  inches  X  26*86  cubic  feet),  and  an  ad- 
ditional expenditure  of  72*3  units  of  heat  (that  is,  55,800 -«- 772), 
making  a  total  for  the  second  pound  of  965*1  units. 

Similarly,  when  1408  units  of  heat  are  expended  in  raising  the  tem- 
perature of  air  at  constant  pressure,  1000  of  the  units  increase  the 
velocity  of  the  molecules,  or  produce  a  sensible  increment  of  tempe- 
rature ;  while  the  remaining  408  parta,  which  disappear  as  the  air  ex- 
pands, are  directly  expended  in  repelling  the  external  pressure. 

Again,'  if  steam  be  permitted  to  flow  from  a  boiler  into  a  compara- 
tively vacuous  space,  without  giving  motion  to  another  body,  the  tem- 
perature of  the  steam  entering  this  space  would  rise  much  higher  than 
thiit  of  the  steam  in  the  boiler.  Or,  suppose  two  vessels  side  by  side, 
one  of  them  vacuous,  and  the  other  filled  with  air  at,  say,  two  atmo- 
spheres, a  communication  being  opened  between  the  vessels,  the  pres- 
sure would  become  equal  in  the  two  vessels ;  but  the  temperature 
would  fall  in  one  vessel  and  rise  in  the  other ;  and  although  the  air  is 
expanded  in  this  manner  to  a  double  volume,  there  would  not  on  the 
whole  be  any  appreciable  loss  of  heat,  for  if  the  separate  portions  of 
air  be  mixed  together,  the  resulting  average  temperature  of  the  whole 
would  be  very  nearly  the  same  as  at  first.  It  has  been  proved  expe- 
rimentally, corroborative  of  this  argument,  that  the  quantity  of  heat 
required  to  raise  the  temperature  of  a  given  weight  of  air  to  a  given 
extent,  was  the  same,  irrespective  of  the  density  or  volume  of  the  air. 
Regnault  and  Joule  found  that,  to  raise  the  tetnperature  of  a  pound 
weight  of  air  1  cubic  foot  in  volume,  or  10  cubic  feet,  the  same  quan- 
tity of  heat  was  expended. 

In  rising  against  the  force  of  gravity  steam  becomes  colder,  and 
partially  condenses  while  ascending  in  the  effort  of  overcoming  the 
resistance  of  gravity  by  the  conversion  of  heat  into  water.  For  in- 
stance, a  column  of  steam  weighing,  on  &  square  inch  of  base,  250-3 
fts. — that  is,  a  pressure  of  250*8  lbs.  per  square  inch— would,  at  a 
height  of  275,000  feet,  be  reduced  to  a  pressure  of  1  ft.  per  square 
inch,  and  in  ascending  to  this  height,  the  temperature  would  fall  from 
401  deg.  to  102  deg,  Fah.,  while  at  the  same  time,  nearly  25  per  cent 
of  the  whole  vapor  would  be  precipitated  in  the  form  of  water,  if  not 
supplied  with  heat  while  ascending. 

If  a  body  of  compressed  air  be  allowed  to  rush  freely  into  the  at- 
mosphere, the  temperature  falls  in  the  rapid  part  of  the  current  by  the 
conversion  of  heat  into  motion,  but  the  heat  is  ahnoet  all  reprodncdl 
when  the  motion  is  quite  subsided ;  ttnd  from  recent  ezpenments  it 
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appears  that  nearly  BimiliBrr  reaults  are  obtained  from  the  emission  of 
steam  under  pressure. 

When  water  falls  through  a  gaseous  atmosphere  its  motion  is  con- 
stantly retarded  as  it  is  brought  into  collision  with  the  particles  of 
that  atmosphere,  and  by  this  collision' it  is  partly  heated  and  partly 
conyerted  into  vapor. 

If  a  body  of  water  descends  freely  through  a  height  of  772  ft.,  it 
acquires  from  gravity  a  velocity  of  223  ft.  per  second  y  itnd  if  sud- 
denly brought  to  rest  when  movmg  with  this  velocity,  it  would  be  vio- 
lently agitated,  and  raised  1  degree  in  temperature.  But  suppose  a 
water-wheel,  772  *ft.  in  diameter,  into  the  buckets  of  which  water  is 
quietly  dropped,  when  the  water  descends  to  the  foot  of  the  fall,  and 
is  delivered  gently  into  the  tail-race,  it  is  not  sensibly  heated.  The 
greatest  amount  of  work  it  is  possible  to  obtain  ^rom  water  falling 
from  one  level  to  another  lower  level  is  expressible  by  the  weight  of 
water  multiplied  by  the  height  of  the  fall. 

The  object  of  these  illustrative  exhibitions  of  the  nature  and  reci- 
procal action  of  heat  and  motive  power,  with  their  relations,  are — 
first,  to  familiarize  the  reader  with  the  doctrine  of  the  mechanical 
equivalence  of  heat ;  second,  to  show  that  the  nature  and  extent  of 
the  change  of  temperature  of  a  gas  while  expanding,  depends  nearly 
altogether  upon  the  circumsts^nce^  under  which  the  change  of  volume 
takes  place. 
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Lecture  III.  (Jan.  4,  1860.) — Cohesion, — Chemical  Affinity. 

We  will  first  of  all  return  for  a  few  minutes  to  one  of  the  experi- 
ments which  we  made  yesterday.  You  remember  what  we  put  together 
on  that  occasion? — Powdered  alum  and  warm  water;  here  is  one  of 
those  basins ;  nothing  has  been  done  to  it  since  then,  but  you  will  find 
on  examining  it  that  it  no  longer  contains'  any  powder,  but  a  multitude 
of  beautiful  crystals.  Here  also  are  the  pieces  of  coke  which  I  put -into 
the  other  basin ;  .these  have  a  fine  mass  of  crystals  about  them.  That 
other  basin  I  will  leave  as  it  is ;  I  will  not  pour  the  water  from  it,  be- 
cause it  will  show  you  that  the  particles  of  alam  have  done  something 
more  than  merely  crystallise  together.  >  They  have  pushed  the  dirty 
matter  from  them,  laying  it  around  the  outside  or  outer  edee  of  the 
lower  crystals — squeezed  out,  as  it  were,  by  the  strong  attraction  which 
the  particles  of  alum  have  for  each  other. 

And  now  for  another  experiment.  We  have  already  gained  a  know- 
ledge of  the  manner  in  which  the  particles  of  bodies— of  solid  bodies 
— attract  each  other,  and  we  know  that  it  makes  calcareous  spar,  alum, 
and  so  forth,  crystallize  in  these  regular  forms.  Now,  let  me  gradually 
lead  your  minds  to  a  knowledge  of  the  means  we  have  of  mdLing  this 
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attraction  alter  a  little  in  its  force ;  either  of  increasing  or  diminub- 
ing,  or  apparently  of  destroying  it  altogether.  I  will  take  this  piece 
of  iron  [a  rod  of  iron  about  two  feet  long  and  a  quarter  of  an  inch  in 
diameter],  it  has  at  present  a  great  deal  of  strength,  dne  to  its  attrac- 
tion of  cohesion ;  but  if  Mr.  Anderson  will  make  part  of  this  rod  hot 
in  the  fire,  we  shall  then  find  that  it  will  become  soft,  just  a«  seal- 
ing-^fax  will  when  heated,  and  we  shall  also  find  that  the  more  it  is 
heated  the  softer  it  becomes.  Ah !  but  what  does  9oft  meafa  ?  Why, 
that  the  attraction  between  the  particles  is  so  weakened  that  it  is  no 
longer  sufficient  to  resist  the  power  we  bring  to  bear  upon  it.  [Mr.  An- 
derson handed  to  the  Lecturer  the  iron  rod,  with  one'end  red  hot,  which 
he  showed  could  be  easily  twisted  about  with  a  pair  of  pliers.  1  Yon 
see,  I  now  find  no  difficulty  in  bending  this  ena  about  how  1  like ; 
whereas  I  cannot  bend  the  cold  part  at  all.  And  yon  know  how  the 
smith  takes  a  piece  of  iron  and  heats  it,  in  order  to  render  it  soft  for 
his  purpose ;  he  acts  upon  our  principle  of  lessening  the  adhesion  of 
the  particles,  although  he  does  not  know  exactly  the  terms  in  which 
we  express  it.  .  ^ 

And  now  we  hare  an6ther  point  to  examine ;  and  this  water  is  again 
a  very  good  substance  to  take  as  an  illustration  (as  philosophers  we 
call  it  all  water,  even  though  it  be  in  the  form  of  ice  or  steam).  Why 
is  this  water  hard  ?  [pointing  to  a  block  of  ice]  because  the  attraction 
of  the  particles  to  each"  other  is  sufficient  to  make  them  retain  their 
place  in  opposition  to  force  applied  to  it.  But  what  happens  when  we 
make  the  ice  warm  ?  Why,  in  that  case  we  diminish  to  such  a  large 
extent  the  power  of  attraction  that  the  solid  substance  is  destroyed 
altogether.  Let  me  illustrate  this :  I  will  take  a  red-hot  ball  of  iron 
[Mr.  Anderson,  by  means  of  a  pair  of  tongs,  handed  to  the  Lecturer 
a  red-hot  ball  of  iron,  about  two  inchef  diameter]  because  it  will  serve 
as  a  convenient  source  of  heat  [placing  the  red-hot  iron  in  the  centre 
of  the  block  of  ice].  You  see  I  am  now  melting  the  ice  where  the  iron 
touches  it.  You  see  the  iron  sinking  into  it,  and  wiiile  part  of  the  solid 
water  is  becoming  liquid,  the  heat  of  the  ball  is  rapidly  going  off.  A  cer- 
tain part  of  the  water  is  actually  rising  in  steam — ^the  attraction  of  some 
of  the  particles  is  so  much  diminished  that  they  cannot  even  hold  to- 
gether in  the  liquid  form,  but  escape  as  vapor.  At  the  same  time  you 
see  I  cannot  melt  all  this  ice  by  the  heat  contained  in^this  ball.  Li  the 
course  of  a  very  short  time  I  shall  find  it  quite  cold. 

Here  is  the  water  which  we  have  produced  by  destrojring  some  of 
the  attraction  which  existed  between  the  particles  of  the  ice,  for  below 
a  certain  temperature  the  particles  of  water  increase  in  their  mutual 
attraction  and  become  ice ;  and  above  a  certain  temperature  the  attrac- 
tion decreases  and  the  water  becomes  steam.  -And  exactly  the  same 
thing  takes  place  with  platinum,  and  nearly  every  substance  in  nature ; 
if  the  temperature  is  increased  to  a  certain  point  it  becomes  liquid,  and 
a  further  increase  makes  it  a  gas.  Is  it  not  a  glorious  thing  for  us  to 
look  at  theiBea,  the  rivers,  and  so  forth,  and  to.know  that  ^is  same 
body  in  the  iiorthern  regions  is  all  solid  ice  and  ice-bergs,  while  here 
in  a  warmer  climate  it  has  its  attraction  of  cohesion  so  much  diminished 
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as  to  be  liquid  water  ?  Well,  in  diminiBhing  this  force  of  attractioi^  be^ 
tween  the  particlea  of  ice,  we  made  use  of  another  force,  namelj,  that 
of  heaty  and  I  want  you  now  to  understand  that  this  force  of  heat  is 
always  concerned  when  water  passes  from  the  solid  to  the  liquid  state. 
If  I  melt  ice  in  other  ways  I  cannot  do  without  heat;  (for  we  have  the 
means  of  making  ice  liquid  without  heat ;  that  is  to  say,  without  using 
heat  as  a  direet  cause.)  Suppose,  for  illustration,  I  make  a  vessel  out 
of  this  piece  of  tjn  foil  [bending  the  foil  up  into  the  shape  of  a  dish]. 
I  am  making  it  metallic,  because  I  want  the  heat  which  I  am  about  to 
deal  with  to  pass  readily  through  it ; — and  I  am  going  to  pour  a  little 
water  on  this  board,  and  then  place  the  tin  vessel  on  it.  Now  if  I  put 
some  of  this  ice  into  the  metal  dish,  and  then  proceed  to  make  it  liquid 
by  any  of  the  various  means  we  have  at  our  command,  it  still  must 
take  the  necessary  quantity  of  heat  from  something,  and  in  this  case, 
it  will  take  the  heat  from  the  tray,  and  froni  the  water  underneath, 
and  from  the  other  things  round  about.  Well,  a  4ittle  salt  added  to 
the  ice  has  the  power  of  causing  it  to  melt,  and  we  shall  very  shortly 
aee  the  mixture  become  quite  fluid,  and  you  will  then  find  that  th& 
water  beneath  will  be  frozen^^frozen  because  it  has  been  forced  to  give 
up  that  heat  which  is  necessary  to  keep  it  in  the  liquid  state,  to  the 
ice  on  becoming  liquid*  I  remember  once,  when  I  was  a  boy,  hearing 
of  a  trick  in  a  country  ale-house ;  the  point  was  how  to  melt  ice  in  a 
quart  pot  by  the  fire,  and  freeze  it  to  the  stool.  Well,  the  way  they 
did  it  was  this :  they  put  some  pounded  ice  in  a  pewter  pot  and  added 
some  salt  to  it,  and  the  consequence  was  that  when  the  salt  was  mixed 
"with  it,  the  ice  in  the  pot  melted  (they  did  not  tell  me  anything  about 
the  salt,  and  they  set  the  pot  by  the  fire,  just  to  make  the  result  more 
mysterious),  and  in  a  short  time  the  pot  and  the  stool  were  frozen  to* 
gether,  as  we  shall  very  shortly  find  it  to  be  the  case  here,  and  all  be* 
cause  salt  has  the  power  of  lessening  the  ajitraction  between  the  particles 
of  ice.  Here  you  see  the  tin  dish  is  frozen  to  the  board,  I  can  even 
lift  this  little  stool  up  by  it. 

This  experiment  then  cannot,  I  think,  fail  to  impress  upon  your 
minds  the  fact,  that  whenever  a  solid  body  loses  some  of  that  force  of 

Fig.  1. 


attraction  by  means  of  which  it  remains  solid,  heat  is  absorbed ;  and 
if,  on  the  other  hand  we  convert  a  liquid  into  a  solid,  e.^.,  water  into 
ice,  a  corresponding  amount  of  heat  is  given  out.    I  think  an  experi- 
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ment  of  this  kind  will  serTe  to  show  you  this.  Here  (Fig.  1)  is  ftbnlb 
A,  filled  with  air,  the  tabe  from  which  dips  into  some  colored  liquid  in 
the  vessel  B.  And  I  dare  say  you  know  that  if  I  put  m/hand  on  the 
bulb  A,  and  warm  it,  the  colored  liquid  which  is  notr  standing  in  the 
tube  at  0  will  travel  forward.  Now  we  have  discovered  a  means,  by 
great  care  and  research  into  the  properties  of  various  bodies,  of  pre- 
paring a  solution  of  a  salt  which  if  shaken  or  disturbed  will  at  once 
become  a  solid;  and  as  I  explained  to  you  just  now  (for  what  is  true 
of  water  is  true  of  every  other  liquid),  by  reason  of  its  becoming  solid, 
heat  is  evolved,  and  I  can  make  this  evident  to  you  by  pouring  it  over 
this  bulb ; — there  !  it  is  becoming  solid,  and  look  at  the  colored  liquid, 
how  it  is  being  driven  down  the  tube,  and  how  it  is  bubbling  out  through 
the  water  at  the  end ;  and  so  we  learn  this  beautiful  law  of  our  phi* 
losophy,  that  whenever  we  diminish  the  attraction  of  cohesion  we  ab- 
sorb heat— -and  whenever  we  increase  that  attraction  heat  is  evolved. 
This,  then,  is  a  great  step  in  advance,  for  you  have  learned  a  great 
deal  in  addition  to  the  mere  circumstance  that  particles  attract  each 
other.  But  you  must  not  now  suppose  that  because  they  are  liquid  they 
have  lost  their  attraction  of  cohesion ;  for  here  is  the  fluid  mercury, 
and  if  I  pour  it  from  one  vessel  into  another  I  find  that  it  will  form  a 
stream  from  the  bottle  down  to  the  glass — a  continuous  rod  of  fluid 
mercury,  the  particles  of  which  have  attraction  sufficient  to  make  them 
hold  together  all  the  way  through  the  air  down  to  the  glass  itself;  and 
if  I  pour  water  quietly  from  a  jug  I  can  cause  it  to  run  in  a  contin- 
ilous  stream  in  the  same  manner.  Again,  let  me  put  a  little  water  on 
this  piece  of  plate  glass,  and  then  take  another  plate  of  glass  and  put 
it  on  the  water ;  there !  the  upper  plate  is  quite  free  to  move,  gliding 
about  bn  the  lower  one  from  side  to  side ;  and  yet,  if  I  take  hold  of 
the  upper  plate  and  lift  it  up  straight,  the  cohesion  is  so  ^eat  that 
the  lower  one  is  held  up  by  it.  See  how  it  runs  about  it  as  I  move  the 
upper  one,  and  this  is  all  owing  to  the  strong  attraction  of  the  particles 
of  the  water.  Let  me  show  you  another  experiment.  Suppose  I  take 
a  little  soap  and  water — ^not  that  the  soap  makes  the  particles  of  the 
water  more  adhesive  one  for  the  other,  but  it  certainly  has  the  power 
of  continuing  in  a  better  manner  the  attraction  of  the  particles ;  (and 
let  me  advise  you,  when  about  to  experiment  with  soap  bubbles  to  take 
care  to  have  every  thing  clean  and  soapy.)  I  will  now  blow  a  bubble, 
and  that  I  may  be  able  to  talk  and  blow  a  bubble  too,  I  will  take  a 
plate  with  a  little  of  the  soap-suds  in  it,  and  will  just  soap  the  edges 
of  the  pipe,  and  blow  a  bubble  on  to  the  plate*  Now,  there  is  onr 
bubble.  Why  does  it  hold  together  in  this  manner  ?  Why,  because 
the  water  of  which  it  is  composed  has  an  attraction  of  particle  for  par- 
ticle : — so  great,  indeed,  that  it  gives  to  this  bubble  the  very  power  of 
an  india-rubber  ball ;  for  you  see,  if  I  introduce  one  end  of  this  glass 
tube  into  the  bubble  that  it  has  the  power  of  contraotin^  so  powemlly 
as  to  force  enough  air  through  the  tube  to  blow  out  a  light  (Fig.  2)-- 
there  is  a  light  blown  out.  And  look !  see  how  the  bobble  is  disap- 
pearing ;  see  how  it  is  getting  smaller  and  smaller. 
There  are  twenty  other  experiments  I  n^ght  show  yoa  to  iUnstrate 
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this  power  of  the  cohesion  of  the  particles  of  liquids.  For  instance, 
what  would  you  propose  to  me,  if,  having  lost  the  stopper  out  of  this 
alcohol  bottle,  I  should  want  to  close  it  speedily  with  something  near 
at  hand.  Well^  a  bit  ot  paper  would  not  do,  but  a  piece  of  linen  cloth 
would,  or  some  of  this  cotton  wool  which  I  have  here.  I  will  put  a 
tuft  of  it  into  the  neck  of  the  alcohol  bottle,  and  you  see  when  1  turn 
it  upside  down,  that  it  is  perfectly  well  stoppered  so  far  as' the  alcohol 
is  concerned ;  the  air  can  pass  through  but  the  alcohol  cannot.  And 
if  I  were  to  take  an  oil  vessel  this  plan  would  do  equally  w^ll,  for  in 
former  times  they  used  to  send  us  oil  from  Italy  in  flasks  stoppef  ed 
only  with  cotton  wool  (at  the  present  time  the  cotton  is  put  in  after 
the  oil  has  arrived  here,  but  formerly  it  Used  to  be  sent  so  stoppered^. 
Now  if  it  were  not  for  the  particles  of  liquid  cohering  together,  this 
alcohol  would  run  out,  and  if  I  had  time  I  could  have  shown  you  a 
vessel  with  the  top,  bottom,  and  sides  altogether  formed  like  a  sieve, 
and  yet  it  would  hold  water  owing  to  this  cohesion. 

You  have  now  seen  that  the  solid  water  can  bec.ome. fluid  by  the  ad- 
dition of  heat,  o?ring  to  this  lessening  the  attractive  fiprce  between  its 
particles,  and  y^t  you  see  that  there  is  a  good  deal  of  attractive  force 
remaining  behind.    I  want  now  to  take  you  a  step  beyond  that.     We 
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saw  that  if  we  continued  applying  heat  to  the  water  (as  indeed  hap- 
pened with  our  piece  of  ice  here)  that  we  did  at  last  break  up  that  at- 
traction which  holds  the  liquid  together,  and  I  am  going  to  take  some 
ether  (any  other  liquid  would  do,  but  ether  makes  a  better  experiment 
for  my  purpose)  in  order  to  illustrate  what  will  happen  when  this  co- 
hesion is  broken  up.  Now  this  liquid  ether,  if  exposed  to  a  very  low 
temperature,  will  become  a  solid,  but  if  we  apply  heat  to  it,  it  becomes 
vapor,  and  I  want  to  show  you  the  eijormous  bulk  of  the  substance  in 
this  new  form : — when  we  make  ice  into  water,  we  lessen  its  bulk,  but 
when  we  convert  water  into  steam,  we  increase  it  to  an  enormous  ex* 
t^t.  You  see  it  is  very  clear  that  as  I  apply  heat  to  the  liquid  I  di- 
minish its  attraction  of  cohesion-^it  is  now  boiling,  and  I  will  set  fire 
to  the  vapor,  so  that  you  may  be  enabled  to  judge  of  the  space  occu- 
pied by  the  ether  in  this'  form  by  the  size  of  its  flame,  and  you  now 
^ee  what  an  enormously  bulky  flame  I  get  from  that  small  volume  of 
ether  below.  The  heat  from  the  spirit  lamp  is  now  being  consumed, 
not  in  making  the  ether  any  warmer,  but  in  converting  it  into  vapor, 
and  if  I  desired  to  catch  this  vapor  and  condense  it  (as  1  could  without 
much  difficulty),  I  would  have  to  do  the  same  as  if  I  wished  to  convert 
steam  into  water  and  water  into  ice;  in  either  case  it  would  be  neces- 
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^ATj  to  increase  the  attraction  of  the  particles,  by  cold  or  othenrise. 
So  largely  ik  the  bulk  occupied  by  the  particles  increased  by  giTing 
them  this  diminished  attraction,  that  if  I  were  to  take  a  portion  of 
water  a  cubic  inch  in  bulk  (a  Figi  3)  I  should  produce  a  volume  of 
steam  of  that  size  B  [1700  cubic  inches ;  nearly  a  cubic  foot],  so  great* 
ly  is  the  attraction  of  cohesion  diminished  by  heat ;  and  yet  it  still  re- 
mains water.  You  can  easily  imagine  the  consequences  which  are 
due  to  this  change  in  volume  by  heat — the  mighty  powers  of  steam  and 
the  tremendous  explosions  which  are  sometimes  produced  by  this  force 
of  Water.  I  want  you  now  to  see  another  experiment  which  will  per- 
haps give  you  a  better  illustration  of  the  bulk  occupied  by  a  body  when 
in  the  state  of  vapor.  Here  is  a  substance  which  we  call  iodine,  and 
I  am  about  to  submit  this  solid  body  to  the  same  kind  of  condition  as 
regards  heat  that  I  did  the  water  and  the  ether  [putting  a  few  grains  of 
iodine  into  a  hot  glass  globe,  which  immediately  became  filled  with  the 
violet  vapor],  and  yoti  see  the  same  kiq^d  of  change  produced.  Moreover, 
it  gives  us  the  opportunity  of  observing  how  beautiful  is  the  violet-color- 
ed vapor  from  this  black  substance,  or  rather  the  mixture  of  the  vapor 
with  air  (for  I  would  not  wish  you  to  understand  that  this  globe  is  en- 
tirely filled  with  the  vapor  of  iodine). 

If  I  had  taken  mercury  and  converted  it  into  vapor  (as  I  could  easily 
do),  I  should  have  a  perfectly  colorless  vapor,  for  you  must  understand 
this  about  vapors,  that  bodies  in  what  we  call  the  vaporous  or  gaseous 
state,  are  always  perfectly  transparent,  never  cloudy  or  smoky ;  they 
are,  however,  often  colored,  and  we  can  frequently  have  colored  vapors 
or  gases  produced  by  colorless  particles  themselves  mixing  together, 
as  in  this  case  [the  Lecturer  here  inverted  a  glass  cylinder  full  of  bin- 
oxide  of  pitrogen  over  a  cylinder  of  oxygen,  when  the  dark  red  vapor 
of  hyponitric  acid  was  produced].  Here  also  you  see  a  very  excellent 
illustration  of  the  effect  of  some  power  of  nature  which  we  havB  not 
yet  come  to,  but  which  stands  next  on  our  list — Chemical  Affinity. 
And  thus  you  see  we  can  have  a  violet  vapor  or  an  orange  vapor,  and 
different  other  kinds  of  vapor,  but'they  are  always  perfectly  transpa- 
rent, or  else  they  would  cease  to  be  vapors. 

I  am  now  going  to  lead  you  a  step  beyond  this  consideration  of  the 
attraction  of  the  particles  for  each  other.  You  see  we  have  come  to 
understand  that  (to  take  water  as  an  illustration)  whether  it  be  ice,  or 
water,  or  steam,  it  is  always  to  be  considered  by  us  as  water.  Well, 
now  prepare  yJur  minds  to  go  a  little  deeper  Into  tlie  sabject.  We 
have  means  of  searching  into  the  constitution  of  water  beyond  any  that 
are  afforded  us  by  the  action  of  heat,  and  among  these  one  of  the  most 
important  is  that  force  which  we  call  voltaic  electricity,  which  we  used 
at  our  last  meeting  for  the  purpose  of  obtaining  light,  and  which  we 
carried  about  the  room  by  means  of  these  wires.  This  force  is  pro- 
duced by  the  battery  behind  me,  to  which,  however,  I  will  not  now  re- 
fer more  particularly ;  before  we  have  done  we  shall  know  more  about 
thia  battery,  but  it  must  grow  up  in  our  knowledge.  Now  here  (Fig. 
4)  is  a  portion  of  water  in  this  little  vessel  C,  and  besides  the  water 
there  are  two  plates  of  the  metal  platinum,  which  are  connected  with 
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the  vires  ab,  coming  outside,  and  I  want  to  examiDO  tliat  wat«r,  and 

the  Btate  and  the  condition  in  which  its  particles  are  arranged.     If  I 

vere  to  apply  heat  to  it  you  know  what  we  shoold  get,'it  would  assume 

rig.  4. 


the  state  of  vapor,  but  it  wonM  nevertheless  remain  water,  and  would 
retarn  to  the  liquid  state  as  soon  as  the  heat  was  removed.  Now  ftj 
means  of  these  wires  (which  are  connected  with  the  battery  behind  me, 
and  come  under  the  floor  and  up  through  the  table)  we  shall  have  a 
certain  amount  of  this  new  power  at  our  disposal.  Here  you  see  it  is 
[causing  the  ends  of  the  wires  to  touch] — that  is  the  electric  light  we 
used  yesterday,  and  by  means  of  these  wires  we  can  cause  water  to 
submit  itself  to  this  power ;  for  the  moment  I  put  them  into  metallic 
connexion  at  A  and  b,  you  see  the  water  boiling  in  that  little  vessel  c, 
and  Tou  hear  the  bubbling  of  the  gas  that  is  going  through  the  tube  d. 
See  how  I  am  converting  the  water  into  vapor,  and  if  I  take  a  little 
vessel  B,  and  fill  it  with  water,  and  put  it  in  the  trough  over  the  end 
of  the  tube  D,  there  goes  the  vapor  ascending  into  the  vessel.  And 
yet  that  is  not  steam,  for  you  know  that  if  steam  is  brought  near  cold 
water,  it  would  'at  once  condense,  and  return  back  again  to  water ; 
thb,  then,  cannot  be  steam,  for  it  is  bubbling  through  the  cold  water 
in  this  trough,  but  it  is  a  vaporous  substance,  and  we  must  therefore 
examine  it  carefully,  to  see  in  what  way  the  water  has  been  changed. 
And  DOW,  in  order  to  give  yon  a  proof  that  it  is  not  steam,  lam  going 
to  show  you  that  it  is  combustible,  for  if  I  take  this  small  vessel  to  a 
light,  the  vapor  inside  explodes  in  a  manner  that  steam  could  never  do. 
I  will  now  fill  this  large  bell-jar  F  with  water ;  and  I  propose  letting 
the  gas  aseend  into  it,  and  I  will  then  show  you  that  we  can  reproduce 
the  water  hack  again  from  the  vapor  or  air  that  is'there.  Here  is  a 
strong  glass  vessel  O)  and  into  it  we  will  let  the  gas  from  F  pass.  We 
will  then  fire  it  by  the  electric  spark,  and  then  after  the  explosion  yon 
will  find  that  we  have  got  the  water  back  again ;  it  will  not  be  much, 
however,  for  yoo  will  recollect  that  I  showed  yoo  how  small  a  portion 
of  water  produced  a  very  large  volume  of  vapor.  Mr.  Anderson  will 
now  pump  all  the  air  out  of  this  vessel  a,  and  when  I  have  screwed  it 
611  to  the' top  of  our  jar  of  gas  F,  you  will  see  upon  opening  the  stop- 
eoclcB  h'hh,  the  water  will  jump  up,  showing  that  some  of  the  gas'has 
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passed  into  the  glass  vessel.  I  will  now  shut  these  stop-cocls,  and  we 
shall  be  able  to  send  the  electric  spark  through  the  gas  by  means  of 
the  wires  IK  in  the  upper  part  of  the  vessel,  and  yon  will  see  it  bum 
with  a  most  intense  flash.  [Mr.  Anderson  here  brought  a  Leyden  jar, 
which  he  discharged  through  the  confined  gas  by  means  of  the  wires 
IK.]  You  saw  the  flash,  and  now,  that  you  may  see  that  there  is  no 
longer  any  gas  remaining,  if  I  place  it  over  the  jar  and  open  the  stop- 
cocks again,  up  Will  go  the  gas,  and  we  can  have  a  second  combustion ; 
and  so  I  might  go  on  again  and  again,  and  I  should  continue  to  accu- 
mulate more  and  more  of  the  water  to  which  the  gas  has  returned. 
Now  is  not  this  curious  ;-^in  this  vessel  c  we  can  go  on  making  from 
water  a  large  bulk  of  permanent  gas^  as  we  call  it,  and  then  we  can 
reconvert  it  into  water  m  this  way.  [Mr.  Anderson  brought  in  another 
Leyden  jar,  which,  however,  from  some  cause  would  not  ignite  the  gas. 
It  was  therefore  recharged,  when  the  explosion  took  place  in  the  de- 
sired manner.]  How  beautifully  we  get  our  results  when  we  are  right 
in  our  proceeaings! — it  is  not  that  Nature  is  wrong  when  we  make  a 
mistake.  Now  I  will  lay  this  vessel  G  down 'by  my  right  hand,  and 
you  can  examine  it  by-and-by; ,  there  is  not  very  much  water  flowing 
down,  but  there  is  quite  sufficient  for  you  to  see. 

Another  wonderful  thing  about  this  mode  of  changing  the  condition 
of  the  water  is  this — that  we  are  able  to  get  the  separate  parts  of  which 

it  is  composed,  at  a  distance  the  one  from 
the  other,  and  to  examine  them,  and  see 
what  they  ar^  like,  and  how  many  of  them 
there  are ;  and  for  this  purpose  I  have  here 
some  more  water  in  a  slightly  different  appa- 
ratus to  the  former  one  (Fig*  5),  and  if  I 
place  this  in  connexion  with  the  wires  of 
the  battery  at  ab,  I  shall  get  a  similar  de- 
composition of  the  water  at  the  twoplatinmn 
plates.  Now  I  will  put  this  little  tube  o 
over  there,  and  that  will  collect  the  gas  to- 
gether that  comes  from  the  side  A,  and  this  tube  H  will  collect  the  gas 
that  pomes  from  the  other  side  B,  and  I  think  we  shall  soon  be  able 
to  see  a  difference.  In  this  apparatus  the  wires  are  a  good  way  apart 
from  each  other,  and  it  now  seems  that  each  of  them  is  capable  of 
drawing  off  particles  from  the  -water  and  sending  them  off,  and  you 
see  that  one  set  of  particles,  H,  is  coming  off  twice  as  fast  as  those  col- 
lected in  the  other  tube  o.  Something  is  coming  out  of  the  water  there 
at  H  which  burns  [setting  fire  to  the  gas],  but  what  comes  out  of  the 
water  here  at  0,  although  it  will  not  burn,  will  support  combustion  very 
vigorously  [the  Lecturer  here  placed  a  match  with  a  glowing  tip  in  the 
gas,  when  i^  immediately  rekindled]. 

Here,  then,  we  have  two  things,  neither  of  them  being  water  alone, 
but  which  we  get  out  of  the  water.  Water  is  therefore  composed  of 
two  substances  different  to  itself,  which  appear,  at  separate  places 
when  it  is  made  to  submit  to  the  force  which  I  have  in  these  wires,  and 
if  I  take  an  inverted  tube  of  water  and  collect  this  gas,  H^  you  will 
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aee  that  it  is  by  no  means  the  same  as  the  one  ire  collected  in  the  former 
apparatus  (Fig.  4).  That  exploded  with  a  loud  noise  when  it  was 
lignted,  but  this  will  burn  quite  noiselessly — it  is  called  hydrogen;  and 
the  other  we  call  oxygen — that  gas  which  so  beautifully  brightens  up 
all  combustion  but  does  not  burn  of  itself.  So  now  we  see  that  water 
consists  of  two  kinds  of  particles  attracting  each  other  in  a  very  difier* 
ent  manner  to  the  attraction  of  gravitation  or  cohesion,  and  this  new  at« 
traction  we  call  ehemieal  affinity^  or  the  force  of  chemical  action  between 
different  bodies;  we  are  now  no  longer  concerned  with  the  attraction  of 
iron  for  iron,  water  for  water,  wood  for  wood,  or  like  bodies  for  each 
other,  as  we  were  when  dealing  with  the  force  of  cohesion ;  we  are 
dealing  with  another  kind  of  attraction, — the  attraction  between  par- 
ticles of  a  different  nature  one  to  the  other.  Ohemical  affinity  depends 
entirely  upon  the  energy  with  which  particles  of  different  kinds  attract 
each  other.  Oxygen  and  hydrogen  are  particles  of  different  kinds, 
and  it  is  their  attraction  to  each  other  which  makes  them  chemically 
combine  and  produce  water. 

I  must  now  show  you  alittle  more  at  large  what  chemical  affinity  is* 
I  can  prepare  these  gases  from  other  substances  as  well  as  from  water; 
and  we  will  now  prepare  some  oxygen :  here  is  another  substance  which 
contains  oxygen — chlorate  of  potash ;  I  will  put  some  of  it  into  this 
glass  retort,  and  Mr.  Anderson  will  apply  heat  to  it ;  we  have  here 
aifferent  jars  filled  with  water,  and  when  by  the  application  of  heat 
the  chlorate  of  potaiih  is  decomposed,  we  wUl  displace  the  water,  and 
fill  the  jars  with  gas. 

Now  when  water  is  opened  out  in  this  way  by  means  of  the  battery ; 
irhich  adds  nothing  to  it  materially,  which  takes  nothing  from  it  ma- 
terially (I  mean  no  mattery  I  am  not  speaking  oiforce\  which  adds  no 
matter  to  the  water ;  it  is  changed  in  this  way — the  gas  which  you  saw 
burning  a  little  While  ago,  called  hydrogeny  is  evolved  in  large  quan- 
tity, and  the  other  gas,  oxygen^  is  evolved  in  only  half  the  quantity, 

OxygvOf  •  •  •  88*0 

Hydfogen,    .  •  •  11*1 

Water,  .  lOOO 

BO  that  those  two  areas  represent  water,  and  those  are  always  the  pro- 
portions between  the  two  gases.  But  oxygen  is  sixteen  times  the  weight. 
of  the  other— eight  times  as  heavy  as  the  particles  of  hvdrogen  in  the 
water ;  and  you  therefore  know  that  water  is  composed  of  nine  parts 
by  weight— one  of  hydrogen  and  eight  of  oxygen,  thus : 

Hydrogen,  '     •  .        46-2  cub^  ins.     .  •        as  1  gnin. 

Oxygen,    .  .  23-1        ••  •  —8     •« 

.  Water,  .  i9temn)  «9-3        «  •  .        -iS     « 

Now  Mr.  Anderson  has  prepared  some  oxygen,  and  we  will  proceed 
to  examine  what  is  the  character  of  this  gas.  First  of  all,  you  remem- 
ber I  told  you  that  it  does  not  burn,  but  that  it  affects  the  burning  of 
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other  bodies.  I  will  just  set  fire  to  the  point  of  tbis  little  bit  of  wood, 
and  then  plnnge  it  into  the  jar  of  oxygen,  and  you  will  Bee  whst  this  f^ 
does  in  increasing  the  brilliancy  of  the  combustion.  It  does  not  bnm, 
it  does  not  take  fire  as  the  hj»irogen  would,  but  how  vividly  the  com- 
buBtion  of  the  match  goes  on.  Again,  if  I  were  to  take  this  wax  taper 
and  light  it,  and  turn  it  upside  down  in  the  air,  it  would,  in  all  proba- 
bility put  itself  out,  owing  to  the  wax  running  down  into  the  wick  [the 
"'     *  Lecturer  here  turned  the  lighted  taper  upside  down, 

when  in  a  few  seconds  it  went  out].  Now  that  wilt  not 
happen  in  oxygen  gas ;  you  will  see  how  diSerently 
it  acts  (Fig.  6)  [the  taper  was  again  lighted,  turned 
upside  down,  and  then  introduced  into  a  jar  of  oxygen]. 
Look  at  that !  see  bow  the  very  wax  itself  bums,  and 
falls  down  in  a  datzling  stream  of  fire,  so  powerfully 
does  the  oxygen  support  combustion.     Again,  here 
■-  is  another  experiment  which  will  serve  to  illustrate 
the  force,  if  I  may  so  call  it,  of  oxygen.   I  have  here 
a  circular  fiame  of  spirit  of  wine,  and  with  it  I  am  about  to  sholr  yon 
the  way  in  which  iron  burns,  because  it  will  serve  very  well  as  a  com- 
parison between  the  effect  produced  by  air  and  oxygen.    If  I  take  this 
ring  flame,  I  can  shake,  by  means  of  a  sieve,  the  fine  particles  of  iron 
filings  through  it,  and  you  will  see  the  way  in  which  they  bnm  [the 
Lecturer  hero  shook  through  the  flame  some  iron  filings,  which  took  fire 
and  fell  through  with  beautiful  scintillations].     But  if  I  now  bold  the 
flame  over  a  jar  of  oxygen  [the  experiment  was  repeated  over  a  jar  of 
oxygen,  when  the  combustion  of  the  filings  as  they  fell  into  the  oxygen 
became  almost  ineapportably  brilliant],  yon  see  how  wonderfully  dif- 
ferent the  effect  is  in  the  jar,  because  there  we  have  oxygen  iofitead  of 
common  air, 

(To  b*  Continved.) 
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of  J)arknet»,  on  the  Development,  Qrowth,  and  Nutrition  of  Ani- 

malt.*    By  Hobacs  Dobhll,  M.  D.,  &c. 

The  apparatus  used  in  the  following  experiments  was  described  in 
my  Paper ;  but  in  the  present  instance,  only  two  of  the  cells  were 
employed,  viz  :  that  exposed  to  ordinary  white  light,  and  that  front 
which  all  light  is  excluded.  In  order  more  effectually  to  prevent  the 
possible  admission  of  light,  the  following  precautions  were  adopted 
with  the  dark  cell : — 1.  xhe  perforated  zinc  floor  was  covered  with 
thick  brown  paper.  2.  The  under  surface  of  the  lid  was  lined  with 
black  cloth,  to  secure  accurate  adjustment  when  shut.  3.  The  opaque 
black  glass  was  covered  with  an  additional  coat  of  black  oil-paint. 
4.  The  lid  was  never  opened  in  any  light  except  that  of  a  oaadle  or 
of  gas. 

March  20th,  1859, — A  number  of  ova  of  the  silk^worm  (Aomiyx 
fxm),  all  of  the  same  age,  were  placed  in  each  of  the  two  cells.    Mo 
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ehange  was  observed  until  May  l%th  (sixty  days  after  the  crommence- 
ment  of  the  experiments),  when  one  larva  emerged  from  the  ovum  in 
each  cell;  and  daring  twelve  days,  larvae  continued  to  emerge  in  the 
light  and  in  the  dark  at  the  same  rate. 

June  9th. — Sixteen  larv»,  as  nearly  as  possible  of  the  same  size, 
were  selected  in  each  cell,  and  the  rest  removed.  The  experiments 
then  proceeded  with  these  thirty-two  individuals,  and  no  death  occur- 
red from  first  to  last. 

The  following  Table  shows  tjbe  day  on  which  each  larva  began  to 
spin ;  the  day  on  which  the  perfect  insect  escaped  from  the  pupa ;  and 
hence  the  number  of  days  occupied  by  the  metamorphosis. 


llOHT. 

DAMunas. 

1 

i 

D«;or 

beginning 

to  spin. 

Day  of 
cMRpe  of 
the  MMh. 

Number  of  dayi 

occupied  by  metu- 

morphoiis. 

Day  of 

beginning 
to  ipin. 

JHijof 
escape  of 
the  Moth. 

dumber  of  dayf 

occupied  by  niet*- 

morphoaiflL 

r 

July    1 
u    3 

July   18 
•*     19 

19  day  1  inclusive 
18     "        *• 

June  30 
"     30  . 

July    18 
"     18 

19  days  inclusiTe. 
19     ••            •«     . 

r 

M      2 

-     19 

IS        «               M 

-     80 

-     IS 

19    "            " 

u    3 

"     18 

17     "        « 

"     30 

"     18 

19        M                      M 

• 

u    s 

"     18 

17     «*        «« 

"     30 

•i     21 

22     ^             " 

r 

"     3 

M      19 

18     ««        « 

July      I 

«     18 

18    «             •« 

. 

«     3 

a     19 

18     «*         " 

**       I 

"     18 

18     •«             " 

«     8 

«     19 

17     «         u 

*•       2 

««     18 

17    ••            •• 

• 

«     S 

-    21 

19     ••         " 

•«       2 

«     19 

18    **            " 

,     "     4 

w  '20 

17    •«        « 

««       2 

"     20 

19     "             »• 

> 

«     4 

«     20 

17     u        « 

*•       2 

«     19 

18    ««             « 

m 

-    4 

"    26 

17    «         •< 

••       2 

•*     20 

19        M           .          M 

• 

«    4 

••     21 

18    **        " 

•*       2' 

"  '21 

20     "             ** 

'■ 

"    4 

"     21 

18     "         •« 

-•       3 

**     21 

19     "             « 

[ 

«    6 

«     21 

17    «         <». 

u       3 

"     20 

18     •<             « 

«    6 

"     24 

19     <{         «i 

M         4 

•«     21 

18    ««             « 

From  this  it  is  seen  that  the  mean  period  occupied  by  the  meta- 
xnorpfaosis  in  the  darkened  ceU  was  eighteen  days  fifteen  hours,  and 
in  the  light  eeU  seventeen  days  sixteen  hours. 

The  longest  and  shortest  periods  in  the  darkened  eelly  twenty-two 
days  and  seventeen  days,  in  the  light  eeU^  nineteen  days  and  seventeen 
days. 

June  9th. — On  selection  of  sixteen  of  the  largest  larvae  from  the 
inhabitants  of  each  cell,  it  was  noted  that,  when  sixteen  were  selected 
from  the  darkened  cell  and  several  of  eimUar  size  removed,  only  four 
could  be  found  as  large  in  the  white  cell;  the  remaining  twelve  select- 
ed were  therefore  of  a  rather  smaller  size.  This  difference  in  the  two 
cells  became  less  obvious  afterwards,  but,  throughout  the  experiments^ 
there  was  a  slight  difference  of  size  in  favor  of  the  darkened  cell. 

With  these  exceptions,  no  difference  could  be  detected  between  the 
results  obtained  in  the  cell  from  which  light  ^as  completely  excluded 
and  in  that  exposed  to  its  full  influence. 

The  larv»,  the  silk  produced,  and  the  moths  from  the  two  cells, 
when  placed  side  by  side,  could  not  be  distinguished  from  one  another. 

The  ova  were  of  the  same  color  when  first  depoaited,  and  under- 
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went  the  same  changes  of  appearance,  at  the  same  time,  in  the  daric 
and  in  the  light. 

So  far,  therefore,,  as  the  direct  agency  of  light  is  concerned  in  the 
development,  growth,  nutrition,  and  coloration  of  animals,  the  resnlts 
of  these  experiments  closelj  correspond  with  those  already  recorded 
in  my  Paper* — Phil.  Mag.  s.  4.  vol.  xviii,  p.  148. 

for  the  Journal  of  the  Fnnkllii  Initltiito. 

ObiervatioTU  on  the  Eclipse  of  July  Vlth,  I860. 

The  following  observations  of  the  eclipse  of  the  sun,  Jnly  17, 1860, 
were  made  at  Germantown,  Penna.  Lat.  of  observatory,  40^  V  89", 
Long.  6°  0'  41-9". 

The  instrument  used  was  a  good  refractor,  and  the  time  is  that 
shown  by  an  astronomical  clock  regulated  by  a  transit  instrument. 

The  morning  was  clear,  and  in  every  respect  favorable  to  observa* 
tion. ' 

Time  of  first  contact,  I9'»  5"  00«    Thermom.  in  sun,     96® 
Greatest  obscuration,  20  4    18*5  '^  <'  89 

End  of  eclipse,  21   8    87  "  "         106-5 

The  mean  height  of  the  thermometer  in  the  sun  during  the  eclipse, 

was  101*25°,  which  point,  it  is  fair  to  suppose, 
it  would  have  reached  at  20  h.  4  m.  18*5  s.  un* 
der  ordinary  circumstances,  and  therefore  that 
a  modification  of  temperature  of  12*25®  was 
produced  by  the  interception  of  the  sun's  rays 
at  the  middle  of  the  eclipse. 

The  figure,  which  is  taken  from  a  drawing 
of  the  image  thrown  upon  the  ground  glass  <h 
a  camera  obscura  at  the  time  of  jgreatest  ob- 
scuration, shows  five  digits  eclipsed. 

K.  B.  It  may  not  be  amiss  in.  this  connexion  to  make  some  allusion 
to  the  very  extraordinary  atmospheric  phenomenon  of  Friday  evening, 
the  20th  inst. 

About  9^  o'clock,  P.  M.,  a  luminous  body  nearly  the  siae  of  the  full 
moon  when  setting,  appeared  in  the  western  heavens,  at  an  elevation 
of  about  25°,  shedding  a  brilliant  light  upon  all  terrestrial  objects. 
It  moved  with  moderate  velocity  in  a  north-easterly  direction,  pre- 
serving its  parallelism  with  the  horison  almost  throughout  its  course, 
upon  reaching  the  centre  of  which  it  divided,  without  any  perceptible 
report  however,  into  several  lesser  bodies,  followin|r  each  other  at 
short  intervals,  gradually  diminishing  and  leaving  spancs  in  their  train, 
until  lost  in  the  east  in  one  single  bright  star,  about  the  diameter  of 
the  planet  Mars,  as  it  now  appears. 

It  is  not  a  little  remarkable  that,  notwithstanding  the  large  number 
6f  persons  who  witnessed  this  phenomenon,  singular  coincidence  pre- 
yailed  in  their  impressions  with  regard  to  its  magnitude,  velocity,  da- 
ration,  &c.:  thus  contradicting  the  common  asserttoa  that  no  two  mm 
see  the  same  thing  alike.  W. 
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DeteripUon  of  a  Patent  Bltuf  Q-as  Furnace,*  By  J.  J.  GafimK, 

F.C.S. 

CContinued  from  page  IOI.3 

ijl-<u  Furnace  heated  at  the  bottom. — In  this  furnace  the  parts  are 
the  sameas  those  marked  a,  h,  Cy  dj  e^  e,  in  Fig.  2 1  but  the  gas-bnmer 
is  in  this  case  put  into  the  bottom  of  the  furnace  instead  of  the  top, 
and  the  arrangement  of  the  crucible  and  its  support  is  altered.  Upon 
the  centre  of  the  clay  plate  d^  the  perforated  plumbago  cylinder  and 
coyer,  Nos.  5  and  7  are  placed ;  and  upon  them  a  plumbago  crucible, 
No.  10.  The  size  of  the  crucible,  and  the  height  of  the  perforated 
cylinder,  are  to  be  so  adjusted  that  the  bottom  of  the  crucible  shall  be 
struck  by  the  hottest  part  of  the  gas  flame ;  that  is  to  say,  the  space 
left  between  the  face  of  the  gas-burner  and  the  bottom  of  the  crucible 
must  not  exceed  2^  inches.  The  crucible  is  provided  with  a  closely 
fitting  cover,  and  pebbles  are  then  filled  in  between  the  crucible  jacket 
and  tne  furnace  cylinder,  and  are  covered  over  the  crucible  until  both 
the  pieces  of  the  furnace  e  e,  are  filled.  The  gas  is  then  lighted,  the 
blast  of  air  is  set  on,  the  gas-burner  is  forced  up  into  the  hole  in  the 
clay  plate  (2,  and  the  operation  proceeds.  In  frpm  ten  to  twenty  mintites 
after  the  gas  is  lighted — ^this  difference  of  time  depending  upon  the 
size  of  the  furnace,  and  the  weight  of  the  metal  contained  in4;he  cru- 
cible— the  interior  of  the  lower  cylinders,  acquires  a  white  heat,  the 
progress  of  the  operation  can  be  watched  by  occasionally  removing 
the  stone  peg  in  the  trial-hole  of  the  furnace  cylinder  e.  The  heat 
very  slowly  ascends  into  the  upper  cylinder,  and  it  never  becomes  so 
great  in  the  upper  as  in  the  lower  cylinder.  The,  greatest  fusing  power 
of  the  furnace  is  confined  within  a  vertical  space  of  about  six  inches, 
reckoning  from  the  bottom.  The  power  of  flint  pebbles  to  abstract 
heat  from  the  gases  which  pass  through  this  apparatus  is  quite  remark- 
able. When  about  six  inches  of  pebbles  lie  above  the  crucible,  and 
the  crucible  and  the  pebbles  about  it  have  been  white  hot  for  half  an 
hour,  the  hand  can  be  held  over  the  top  of  the  furnace,  >ithin  a  feir 
inches  of  the  pebbles,  without  inconvenience.  It  becomes  wetted  with 
the  vapor  which  rises  from  the  furnace,  but  feels  only  a  moderate  de* 
gree  of  heat. 

This  form  of  the  furnace  is  attended  by  the  inconvenience  that  you 
cannot  examine  the  condition  of  the  matter  contained  in  the  crucible, 
to  ascertain  when  the  heat  has  been  continued  long  enough.  In  cases 
where  the  fusion  is  performed  repeatedly  on  the  same  weight  of  metal, 
this  would  be  of  no  importance,  because  the  power  of  the  furnace  is  so 
steady  and  regular,  that  the  time  of  firiog  whi^h  has  been  found  to  an- 
swer once  will  answer  the  same  purpose  again. 

When  it  is  supposed  that  the  fusion  of  the  metal  submitted  to  trial 
is  completed,  the  gas  is  first  to  be  turned  otf,  and  then  the  supply  of 
air  stopped.  You  can  either  allow  the  furnace  to  remain  intact  tdl  it 
is  cold,  or  lift  00"  the  cylinders  e  e,  with  tongs,  and  allow  the  hot  stones 
to  fall  intct  the  iron  pan  placed  below  the  furnace  to  r^eive  them«  A 

^  f^om  tkt  Loud.  Chtmieal  Newt,  Ma  4. 

Vok  XL^— Thibd  8ibiib.<^Mo.  3.— Sbptsmbu,  I860.  16 
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few  bricks  should  be  laid  between  the  pan  and  the  table  or  stool  on 
which  it  rests,  if  the  latter  is  made  of  wood ;  because  the  heat  given 
off  by  the  pebbles  is  yer  j  great.  The  pebbles  being  raked  away  from 
the  crucible,  the  contents  of  the  latter  can  be  exi^mined. 

The  absolute  sizes  of  the  furnaces  depend  upon  the  amount  of  work 
required  frohi  them.  The  fusions  described  below  were  mostly  made 
in  a  furnace  of  six  inches  internal  diameter,  u Vew  in  a  furnace  of  four 
inches  internal  diameter,  and  one  or  two  in  a  furnace  of.^i^ht  inches 
internal  diameter ;  all  of  them  with  a  gas-burner  of  sixteen  holes,  and 
a  supply  of  gas  obtained  from  a  half^inch  pipe.  A  large  furnace 
with  an  internal  diameter  of  twelve  inches,  will  demand  a  gas-burner 
of  twenty-six  holes,  and  a  supply  of  gas  from  ia  pipe  of  nearly  one 
inch  in  the  bore. 

Hxamples  of  Fusions  effected  by  the  Blast  Gas  Furnace. — The  fus- 
ing points  of  certain  metals'  have  been  fixed  by  Daniell  at  the  following 
temperatures : — 

SilTer,         .        .        1878<»  F.  |      Copper,         .        .        1996<»  P. 

'  GolJ»      •        .        .2016°  I      Citllron,  .    STSS^ 

BraM,  with  26  per  cent,  of  zinc,  at  1750°  F. 

All  these  metals  melt  readily  in  the  gas  furnace.  Quantities  of  3 
lbs.  of  copper  or  cast  iron  can  be  completely  fused  in  fifteen  minutes 
in  a  six-inch  furnace.  Quantities  of  8  or  10  lbs.  of  copper  or  cast  iron 
can  be  completely  fused  into  a  homogeneous  mass  in  a  six-inch  or  eight- 
inch  furnace  within  one  hour,  using  a  sixteen-hole  burner,  and  a  supply 
of  gas  from  a  half-inch  pipe. 

In  a  furnace  of  the  same  size  I  have  fused  45  ounces  of  nickel,  and 
in  other  experiments  I  have  produced  masses  of  wrought  iron  weighing 
18  ounces,  28  ounces,  40  ounces.  The  piece  of  18  ounces  was  per^ctly 
fused.  The  piece  of  SO  ounces  was  not  quite  fused,  the  crucible  haviug 
melted,  and  stopped  the  operation.  I  nave  ^Iso  fused  cobalt,  and  re- 
duced it  to  the  metallic  state  from  the  peroxide  by  ignition  with  char- 
coal. The  time  required  for  the.  fusion  of  these,  r^ractory  metals  is 
from  one  and  a  half  to 'two  hours. 

Scraps  of  platinum  can  be  fused  into  a  porous  mass,  but  not  into 
a  solid  homogeneous  bead.  I  have  mentioned  that  thin  platinum  wires 
fuse  readily  in  the  free  flame  of  the  gas-jet  produced  by  the  burner 
(Figtf  1^ ;  but  when  the  jet  plays  upon  a  quantity  of  the  metal  con- 
tained m  a  crucible  the  relations  of  power  and  effect  are  different. 

When  the  metals  to  be  melted  are  such  as  do  not  undergo  oxidation, 
the  method  of  aotioi;i  represented  by  fig.  2  is  most  conyenient«  la 
this  manner  gold  can  be  readily  melted,  and  by  removing  the  gas- 
burner  the  melted  metal  can  be  stirred.  When  the  action  of  oxygen 
is  t€^  be  avoided,  the  crucible  must  hare  a  cover,  which  in  some  cases 
should  be  securely  luted  $o  it. 

Ohaiee  of  OrueAUs. — ^The  experiikients  above  referred  to  were  made 
with  coal  gas  at  the  ordinary  pressure,  and  with  a  blast  of  cold  atmos- 
pheric air.  Greater  effects  can  be  produced  bv  the  use  of  oxygen  gas, 
or  of  heated  atniospheric  air.  But  a  difficulty  stands  in  the  way  of 
the  use  of  these  greater  degrees  of  heat  in  the  want  of  crucibles  capa- 
ble of  enduring  uieir  action.' 
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With  oold  atmospherio  air,  pore  nickel  and  pare  iron  dissolve  every 
kind  of  siliceous  crucible,  and  it  is,  therefore,  needless. to  heat  the  air 
or  to  prepare  oxygen  till  a  superior  ]^ind  of  crucible  is  obtainable.  At 
present,  these  metals  can  only  be  melted  in  plumbago  crucibles,  which 
necessarily  communicate  to  them  more  or  less  carbon. 
-  Metals  which  melt  at  moderate  degrees  oif  heat,  such  as  gold  and 
copper,  are  easily  fused  either  in  clay  crucibles,  or  in  those  of  plum- 
bago ;  the  latter,  be  it  ^remembered,  being  a  mixture  of  graphite  and 
clay.  Metals  in  combination  with  carbon,  such  as  cast  iron,  also  melt 
readily  in  clay  crucibles,  without  destroying  them..  Sut  when  such 
metals  as  iron,  nickel,  and  cobalt,  are  freed  from  carbon,  and  brought 
into  a  state  of  purity,  they  acquire  an  extraordinary  attraction^  for 
silica  at  a  white  heat,  so  that  the  metal  and  the  silica  readily  rundown 
into  a  very  fusible  silicate.  Even  when  plumbago  crucibles  are  used« 
the  carbon  burns  away  at  some  particular  point,  the  metal  then  attacks 
the  clay,  bores  a  hole  through  the  crucible,  and  finishes  the  operation. 
1^0  kind  of  clay  or  porcelain  will  withstand  the  action  of  pure  iron  or 
nickel  at  a  white  heat.  It  is  therefore  impossible  to  effect  any  large 
fusions  of  these  metals  when  they  are  free  from  parbon,  or  whe;i  they 
are  heated  in  crucibles  that  are  free  from  carbon. 

Fusi4>n  of  Metals  in  lurge  quantities,  and  Ignition  of  Objects  of  large 
size. — As  the  gas-burner.  Fig.  1,  can  be  held  in  any  required  position^ 
it  is  possible  to  apply  heat  to  large  objects  by  using  several  gas-burn- 
ers. Thus,  a  large  crucible  may  be  fixed  in  a  square  furnace,  and 
gas-burners  be  applied  below  and  on  the  four  sides  of  the  furnace;  the 
spaces  between  the  crucible  and  the  walls  of  the  furnace  being  filled 
with  pebbles,  to  collect  the  heat  and  apply  it  to  all  parts  of  the  cru- 
cible. 

Muffle  Furnace  for  Assaying,  Boasting,  ^c. — A  muffle,  placed  in  an 
assay  furnace,  and  built  up  with  pebbles,  can  be  heated  either  from 
above  or  from  below  by  the  blast  gas-burner.  The  flame  and  products 
of  combustion  can  be  made  to  sweep  through  the  muffle,  whether  going 
upwards  or  downwards.     The  air  pipe  and  gas  pipe  attached  to  the 

SkS-burner,  Fig.  1,  must  each  be  provided  with  a  stop-cock.  Wheu 
e  front  door  of  the  muffle  is  opened  to  afford  the  opportunity  for  ex- 
amining the  cupels,  the  blast,  if  continued,  would  blow  out  there  against 
the  operator ;  but  that  occurrence  is  prevented  by  turning  the  stop- 
cocks. When  it  is  desired  to  oxidize  the  substances  in  the  muffle,  the 
furnace  is  first  brought  up  to  a  sufficient  temperature,  and  then  the 
gas  is  turned  off,  but  the  blast  of  air  is  continued.  The  air  passing 
through  the  hot  pebbles  enters  the  muffle  at  a  high  temperatui;e,  .and 
not  exhausted  of  oxygen,  because  there  is  no  carbonaceous  matter 
present  among  the  pebbles  when  the  gas  is  turned  off.  The  pure  and 
highly  heated  air  is  cousequently  in  a  proper  condition  for  oxidizing 
metals  that  are  already  raised  to  a  red  heat  in  the  muffle..  The  same 
apparatus  is  useful  where  substances  require  to  be  roasted  in  the  p)re- 
sence  of.  air,  in  order  to  oxidize  and  expel  some  volatile  ingredient.  We 
have,  in  this  process  an  effectual  means  of  using  hot  air  to  aid  the  pro- 
cess of  cupeliation. 
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DutUlation  per  De^een^ttm.— ^Suppose  a  stoneware  bottle  witb  a 
long  neck  to  be  fitted  with  a  stoneware  tube,  passing  nearly  to  the 
bottom  of  the  bottle,  and  projecting  some  inches  beyond  its  month. 
Suppose  this  bottle  to  be  half  filled  with  metallic  zinc,  and  then  to  be 
fixed  upside  down  in  the  fornace,  Fig.  2,  with  the  tube  projecting  down- 
wards through  the  hole  in  the  plate  dy  and  nearly  dipping  into  a  vessel 
of  water.  The  furnace  being  packed  with  pebbles,  and  the  heat  ap- 
plied at  the  top,  the  distillation  of  zinc  per,  deacensum  then  takes  place. 

MucellaneouB  Uses  of  the  Blast  Q-ae  Furnace. — 1.  The  prepara- 
tion of  chemical  substances  by  the  projection  of  mixtures  into  a  cru- 
cible kept  at  a  red  or  a  white  heat.  2.  For  melting  silver,  gold,  cop- 
per, cast  iron,  brass;  bronze,^  nickel-silver,  &c.,  either  for  making  small 
castings  or  ingots.  8.  For  experiments,  on  glass ;  every  description 
of  which  it  is  able  to  fuse.  4.  For  experiments  on  enumel,  colored 
glasses,  and  artificial  gems.  *  5.  For  experiments  on  metallic  alloys. 
6.  For  the  fbsion  of  steel.  7.  For  the  use  of  dentists,  in  the  prepara- 
tion of  mineral  artificial  teeth.  8.  For  the  assay  of  ores  of  silver,  cop- 
per, lead,  tin,  iron,  and  other  metals.  9.  For  all  purposes  of  ignition, 
combustion,  fusion,  or  dry  distillation,  at  a  red  heat,  or  a"  white  heat, 
where  it  is  desirable  to  produce  those  temperatures  promptly,  certainly, 
steadily,  conveniently,  and  cheaply. 

Exhibition  of  Colored  flames. — ^When  the  gas-burner,  Pig.  1,  is 
supplied  with  gas  and  air,  and  is  inflamed  in  the  open  air,  so  as  to  pro- 
duce a  clear  blue  flame  of  8  inches  long,  and  beyond  it  a  flickermg, 
nearly  colorless  flame  of  12  inches  long,  brilliant  colors  may  be  given 
to  this  flame  by  the  introduction  of  concentrated  solutions  of  certain 
salts.  A  baH  of  pumice-stone,  2  inches  in  diamet^,  fastened  to  a  stout 
iron  wire,  is  dipped  into  the  saline  solution,  and  while  wet  is  plunged 
into  the  flame,  upon  which  the  whole  flame  becomes  colored.  Solu- 
tions of  the  following  salts  may  be  used  for  these  experiments  :-— 

1.  Chloride  of'Strontiwm  giVes  a  brilliant  crimson  flame.  2..  Chhh 
ride  of  Calcium^-h  reddish  orange  flame.  8.  Chloride  of  Sodium^  bril- 
liant yellow.  4.  Chloride  of  Copper^  blueish  green.  If  the  flame  is 
touched  on  one  side  with  the  copper  solution,  and  on  the  other  with 
the  strontium  solution,  half  the  flame  is  green  and  h^lf  crimson.  The 
colors  and  reflections  of  these  flames  are  necessarily  most  brilliant  in 
a  dark  room.  A  remarkable  efiecTt  is  produced  by  the  yellow  soda 
flame.  It  is  reflected  from  the  human  countenance  with  a  ghastly 
blackness. 

Repair  of  the  Gas  Furnace. — ^When  the  clay  cylinders  become 
warped  or  chipped,  so  as  to  allow  the  gases  to  escape  at  the  joints  late- 
rally, they  must  be  luted  for  each  operation  by  applying  a  little  wet 
fire-clay  by  means  of  a  spatula.  When  only  a  moderate  heat  is  re- 
quired, this  luting  is  unnecessary. 

The  Patent  Blast  Gas  Furnace  is  capable  of  melting  so  many  of  the 
refractory  metals,  and  in  quantities  that  are  so  well  adapted  for  the 
usual  analytical  experiments  of  chemists  and  assayers,  as  afanost  to  sn- 
persed  the  use  of  fixed  wind  furnaces  and  portable  blast  furnaces,  fed 
by  charcoal  or  coke. 
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Noten  an  the  Evaporative  Efficiency  of  "  Japanese  CoaU  "far  Steam" 
ing  Furpaees,.    By  Wm.  H.  Shook,  Chief  Engineer  U.  S«  Navy. 

In  obedience  to  an  order  of  the  late  Oommander-in-chief  of  the 
East  India  Squadron  to  furnish  him  with  a  statement  of  the  compara- 
tive value  of  the  Japanese  coals  for  steaming  purposes  with  that  of 
other  coals  used  in  the  Navy,  I  availed  myself  for  this  purpose  of 
copies  of  the  steam  logs  and  engine  diagrams  of  the  frigates  Minne- 
sata  and  Mtssissippij  which  were  kindly  furnished  by  their  respective 
chief  engineers,  for  the  period  in  which  they  used  the  coals ;  and  wit]i 
the  data  in  my  own  possession  of  the  Pawhatan  whilst  using  the  same 
coals,  the  following  record  of  results  was  deduced : 

It  is  proper  to  state  that  the  coals  were  received  on  board  the  ships 
and  expended  in  the  usual  manner,  without  any  reference  whatever 
to  a  special  report.  This  fact  establishes  the  practical  value  of  the 
results. 

Particulars  of  the  Ships, — The  Minnesota  is  a  screw  frigate  ^8200 
tons.  Two  tru)fik  engines,  direct^acting.  Working  area  of  each  pis- 
ton, 4071*5'8q.  ins.  Stroke  of  pistons,  86  ins.  Supplied  by  4  multi- 
tubular boilers,  Martin's  patent.  Heating  surface,  11,500  sq.  ft.  Space 
displacement  of  piston  for  one  revolution  of  one  engine,  169*60  cubic 
feet.  Space  included  in  nozzles,  clearance,  &;c.,  at  both  ends  of  one 
cylinder,  9*90  cubic  feet.  Total  capacity  for  steam  in  one  engine  for 
one  revolution,  179*50  cubic  feet. 

The  Mississippi  is  a  side-wheel  steamer  of  the  first  class,  1692  toiis. 
Two  side-lever  engines.  Diameter  of  cylinder,  75*5  ins.  Stroke  of 
piston,  7  ft.  Supplied  with  2  multitubular  boilers,  Martin's  patent. 
Heating  surface,  7676  sq.  feet.  Space  displacement  of  piston  fot  one 
revolution  of  one  engine,  485*20  cubic  feet.  Space  included  iti  nozzles, 
clearance,  &c.,  at  both  ends  of  one  cylinder,  21*52  cubic  feet.  Total 
capacity  for  steam  in  one  engine  for  one  revolution,  456*72  cub.  ft. 

The  Powhatan  is  a  side-wheel  steamer  of  the  first  class,  2415  tons. 
Two  inclined  engines.  Diameter  of  cylinder,  70  ins.  Stroke  of  pis- 
ton^ 10  ft.  Supplied  with  4  copper  boilers,  double  upper  return  flues. 
Heating  surface,  8100*59  sq.  ft.  Space  displacement  of  piston  for 
one  revolution  of  one  engine,  534*50  cub.  ft.  Space  included  in  nozzles, 
clearance,  &c.,  at  Iboth  ends  of  one  cylinder,  26*00  cub.  ft.  Total 
capacity  for  steam  in  one  engine  for  one  revolution,  560*50  cub.  ft. 

Localities  of  the  Mines  and  their  mode  of  working  them. — There 
are  without  doubt  vast  coal  fields  interspersed  throughout  the  Japan- 
ese Emipire,  unknown  even  to  the  Japanese  themselves.  But  of  those 
known  and  worked,  I  have  examined  specimens  from  th^ee,  viz: — 
]^rom  one  near  Hakodadi  on  the  island  of  Tesso,  in  the  northern  part 
of  Japan ;  a  second  from  Sikazen  on  the  island  of  Kiuaiu  (110  miles 
from  Nagasaki) ;  and  the  third  from  a  mine  in  the  province  Satzuma, 
near  Nagasaki:  all  presenting  nearly  the  same  characteristics. 

I  have  never  been  permittra  at  any  time  to  visit  the  siines.    They 
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persistentlj  objected  to  foreigoers  inspecting  them  ^bnt  from  the  most 
reliable  snthoritj  I  learned  that  thej  are  worted  without  the  aid  of 
machinery,  both  coal  and  water  being  brought  oat  od  the  backs  of 
coolicB  in  buckets;  and  the  working  of  an  opening  is  quickly  sus- 
pended when  the. labor  necessary  to  keep  down  the  water  exceeds  that 
required  to  bring  away  the  coals,  whicli  soon  occurs  after  getting  be- 
low tbe  surface,  particularly  in  a  country  abounding  in  springs,  as 
does  Japan.  Tbo  result  iu  that  old  openings  are  abaudoned  before 
tbcy  are  worked  sufficiently  deep  to  secure-,  good  coals,  and  beoce  it 
rarely  if  ever  occurs  th^t  any  but  outcroppings  and  surface  coals  reach 
market. 

Description  of  the  Coah. —  Their  Fiimace  Phenomena. — The  coals 
are  bituminous.  Cohesion  weak.  Mechanical  structure,  lamellar. 
Fractures  exhibit  a  dull  black  in  all  their  partings.  37  cnb.  ft.  dis- 
place one  ton.  In  the  furnace  it  kindles  easily  and  burns  freely  with 
a  bright  flame,  emitting  immenfee  volumes  of  densely  black  smoke. 
Intumesees'BlighUy,  and  occasionally  I  found  traces  of  iron  pyrites  pre- 
sent in  minute  quantities. 

Residuum — Laree  quantities  of  spongy  clinker  (from  27  to  30  per 
cent,  by  weight)  which  cakp  on  the  bars  but  are  readily  removed.  The 
per  centum  of  clinker  hj  weight  conveys  no  idea  of  ita  bulk,  as  it 
must  have  reached  in  many  cases  the  enormous  proportion  of  50  per 
cent. !    The  proportion  of  ashes  produced  was  unusually  small. 

Data  and  Results  deduced  therefrom. 

Copy  MiaNiBOTA's  Steam  iMg.    Gift.  8.  F.  Dcpont  Commanding.    At  lea,  Sepltm- 

btr  ifl,  ISbS.     , 


On  the  Hvaporative  Effieietujf  of  Japaneu  Coali. 

U.  a  8.  F.  MiNMwoTi.,  SepL  lit,  IBSS,  1  MO  A.  H. 

SuIb,  MOtb  iDch  «'  1  [b. 

Storn,  ID  Hot-WKll,  »S« 

VacDum,  S3}  Thiottlo,  } 

Reioluiian*,     34 


V.  B.  8.  F.  MiHitisoti,  Sept  1*1.  IBSS. 

StMiD,  To  Hal-w>II,  B7< 

Vieaum,  S3  Tbrotllo,  j 

Raiolution*,     31 


From  Itie  abOTa  \og  ind  diigratni  wi  get  Ihs  fallowing  daU> — 

Mun  tenoinal  pitman  of  iha  f«nr  diigramt, 
Anragc  coil  per  hoar,  . 

■*       revalnlioai  per  ninate, 

■■       tampermtaia  of  fMd<w*l«r,  .  ■ 

**       MtniatioQ  of  boiUi*,  •  .  . 

••      throUU,       .... 
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From  which  th«  fulIawiiiB  cUcnlttlon  al  boiler  parfoimucfl  while  imas  J(pu  eodi  m 

.                                        ITB-MI  X  339  X  »      ^„ 
mid«,  -TH :  ^^^j WW. 


And  -~^ '-  303  lb«.  w.tec. 

To  this  mnst  be  added  the  per  centnm  of  useful  effect  lost  in  fael  from 


this  esse  was  found  to  be  12,  ita  equivalent  in  ponnde  of  water  erapo- 
Tsted  being  -3036.  And  303  +  '3636  —  3-39  Sbs.  of  water  eraporated 
per  pound  of  coal,  was  the  maximum  boiler  j)erformaiice  with  Japan 
coals. 

By  examining  the  abore  log,  it  will  be  seen  that  the  aBhes  STtd  clin- 
ker for  the  24  hours,  exceeded  the  enormous  figure  of  60  per  ceatnm. 

Remarki. — Large  deposits  of  soot  and  ashes  collecting  on  lower 
tube  sheets  and  around  the  tubes. 

Ck^y  Sleam  Log  of  the  V.  S.  Steamtr  MiMiUirn.    Cm.  Wm.  C.  Nicbolbo*>  Com- 
manding.   At  ua,  AugutI  itk,  1858. 
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V,  8.  S.  F.  MiuuHippi,  Aug.  4th,  1B68. 


A*«rage  ttaam  p«T  guigei  10  lb*.       ^Vseunm, 
Ite*oIatli>iu,  .  .        8-5B        ThiMlls, 

Lift  of  HMm-viln,  3  ini. 


Aitragt  (te«m  ftt  gtngt,  10-SB  lb*.        Vacanm, 
Berolatioui,  .  .        B        Throttle, 

Lift  of  Mnn-TtlTO,       .         3  tiu. 
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From  tbe  above  log  and  diagrams  the  following  calcnlationa  of  boil- 
er performance  while  using  Japan  coals  are  made,  Til : — 

Mean  tarmiDal  preunrB  of  the  diagrtnu,  ,'  .    S-flt  lb*. 

A««Mi|«  eo*t  per  hoar,  t  .  i       SMt  " 

"  tCTOlDtiODI  pi 

"        tampentnre  of  fMd-w*lai,  .  ,  136" 

■■        saturktioil  of  boilen, 

"        thipUtg, 

*■        •team  p«r  gau^, 

4SB7a  X  B-"  X  «_ 
S8S9 
8-983  X  60  X  M-3 
8912 

To  this  (as  in  the  case  of  tbe  Minnesota)  an  t^ditiooal  per  centiiiii 
for  loBa  of  useful '  effect  in  fuel  from  blowing  to  maintain  the  b«iler 

irator  at  a  saturation  of  q|  moat  be  added,  which  is  found  to  be  11*6, 

its  equiralent  in  pounds  of  water  evaporated  being  -4^;  and  '438+ 
8*9^4-40S  fba,  of  water  evaporated  per  pound  of  coal,  was  the  maxi- 
mum  boiler  performance. 

The  reaidniun  in  clinker  and  ashes  for  this  da;  was  86-75  per  eeot. 

Remarki. — Immense  quantities  of  soot  and  cinders  collecting  on 
the  tube  sheets  and  between  tubes,  rendering  it  necessary  on  one  oc- 
casioa  to  clean  them  while  under  way. 


And 


s  S-BB3. 


-^  3-9G  lU.  of  wmler. 


Copy  Steam  Log  of  the  U.S.  Sltamer  Powhitai,  Flag  Ship  of  ^k  Officer  Ti^nMB. 
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StMm, 

I0-9 

Ticnnm, 

sa-6 

ThiMtto.              8 

Boi-mll, 

118 

The  following  data  deduced  from  the  above  Xoa  is  the  basis  of  the 
calculation  for  the  boiler's  performance  with  the  Japab  coals. 

It  will  be  obserred  that  the  tenninal  preasnre  of  ^^  diagrams  ia 
Dot  taken,  aa  in  the  case  of  the  other  ships.   That  coarse  of  procedure 
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was  rejected  in  consequeuce  of  tbe  frequent  changes  of  the  cat-off 
during  that  24  hours,  on  account  of  the  variableness  of  the  wind,  sea^ 
&c.  And  although  the  results  from  the  two  modes  of  calculation  will 
not  vary  much,  yet  I  thought  that  taking  the  average  point  of  cutting 
off  as  shown  by  the  log  would  give  a  more  oorroQt  result,  and  hence 
their  adoption. 

Average  preuure  of  gtetm  pef  gaage,  •  •        9*9  lbs. 

"        nsvolutione  pet  hoar,  *  •  •  6S4'9 

"        cnnsamption  of  coal  per  hour,  •'  •     4'203   ** 

**       point  of  eutting  off,  from  commencement  of 

stroke,  inclading  clearance,  dtc,  dtc,        •      42*9  ina. 
From  which  we  gather  the  following  resulta  :«- 

8848-4  X  42-9  X  2  X  U08  X  2 


1728 


'«  4234-i 


*    J  ^234  4       „„^,^ 

And  •  ■    ■       SB*  3*97  ibe.  water. 

The  loss  from  blowing  to  maintain  the  boiler  water  at  its  nominal 
density,  viz:  1*75,  was  12'9  per  cent.,  it^  equivalent  being  'SIO; 
and  3*97  +  'SIO  =  4^7  fcs.  of  water  evaporated  to  one  pound  ^f  coaL 

Residuum  in  clinker  and  ashes,  22*5  per  cent.  ' 

The  English  government  have  recently  despatched  a  Bteamer^(the 
Roebuck)  to  Japan,  for  the  express  purpose  of  practically  testing  tnese 
coals ;  the  results  of  which  will  be  looked  for  with  much  interest. 


The  Magne%ian  UghU* 

,  Magnesium  is  well  known  as  the  metallic  basis  of  magnesia ;  it  is 
much  lighter  than  aluminum,  as  its  specific  gravity  is  only  1-74 ;  it  is 
of  a  silvery  whiteness,  undergoes  no  change  in  dry  air,  and  is  subject 
to  but  slow  oxidation  in  a  damp  atmosphere,  and  that  only  quite  sn- 
perciall^;  it  may  be  hammered,  filed,  and  drawn  into  threads.  At 
the  beginning  of  the  present  century  its  properties  were  developed  by 
Davy,  and  still  more  thoroughly  by  Busse.  To  obtain  it  pure  is  an 
expensive  process ;  and  as  no  practical  advantage  could  hitherto  be 
made  of  it,  no  one  had  attempted  to  discover  a  cheaper  method  of  get- 
ting it.  It  was  reserved  to  Bunsen  to  perceive  a  new  property  in  this 
metal,  and  to  suggest  a  practical  application  of  it.  Magnesium  takes 
fire  at  the  temperature  at  which  glass  melts,  and  bums  with  a  steady 
and  extremely  vivid  flame.  In  some  photo-chemical  investigations  by 
Bunsen  and  Koscoe,*  experiments  were  made  to  test  the  illuminating 
capacity  of  a  magnesium  thread,  when  Bunsen  discovered  that  the 
splendor  of  the  sun's  disc  was  onlv  524  times  as  great  as  that  of  the 
thread.  Bunsen  also  compared  the  magnesium  flame  with  ordinary 
lights,  and  found  that  a  burning  thread.of  0*297  millimetres  diameter, 
produces  as  much  light  as  74  stearine  candles,  of  which  five  go  to  the 
pound.  It  is  plain ^  that  it  only  needs  a  mechanical  device  to  spin 
magnesium  when  heated  into  the  form  of  a  thread  upon  spooISi  from 

*  From  the  Lo&d.  Chemical  If  eira,  No.  27. 
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irhich  they  can  be  run  off  like  the  strips  of  paper  in  Morse's  tele- 
graphic apparatus,  to  render  it  of  practical  use.  Such  a  magnesium 
lamp-wick  would  be  far  more  simple  and  complete  than  the  prepara- 
tions for  the  use.of  the  electric  or  the  Drummond  light.  A  spool  with 
its  thready  a  clock-work  to  wind  it  off,  with  the  spirit  lamp,  would  be 
easily  transportable.  A  rival,  therefore,  to  the  strong  lights  hitherto 
used  is  like  to  spring  up  in  Bunsen's  magnesium-lamp,  in  all  those 
cases  where  the  item  of  expense  is  likely  to  be  slightly  regarded,  for 
example,  in  brilliant  illuminations,  licht-bouses,  &c.,  for  extraordinary 
degrees  of  illumination  may  be  obtained  by  burning  several  of  these 
threads  of  large  dimensions  at  once. — Engineer. 


On  the  Influence  of  Science  on  the  Art  of  Calico  Printing,* 
Bj  Professor  F.  Crace  Calvert,  F.  B.  S. 

Calico  printing  has  partaken  of  the  general  progress  of  the  manu- 
facturing arts ;  and  this  can  be  easily  understood  when  it  is  remem- 
bered that  it  is  based  upon  three  distinct  branches  of  knowledge — 
mechanics,  art,  and  chemistry.  Not  being  acquainted  with  macbinery, 
I  shall  not  attempt  to  describe  the  various  mechanical  improvements 
and  machines  which  have  been  introduced  ;  but  shall  confine  myself 
I  to  stating  that  ever  since  1815,  the  period  at  which  it  was  first  exten- 

sively applied  in  the  print  works  of  Lancashire,  machinery  has  gradu- 
ally supplanted  hand  labor,  and  thereby  immensely  decreased  the  cost 
of  production,  at  the  same  time  that  it  has  improved  the  beauty  and 
precision  of  the  results  obtained. 

Penciling  and  Block-Printing. -^rDnripg  the  early  part  of  this  cen- 
[  tnry,  the  production  of  designs  upon  calico  was  performed  by  means 

of  hand-blocks,  made  of  sycamore  or  pear-tree  wood,  2  ins.  or  3  ind. 
I  thick,  9  ins.  or  10  ins.  long,  and  about  9  ins.  broad.     The  face  of  the 

block  was  either  carved  in  relief  into  the  desired  pattern,  like  ordinary 
wood-cuts ;  or  the  figure  was  formed  by  the  insertion  edgewise  into 
i  the  wood  of  narrow  slips  of  flattened  copper  wire,  and  the  patterns 

were  finished  by  the  hand  labor  of  women  with  small  brushes,  called 
I  pencilings.     Owing  to  a  strike  amongst  the  block  printers,  in  1815, 

to  resist  the  threatened  introduction  of  machinery,  great  efforts  were 
made  on  the  part  of  the  employers  to  render  themselves  independent 
I  of  hand  labor ;  and  the  result  has  been  the  gradual  introduction  of 

I  cylinder-printing.    Without  entering  into  the  intricate  details  of  the 

,  steps  by  which  the  art  of  engraving  has  been  carried  to  its  present 

I  high  degree  of  perfection,  I  shall  simply  give  an  outline  of  the  suc- 

cessive improvements  alluded  to. 

Engraving* — The  first  kind  of  roller  used  was  made  by  bending  a 
I  aheet  of  copper  into  a  cylinder,  soldering  the  joint  with  silver,  and 

,  then  engraving  upon  the  continuous  surface  thus  obtairied« 

The  second  improvement  consisted  in  producing  the  pattern  on  cop- 
per cylinders  obtained  by  casting,  boring,  drawing,  and  hammering. 
In  this  case,  the  pattern  is  first  engraved  in  intaglio  upon  a  roller  of 

*  From  the  London  SDgiiMer,  Ko.  220. 

Yoft.  XIw^TnaD  SnoBi^— No.  S^-»8iptbxbbb,  1660.  17 
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softened  steel  of  the  necessary  dimensions.  This  roller  is  then  hard- 
ened and  introduced  into  a  press  of  peculiar  construction,  where,  by 
rotary  pressure,  it  transfer!^  its  design  to  a  similar  roller  in  the  soft 
sfate,  and  the  die  being  in  intaglio,  the  latter,  called  the  '^  mill,"  is  in 
relief.  This  is  hardened  in  its  turn,  and  by  proper  machinery  is  made 
to  convey  its  pattern  to  the  full-sized  copper  roller.  This  improve- 
ment alone  reduced  the  cost  of  engraving  on  copper  rollers  many  hun- 
dreds per  cent. ;  and,  which  is  of  far  greater  importance,  made  prac- 
ticable an  infinite  number  of  intricate  engravings  which  could  never 
have  been  produced  by  hand  labor  applied  directly  to  the  roller. 

A  further  improvement  was  made  by  tracing  with  a  diamond  on  the 
copper  roller,  covered  with  varnish,  the  most  complicated  patterns  by 
means  of  eccentrics,  and  then  etching. 

The  combination  of  mill  engraying  with  the  tracing  and  etching 
processes  naturally  followed,  adding  immensely  to  the  resources  of  the 
engraver  and  printer  in  the  production  of  novel  designs. 

Another  development  of  this  art  is  the  tracing  of  patterns  on  the 
surface  of  rollers,  which  has  been  effected  by  machines  constructed  on 
the  principle  of  the  pentagraph.  Although  this  invention  dates  from 
1834,  still  it  is  only  of  late  years  that  it  has  been  successfully  applied. 

Bui  if  mechanical  art  has  greatly  assisted  the  engraver,  chemistry 
has  rendered  him  equally  important  services,  by  enabling  him  to  aban- 
don costly  and  cumbrous  modes  of  impressing  by  force  the  designs  on 
the  cylinder,  substituting  for  them  a  great  number  of  etching  pro- 
cesses. By  some  of  these  processes,  as  by  every  other  addition  to  the 
resources  of  the  engraver,  an  entirely  new  and  beautiful  class  of  en- 
graving is  produced,  unattainable  by  any  other  known  means. 

A  very  recent  improvement  is  highly  interesting  in  a  scientific  point 
of  view.  It  is  the  application  of  galvanism  to  the  diamond  tracer. 
By  combining  the  galvanic  action  with  the  eccentric  motion,  most 
beautiful  and  delicate  engravings  can  be  produced.  This  is  effected 
by  tracing  the  pattern  with  a  Tarnish  on  a  zinc  cylinder,  which  is  so 
placed  in  the  engraving  machine,  that  as  a  needle  passes  over  its  sur- 
face, and  comes  m  contact  with  the  zinc,  the  galvanic  current  is  esta- 
blished, and,  by  simple  machinery,  causes  the  diamond  to  trace  the 
corresponding  pattern  on  the  copper  roller.  The  communication  is  so 
rapid  and  so  precise,  that  this  invention  of  Mr.  Gaiffe,  of  Paris,  bids 
fair  to  produce  very  important  results.  Galvanism  is  also  made  use  of, 
for  producing  effects  on  roller  surfaces  by  depositing  copper  thereon. 

'  To  give  an  idea  of  the  extraordinary  influence  which  the  introdne- 
tion  of  machinery  and  improvements  in  engraving  have  had  in  cheap- 
ening the  cost  of  printed  calicoes,  I  may  state  that  large  fumitore 
patterns,  such  as  are  required  for  Turkish,  Egyptian,  and  Persian 
markets,  into  which  sixteen  colors  and  shades  enter,  would  have  cost 
formerly  from  80s.  to  S5s.  per  piece,  because  they  would  have  required 
sixteen  distinct  applications  of  as  many  different  blocks^  and  would 
have  occupied  more  than  a  week  in  printing,  where  the  same  piece 
can  now  be  printed  in  one  dnrie  operation,  which  takes  three  minutes, 
and  costs  5s.  or  6s«  So  rapid  is  the  progress  of  one  branch  of  manih 
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facture  in  connexion  with  another,  that  it  has  only  recently  heen  pos- 
sible to  produce  the  rollers  capable  of  performing  this  operation,  that 
is  to  say,  cylinders  of  copper  43  ins.  in  circumference  by  44  ins.  long. 
For  light  styles  of  printing,  the  time  required  to  print  a  piece  of  86 
yards  is  not  more  than  one  minute. 

Chemistry, — ^Bat  the  discovery  which  has  exercised  more  influence 
than  any  other  on  the  progress  of  calico  printing,  is  the  application 
of  chlorine  gas  as  a  bleaching  agent.  Previously  to  the  employment 
of  this  gad  (chiefly  as  bleaching  powder),  the  imperfect  bleaching  of  a 
piece  of  calico  required  six  weeks ;  and  as  it  had  to  be  exposed  to  the 
action  of  the  atmosphere,  a  large  surface  of  land  was  required.  Fur- 
ther, at  that  time,  bleachers  had  to  use  potashes  imported  from  Cana- 
da ;  whereas,  at  the  present  time,  thanks  to  the  progress  of  chemical 
knowledge,  not  only  is  soda-ash  manufactured  in  this  country,  but,  by 
the  application  of  bleaching  powder,  calicoes  are  much  better  bleached 
in  twenty-four  hours  than  they  were  formerly  by  a  six  weeks*  exposure 
to  the  atmosphere ;  and  even  when  an  extra  cleaning  and  whiteness'  is 
required,  as  for  madder  goods,  only  two  days  are  necessary.  The  aid 
of  machinery  renders  possible  the  continuous  process,  that  is  to  say^ 
several  hundred  pieces  of  grey  calico  are  sewn  together,  end  to  end, 
and  made  to  pass  from  one  operation  to  another,  without  any  pause, 
until  they  are  bleached.  So  rapid  and  economical  is  this  method  that 
the  cost  of  bleaching  a  piece  of  calico  does  not  exceed  one  or  two 
pence.  Chlorine,  again,  renders  a  great  service  to  the  calico  printer, 
by  enabling  him,  after  his  madder  goods  have  been  produced  and  soap- 
ed, to  obtain  fine  whites  without  the  necessity  of  exposing  them  for 
several  days  in  the  meadows  to  the  action  of  the  atmosphere.  In  fact, 
the  discovery  of  garancine  and  alizarine,  and  their  application  to  cali- 
co printing,  have  facilitated  the  production  of  madder  styles  at  very 
low  cost,  as  the  whites  of  such  goods  require  no  soaping,  and  only  ft 
little  bleaching  or  cleaning  powder. 

Cotton  has  this  peculiarity  as  distinguished  from  wool  and  silk,  that 
it  will  not  fix  any  organic  color,  excepting  indigo,  without  the  inter- 
position of  a  mordant,  which  is  generally  a  metallic  oxide  or  salt.  The 
two  most  important  discoveries  in  connexion  with  this  necessity  of 
calico  printing  were :  first,  that  made  in  1820,  by  Mr.  George  Wood, 
of  fiankbridge,  who  found  out  the  means  of  preparing  calicoes  with 
peroxide  of  tin,  which  enabled  printers  to  produce  a  large  variety  of 
prints  called  steam  goods ;  and,  secondly,  that  of  Walter  Crum,  Esq., 
F.  R.  S.,  who,  in  a  paper  presented  to  the  British  Association,  at 
Aberdeen,  in  1859,  showed  that  the  tedious  process  of  ageing  madder 
mordants  for  three  or  four  days,  might  be  dispensed  with  by  passing 
the  goods  during  a  quarter  of  an  hour  through  a  moist  atmosphere, 
at  a  temperature  of  80°  to  100®,  where  the  mordants  absorb  the  re- 
quired quantity  of  moisture,  and  then  rapidly  undergo  the  chemical 
changes  necessary  to  fit  them  for  producing  the  black,  purple,  lilac, 
red,  pink,  and  chocolate  colors,  which  the  madder  root  will  yield  im- 
mediately in  the  dyebeck,  according  to  the  nature  of  the  mordant  pre- 
viously fixed  in  the  cloth. 
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As  it  IB  imposaible  in  tbe  brief  space  of  an  hoar  to  conyey  an  i< 
how  various  colors  are  produced  on  prints,  I  shall  confine  my  remarks 
to  illustrating  the  interesting  ftfct  that  abstruse  science  has  brought  to 
light  various  substances,  which  have  l&telv  proved  valuable  accessories 
to  the  resources  of  the  calico  printer.  Thus  Dr.  Prout,  some  thirty 
or  forty  years  ago,  made  the  curious  discovery  that  uric  acid  possessed 
the  property  of  giving  a  beautiful  red  color,  when  heated  with  nitric 
acid,  and  then  brought  into  contact  with  ammonia  The  substance 
thus  obtained  was  further  examined  by  Messrs.  Liebig  and  Wdhler, 
in  a  series  of  researches  which  have  been  considered  as  amongst  the 
most  important  ever  made  in  organic  chemistry ;  and  this  substance 
they  called  murexide.  In  the  course  of  these  investigations,  they 
also  discovered  a  white  crystalline  substance  called  alloxan.  For 
twenty  years  both  these  substances  were  only  to  be  found  in  the  labora- 
tory ;  but  in  1851,  Dr.  Saac  observed  that  alloxan,  when  in  contact 
with  the  hand,  tinged  it  red.  This  led  him  to  infer  that  alloxan  might 
be  employed  to  dye  woolens  red ;  and  further  experiments  convinced 
him  that  if  woolen  cloths  were  prepared  with  peroxide  of  tin,  passed 
through  a  solution  of  alloxan,  and  then  submitted  to  a  gentle  heat,  a 
most  beautiful  and  delicate  pink  color  resulted.  Subseouently,  mur- 
exide was  employed  and  applied  successfully  by  Mr.  Depooilly,  of 
Paris,  to  dyeing  wool  and  silk,  and  to  printing  calicoes,  by  the  aid  of 
oxide  of  lead  and  chloride  of  mercury  as  mordants ;  but  the  great 
obstacle  to  its  extensive  use  was  the  difficulty  of  obtainin^uric  acid 
in  sufficient  quantity  for  its  manufacture.  The  idea  soon  occurred  to 
chemists  to  extract  it  from  guano ;  and  this  is  the  curious  source 
whence  the  chief  supply  of  uric  acid  is  obtained,  and  which  enables 
Edmund  Potter,  Esq.,  and  other  printers,  to  produce  the  color  called 
Tyrian  purple. 

Another  exlimple  will  be  found  in  the  successive  scientific  discover- 
ies which  have  led  to  the  discovery  of  the  recently  popular  color, 
mauve.  Lichens,  which  have  been  the  subject  of  extensive  researches 
on  the  part  of  Robiquet,  Heeren,  Sir  Robert  Kane,  Dr.  Schunck,  and 
especially  of  Dr.  Stenhouse,  have  yielded  to  those  chemists  several 
new  and  colorless  organic  substances,  which,  under  the  influence  of 
air  and  ammonia,  give  rise  to  most  brilliant  colors,  and  amongst  these 
are  orchil  and  litmus.  Dr.  Stenhouse,  in  a  most  elaborate  paper  pub- 
lished by  the  Royal  Society  in  1848,  pointed  out  two  important  facts : 
first,  that  the  color-giving  acids  could  be  easily  extracted  from  the 
weed  by  macerating  it  in  lime  water,  from  which  the  coloring  matters 
were  easily  separated  by  means  of  an  acid ;  and,  secondly,  the  pro- 
perties of  certain  coloring  acids,  which  gave  M.  Marnas,  of  Lyons, 
the  key  which  enabled  him  to  produce  commercially  from  lichens,  s 
fast  mauve  and  purple  which  up  to  1857  had  been  considered  impos- 
sible of  attainment. 

The  commercial  production  by  Mr.  W.  H.  Perkin  of  another  purple 
at  tbe  same  time  is  not  less  interesting.  Some  thirty  or  forty  years 
ago.  Dr.  Runee  obtained  from  coal-tar  six  substances,  amongst  which 
was  one  callea  kyanol,  which  substance  was  thoroughly  examined  by 
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Dr*  W.  A.  Hofinann^  who  proved  it  to  be  an  organic  alkaloid^  and 
identical  with  a  substance  known  by  the  name  of  aniline.  Owing  to 
the  Bubsequent  study  of  this  substance  by  that  eminent  chemist,  and 
the  discovery  that  it  yielded  a  beautiful  purple  color  when  placed  in 
contact  with  bleaching  powder,  his  pupil,  Mr.  W.  H.  Perkin,  was  in- 
duced to  make  experiments  with  a  view  to  producing  commercially  a 
fast  purple,  in  which  he  succeeded,  and  secured  it  by  a  patent  in  1857. 
The  process  devised  by  this  chemist  is  exceedingly  simple.  It  consists 
in  oxidizing  aniline  by  means  of  bichromate  of  potash  and  sulphuric 
acid.  I  shall  not  attempt  to  give  any  further  details  on  this  subject, 
as  they  have  been  very  ably  described  by  Mr.  Robert  Hunt  in  the 
A.rt  JourfiaL 

More  recently,  Mr.  Renard  found  a  method  of  producing  also  from 
aniline  by  means  of  chlorine  compouuds  a  most  splendid  rose  color, 
called  by  him  fuchsiacine ;  and  within  the  last  few  months,  Mr.  Pavid 
Price  has  also  succeeded  in  producing  from  aniline,  by  the  employ- 
inent  of  peroxide  of  lead,  either  a  fast  purple  or  a  pink,  called  by  him 
roseine,  and  a  fast  blue  according  to  the  itaode  of  operating.  All  these 
colors  require  special  'mordants  to  fix  them  oa  calicoes  or  muslins ; 
and  the  beautiful  specimens  which  I  have  the  honor  to  lay  before  you 
I  owe  to  the  kindness  of  Messrs.  James  Black  and  Co.,  and  Messrs. 
Boyd  and  Hamcl  of  Glasgow,  who  have  fixed  the  last-mentioned  colors 
Ly  means  of  azotized  principles,  such  as  albumen,  lactarine.  &c., 

I  cannot  give  a  better  idea  of  the  immense  magnitude  of  the  calico- 
printing  trade  than  by  quoting  the  number  of  yards  exported,  which 
amounted  in  1858  to  785,666,473,  and  give  a  price  value  of  £  13,- 
147,280. 

I  cannot  conclude  w^ithout  expressing  also  my  thanks  to  Mr.  Wood, 
of  the  firm  of  Wood  and  Wright,  and  Mr.^  R.  Leake,  of  the  firm  of 
Lockett,  Sons,  and  Leake,  Messrs.  Dalglish  and  Faulkners,  for  the 
numerous  and  valuable  specimens  which  they  have  kindly  lent  me  to 
illustrate  my  discourse ;  and  especially  to  Mr.  W.  Grant  for  the  Ipan 
of  a  most  interesting  book,  containing  the  patterns  belonging  to  the 
late  firm  of  Sir  Robert  Peel,  Bart.,  which  bears  the  date  of  1790. 


Persistent  Activity  of  Light. 

We  take  the  following  interesting  facts  on  this  subject  from  the 
Cosmos : — :"  Some  weeks  ago,  M.  Niepce  de  Saint-Victor  came  to  see 
us,  bringing  with  him  a  large  tin  tube,  closed  not  with  sealing-wax 
but  hermetically,  and  rendered  inaccessible  to  all  external  agencies 
except  variations  of  temperature,  by  a  complete  soldering  with  tin  or 
lead.  He  opened  the  tube  in  our  presence,  exposed,  without  unrolling 
it,  a  sheet  of  paper  prepared  with  tartaric  acid  and  insolated,  which 
he  had  inclosed  in  the  tube  nearly  a  year  before,  poured  on  this  sheet 
a  few  drops  of  nitrate  of  silver,  and  showed  us  that  the  nitrate  was 
almost  immediately  blackened,  exactly  as  it  would  have  been  in  a 
Strong  light.  It  was  impossible  not  to  attribute  this  instantaneous 
action  to  the  persistent  action  of  the  light  absorbed  a  year  ago  by  the 
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paper  soaked  in  tartaric  acid.  If  the  experiment  was  more  sncoessfal 
this  time,  although  kept  for  a  longer  period,  it  was  because  of  the 
much  more  perfect  closure  of  the  tube ;  and  that  which  happened 
after  a  year  would  certainly  happen  after  five  or  six  years." 

^'Again,  M.  Busk  has  established  the  following  fact :  Plunge  a  sheet 
of  paper  into  a  solution  of  a  properly  chosen  acid,  organic  or  inor- 
ganic, for  example,  acetic  or  tartaric  acid ;  dry  it ;  render  it  sensitive 
by  the  bath  of  nitrate  of  silver,  and  dry  it  again ;  place  it  in  contact 
with  the  drawing  which  it  is  desired  to  reproduce  for  a  half  hour 
or  more;  then  expose  the  paper  to  the  sun's  rays,  and  a  negative  im- 
age of  the  drawing  will  be  seen,  which  may  be  fixed  by  washing  with 
common  water.  It  is  not  even  necessary  that  the  exposure  to  the  light 
should  take  place  at  once ;  the  paper  may  be  preserved  for  several 
days  between  two  sheets  of  white  paper  without  losing  its  property  of 
developing  the  latent  image  under  the  influence  of  the  sun's  rays. 
What' is  more  difficult  to  explain  is  that  there  is  no  necessity  of  inso- 
lating  or  exposing  to  light  the  original  picture.  M.  Busk  usually  em- 
ploys the  following  formula : — Solution  of  organic  acid :  water,  90 
grammes ;  crystallizable .  acetic  acid,  30  ;  dip  the  sheet  simply  in  it. 
Bath :  water,  25  grammes ;  nitratie  of  silver,  3'60  grammes ;  crystal- 
lizable acetic  acid,  3*5  grammes ;  the  sheet  may  either  be  laid  on  the 
bath  successively  on  its  two  sides,  or  be  washed  on  each  face  by  a 
brush." 

"To  these  facts,  or  to  their  interpretation,  M.  Baron  Thenard  would 
oppose  the  following  experiment  which  he  has  communicated  to  the 
Philomathic  Society, — 1st.  During  the  night  he  disinaolated  a  sheet 
of  common  paper  by  exposing  it  to  the  vapor  of  water  for  an  hour. 
2d.  He  then  divided  the  paper  into  two  parts ;  one  was  laid  aside  for 
comparison,  the  other  was  rolled  lip  and  placed  in  a  glass  tube,  to  one 
end  of  which  ozonized  oxygen  was  supplied ;  at  the  end  of  a  quarter 
of  an  hour  the  ozone  was  distinctly  perceived  at  the  other  extremity; 
the  paper  was  then  withdrawn.  3d.  This  paper  used  in  the  same  man- 
ner as  M.  Niepce's  insolated  paper  produced  the  same  efiects ;  the 
paper  kept  for  comparison  produced  none  of  them.  4th.  A  paper 
treated  with  chlorine  or  nitrate  of  silver  and  then  ozonized  gave,  on 
the  contrary,  no  sensible  result.  5th.  Common  paper  ozonized  and 
kept  for  some  time  in  a  test  tube  disengages  a  smell  which  is  not  that 
of  ozone  but  that  of  a  very  diffusible  essence.  What  shall  we  con* 
elude  from  this  ?  added  M.  Thenard — That  the  phenomena  of  insola- 
tion described  by  M.  Niepce  are  chemical  phenomena,  determined  in- 
directly by  the  light,  which  acts  in  this  matter  only  as  an  intermediate 
agent. ' 

Manufactiire  of  Sparine  Candles. 

At  the  meeting  of  the  French  Academy  of  Sciences  of  18th  Jane, 
1860,  M.  Dumas  presented  a  note  from  M.  Gambacer&s,  who  has 
studied  thoroughly  and  for  a  long  time  the  interesting  question  of  the 
saponification  of  the  fat-acids,  their  solidification^  and  transformation 
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into  stearine  candles.  He  haa  discovered  that  by  substituting  dilate 
nitric  acid  for  the  concentrated  acid  usually  employed,  and  assisting 
the  action  by  a  long  contact  under  the  influence  of  heat,  the  quantity 
of  the  fatty  matter  which  solidifies  is  Considerably  increased,  and  a 
very  great  economy  introduced  into  the  manufacture. 


On  the  Thermodynamic  Theory  of  Steam  Ungines  with  dry  Saturated 
Steam^  and  its  application  to  practice.  By  W.  J.  Macquorn  Ban-* 
KINB,  C.  E.,  F.  R.  S.,  &c.* 

Phil.  TraiM.  1859,  p.  177 ;  and  Phil.  Mag.  S.  4.  toI.  zTtti.  p.  71. 

This  supplement  gives  the  dimensions,  tonnage,  indicated  horse-pow- 
er, speed,  and  consumption  of  fuel,  of  the  steam-ships  whose  engines 
were  the  subjects  of  the  experiments  referred  to  in  the  original  paper. 
Results  are  arrived  at  respecting  the  available  heat  of  combustion  of 
the  coal  employed,  and  the  efficiency  of  the  furnaces  and  boilers,  of 
which  the  following  is  a  summary  : — 


AvaiUble  heaf  of 

Total  heiit  of  oonabas- 

combustioD  of  1  lb. 

AvaOahU 

tion  of  1  lb.  otetml 

of  coal  In  ft-lba. 

Aeal,  total 

No.  of 
BzpariDMKt. 

Kind  of  Boiler. 

in  ft-lbfl.,  Mtimttted 
from  chemical  compo- 

computed from 
afllcieney  of  ateam 

beat  =c  efl- 
.ciency  of 

sition. 

and  weiifbt  of 
coal  bnrned  per 
LH.P. 

Ibrmuse 
and  boiler. 

I. 

C   Improved  Marine  ^ 
<    Botlera  of  ordi**     > 

10,000,000 

6,420,000 

U-642 

IIL 

C    nary  proportiuna.   } 

'Boiler  chiefly  com-' 
posed    ef    small 

10,000,000 

6,300,000 

0-68 

n. 

J    vertical      waters    | 
\    tubes,  with  very  - 
great        heating 

11,660,000 

10,110,000 

0*88 

surface. 

« 

Available  heat  of  combustion  of  1  9).  of  coal 

1,980,000  ft.-fts. 


Efficiency  of  steam  X  lb.  coal  per  I.  H.  p.  per  hour' 

•  From  the  Loud.,  Xdin.,  and  Dab.  Pbiloaophioal  Mag.,  Jane,  IMO. 


For  the  Joamal  of  the  Franklin  Institate. 

Particulars  of  the  Clipper  Bark  James  Welsh. 

Hull  built  bv  E.  F.  Williams,  Greenpoint,  L.  L  Owner,  F.  Alex- 
andre, New  xork  City.  Commander,  Gapt.  W.  Magill.  Intended 
service,  New  York  to  Balize  (Honduras). 

Hi7Lii.~Length  of  keel,  110  feet.  Do.  of  main  deck,  130  feet.  Bo.  over  all,  129  feet» 
Breadth  of  beam  at  midship  saction,  88  feet.  Depth  of  hold,  16^  feet  6  inchet.  Framea 
of  white  oak  and  yellow  pine,  and  very  eecarely  faateaed.  TonnagOt  360  tont»  but  poo* 
Mftca  a  frame  eqaal  to  a  ▼emel  of  600  tons. 

Jtemaribf*— In  the  ereetioa  of  this  vessel,  there  haye  been  many  ini,. 
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portant  improvements  upon  the  old  method  of  ship-building,  particnlarlj 
in  its  internal  arrangenjents.  Her  forecastle  is  admirably  adapted  for 
the  comfort  of  seamen,  being  far  superior  to  the  old  and  miserably  venti- 
lated ones,  which  have  invariably  been  so  detrimental  to  the  health  of 
sailors.  It  is  erected  on  the  main  deck,  having  two  gangways  on  each 
side  of  the  chain  lockers,  and  a  commodious  room  on  either  side  of  the 
gan«];wajs,  each  possessing  four  large. berths. 

These  gangways  are  sufficiently  large  to  admit  of  five  persons  in 
each  to  be  seated  at  meals,  and  can,  when  necessary,  be  used  to  change 
clothing  and  as  a  protection  from  storms,  whilst  the  sleeping  apart- 
ments will  at  all  times  keep  perfectly  dry. 

Each  of  the  rooms  contains  a  ventilator,  which,  when  used  in  con- 
cert with  the  hatch  in  the  topgallant-forecastle  and  the  gangways,  will 
insure  the  presence  of  a  continual  current  of  fresh  air. 

The  after-house  of  this  vessel  (constituting  cabin  and  dining-room) 
is  28  feet  in  lengtli,  and  contains  four  state-rooms  on  each  side  for  the 
accommodation  of  passengers.  The  forward  portion  of  the  house  is 
separated  from  the  after  part,  for  the  purpose  of  stowing  hides,  dry 
goods,  and  miscellaneous  merchandize,  by  which  arrangement  they  re 
ceive  a  thorough  ventilation  during  the  passage,  thereby  preventing 
that  unhealthy  miasma  arising,  as  is  usually  the  oase  when  such  ar- 
ticles are  stowed  in  the  hold. 

In  addition  to  these  features,  there  are  two  tanks  in  her  cockpit  of 
sufficient  capacity  to  hold  500  gallons  of  water  each.  The  main  rail 
and  bulwarks  included,  are  seven  and  a  half  feet  in  height  and  of 
great  strength,  in  order  to  protect  her  deck  load,  which,  upon  all  her 
return  voyages,  will  consist  of  mahogany. 

The  above  improvements  are  the  design  of  her  owner,  and  are  worthy 
the  attention  of  ship  builders,  ship,  owners,  and  all  others  who  are  in- 
terested in  alleviating  the  many  trials  and  discomforts  of  a  much  abused 
and  sadly  neglected  class — our  sailors.  £.  B. 


Safety  of  Vessels  at  Sea. 

A  Dr.  Brevard,  of  Grenoble,  describes  in  the  Cosmos  a  means  of 
preserving  a  ship  from  sinking  at  sea,  which,  although  not  new  as  a 
proposition,  has  never  to  our  knowledge  been  adopted,  and  merits  a 
fair  experiment  at  all  events.     The  plan  appears  to  consist  in  render- 
ing the  various  compartments  of  the  vessel  air-tight,  and  arranging 
proper  openings  along  the  keel  which  may  be  closed  by  plugs  or  stop- 
cocks.    If  the  vessel  springs  a  leak,  the  compartment  into  which  the 
leak  opens  is  closed  air-tight,  and  air  forced  in  by  a  force-pump  until 
the  water  is  driven  out  at  the  leak,  which  is  then  to  be  stopped,  and 
one  or  more  of  the  escapes  along  the  keel  being  opened,  the  air  is  con- 
tinually  forced  in  until  all  the  water  is  expelled.     Should  fire  take 
place  below,  the  vessel  may  be  scuttled  by  opening  the  lower  escapes 
until  the  fire  is  extinguished,  and  be  then  raised  again  by  means  of  the 
pumps*    Ih«  same  pumps  may  be  used  to  ventilate  the  holds  and  ca- 
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bins  of  the  vessel.  In  a  steamer  the  force-pumps  may  be  worked  either 
by  connexion  with  the  main  engine  or  bv  the  feed  engine ;  and  when 
it  is  considered  that  a  pressure  of  one  additional  atmosphere  will  cor« 
respond  to  a  column  of  about  thirty  feet  of  water,  and  that  our  India* 
rubber  goods  furnish  a  cheap  and  simple  way  of  rendering  any  opening 
practically  air-tight,  the  plan  seems  feasible  enough ;  at  all  events, 
considering  the  important  use  for  which  it  is  purposed,  deserving  of 
serious  study. 


On  the  Hxplosion  of  Eypophosphite  of  Soda,*  By  M.  Trommsborff. 

Under  the  heading  of  ^^  Caution/'  f  Dr.  L.  C.  Marquart  describes 
ft  violent  explosion  of  the  above  salt,  while  its  solution  was  being  evapo- 
rated in  a  porcelain  capsule,  placed  in  a  heated  sand  bath,  for  which 
reason  too  high  a  heat  was  assigned  as  the  cause  of  the  explosion.  It 
was  therefore  thought  necessary  to  avoid  evaporating  such  a  solution, 
either  over  the  fire  or  in  a  sand  bath,  but  to  employ  altogether  a  water 
bath  for  its  evaporation.  This  operation  has  been  carried  on  very  fre- 
quently in  my  laboratory  without  the  occurrence  of  the  least  accident, 
but  last  spring  I  experienced  by  a  painful  accident  that  even  the  low 
temperature  of  boiling  water  is  no  safeguard  against  explosions  of  this 
salt. 

The  neutral  solution  of  hypophosphite  of  soda  was  evaporated  in 
small  portions  in  a  porcelain  dish,  heated  by  a  simple  water  bath,  the 
concentrated  liquid  being  constantly  stirred  with  a  glass  rod  or  a  por- 
celain spatula.  The  last  portion  had  become  nearly  dry,  when  a  violent 
explosion  took  place,  breaking  all  the  windows  of  the  laboratory  and 
seriously  lacerating  the  face  of  the  attending  workman.  Being  near 
at  hand,  and  supposing  the  explosion  to  have  been  caused  by  tne  ne- 
glect of  the  water  bath,  I  hurried  to  the  spot,  but  found  the  bath  filled 
with  boiling  water,  and  was  unable  to  discover  the  least  suspicious  cir- 
cumstance from  which  the  cause  of  the  accident  might  have  been  ex- 
plained. 

The  preparation  which  the  author  is  using  now  is  of  French  manu- 
facture, and  has  a  strong  alkaline  reaction.  Should  it,  in  this  state, 
be  less  subject  to  explosions,  it  would  be  highly  interesting  to  hear  of 
the  experience  of  the  French  and  other  chemists  with  regard  to  this 
new  medicinal  salt,  which  they  are  preparing  in  enormous  quantities. 

•ln>iBtlMLimd.OiiemialNeir%No.29.  iAnki»d.Fkmnn^\xxxr,28i, 


Improvement  in  the  Manufacture  of  Starch.* 

A  patent  has  recently  been  obtained  by  John  Hamilton,  of  Belfast, 
for  submitting  starch — ^after  it  is  deposited  in  the  manufacturing  pro- 
cess— ^to  the  action  of  a  hydraulic  press,  in  suitable  boxes,  so  as  to 
press  all  the  water  out  of  it,  instead  of  evaporating  all  the  moisture  in 
artificially  heated  rooms,  according  to  the  usual  practice.  A  great 
saving  in  fu^l  is  thus  efiected  by  well  known  and  very  simple  means. 

*Wwm  tlN  Land.  Chemictl  N«wi^  No.  VK 
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Bitumenized  ^^  Paper  ^^  Pipes.* 

The  ingenious  idea  of  hardening  paper  by  means  of  an  admixture 
of  bitumen  under  the  influence  of  hydraulic  pressure,  so  as  to  convert 
it  into  a  substitute  for  iron,  is  due,  it  appears,  to  M.  Jaloureau,  of  Paris. 
The  world  has  already  become  familiar  with  the  utility  and  Take  of 
papier  mache  as  a  substitute  for  stone  or  marble  in  moulding,  archi- 
tectural castings,  busts,  and  statues :  it  has  also  heard  recently  that 
the  Chinese  constructed.their  cannon  of  prepared  paper  lined  with  cop- 
per, and  that  they  even  make  paper  pipes, — that  an  eccentric  charac- 
ter at  Norwood  has  built  himself  a  house  of  paper, — and  that  our  Ameri- 
can friends  have  invented  a  veritable  paper  brick ; — ^but  nothing,  it  is 
believed,  has  lately  come  before  the  British  public,  in  the  way  of  paper, 
80  curious,  and  yet  practicable,  as  these  bituminous  paper  pipes.  Test- 
ing experiments,  conducted  under  the  great  clock-tower  at  the  Uoases 
of  Parliament,  are  reported  to  have  "  proved  that  the  material,  while 
it  possessed  all  the  tenacity  of  iron,  with  one-half  its  specific  gravity, 
had  double  the  strength  of  stoneware  tubes,  without,  moreover,  being 
liable  to  breakage,  as  in  the  case  of  other  material,  and  which  frequently 
causes  a  loss  to  the  contractor  of  some  20  or  25  per  cent,  on  the  sup- 
ply." In  order  to  test  their  strength,  two  of  these  bituminous  paper 
pipes  of  5-inch  bore  and  half  an  inch  thick  were  subjected  to  hydrau- 
lic power,  and  they  are  said  to  have  sustained,  without  breaking  or 
bursting,  a  pressure  of  220  lbs.  to  the  square  inch,  or  equivalent  to 
506  feet  head  of  water.  The  cost  of  the  pipes  is  understood  to  be 
about  one-half  the  cost  of  iron.  Specimens  of  pipes  employed  in  the 
transmission  of  gas  at  the  Palace  des  Invalides  during  the  last  eighteen 
months  were  exhibited  by  Messrs.  Joske  &  Young,  the  proprietors. 

•  Prom  the  Lond.  Buildar,  Na  888. 


Action  of  prolonged  Heat  and  Water  on  different  Suistanees.* 

Mr.  H.  G.  Sorby,  an  Englishman  we  beliere,  sends  to  the  Academy 
of  Sciences  an  account  of  some  experiments  he  has  made  on  the  above 
subject.  He  put  different  substances  and  various  solutions  in  glass 
tubes,  sealed  then  hermetically,  and  then  placed  them  in  the  boiler  of 
a  high  pressure  engine,  and  kept  them  there  exposed  to  a  tempera- 
ture ranging  from  145^  to  150°  G.  for  some  months.  Others  he  placed 
in  an  ordinary  kitchen  boiler,  in  which  the  temperature  varied  from 
75°  to  100°  G.  The  first  facts  noticed  are  the  decomposition  of  the 
glass  tubes  employed.  Crown  glass  resisted  the  action  best — better 
even  than  Bohemian^— but  it  was  sometimes  acted  on  at  but  slightly 
elevated  temperatures.  English  flint  glass  was  easily  decomposed  by 
the  prolonged  action  of  water  below  100°.  A  fragment  of  flint  or 
Bohemian  glass  enclosed  in  a  tube  of  crown  glass  with  a  little  water, 
was  more  quickly  decomposed  than  with  much  water.  A  moderately 
strong  solution  of  nitric  acid  had  little  or  no  action  on  flint  glass  at 
145°  or  150°,  while  pure  water  soon  changed  it  into  a  white  crystal* 
line  mass.    Wood  exposed  to  a  temperature  of  145°  without  water, 

»yroin  the  Land.  Chmtail  Ifwr^  Wo. 80. 
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miderTrent  but  little  change,  while  some  with  water,  became  qaite 
black.  A  brilliant  black  substance  separated  from  the  wood,  but  the 
water  remained  quite  clear,  although  it  had  an  acid  reaction,  due  no 
doubt  to  acetic  acid,  and  when  the  tube  was  opened  a  good  deal  of 
gas  escaped.  Some  of  the  results  obtained  illustrate  the  pseudomor- 
phosis  of  minerals,  and  of  these  experiments  we  hope  the  author  will 
soon  publish  a  fuller  account. 

AMERICAN  PATENTS. 


AMXRIGAN  PATIENTS  ISSUED  FROM  JUNE  1,  TO  JUNE  90,  I860. 


Air  Engines, 


O.  M.  SUlIman, 


8(onington» 


*« 


<• 


Amalgamator, 

Apples, — Cutting  and  Coring 

Auger, — ^Tenoning 

Bagasse  Furnaces, 

Bark, — Separating  Qualities  of 

Barometers,  • 

Barrels, — Becuring  Heads  in 

Bed  Bottom^ — Spring       • 

Bedstead, 


Bee-hives,  , 

Bells,.— Ringing 

Belts,— Strain  on  PuUey 

Blind  Slat  Machine, 

Blowers, 

Boats, — Hook  for  Suspending 

Bolt  for  Doors, .     • 

BolU  for  Store  Shutters,  • 

Bolting  Chest, 

Boom  Jaws,— Elastic  Lining 

Bonnet  Box, 

Boot-jack,  • ' 

Boot  A  Shoe  Cleaning  A^iar. 

-^— —  Wiper,        • 

Boots, — Congress 

Boots  6t  Shoes, — Hedl  Guard 

Brakes, — Railroad 


-Self-acting  Wagon 


Bran  Dusters, 

Bridges,— Iron 

Bridle  Bit, 

Bung  Cutter,         . 

Burglars  Alarm,  • 

Butter  Worker,     • 

Buttons,  • 

Cap  Pronts,-*Mode  of  Binding 
Carpenters  Square,  • 

Carpet  Stretcher,  • 
Carpets,— Laying  and  8tretch*g 
Casting  Metols,— Fac*g  Moulds 
Chains, 

Chisel  for  Opening. Boxes, 
Chronometer  Escai«ment, 
Chum,  • 


G.  E.  Mills, 

O.  C.  Wright,     . 

Wm.  A.  Clark, 

C.  A.  Desobry,    • 
Joseph  Brskely,  • 

Luip  Woodruff,  • 
G.  W.  Banker, 
W  A  Morse  dc  D  8  Beans, 
.  Reuben  Jenkins,         • 
Thomas  Wall,    . 
K.  P.  Kidder, 
Balthasar  Kitt,    • 
Duff  and  Keating,      • 
Stephen  Jackson, 
Ruftis  Lapham,  • 

C.  L.  Williams,  • 
N.  W.  Bonney, 
Wm.  C.  Fisher, 
Cogswell  dc  McKieman, 
O.  P.  Rowland, 

C.  A.  Taylor,      • 
George  Wheeler,        • 
James  Chesley,  • 

J.  K.  Staman,  • 

H.  8«  Holmes,     • 
W.  A.  Harris,  • 

Nehemiah  Hodge, 
J.  H.  Steiner, 
Wm.  May,  . 

J.  W.  Houghtelin,      • 
J.  P.  Fisher, 
Henry  Crane,  • 

John  Tiebout,     • 
J.  C.  Huntley,  • 

Wm.  H.  Wiley, 
Stephen  Krom,  • 

'Leon  Londisky,  • 
James  Hathen,  • 

H.  M.  Hartshorn, 
F.  Cist  and  others, 
•J.  B.  Hyde,         • 
P.  D.  Cummings,       • 

D.  M.  Dumzaek,         • 
Thomas  Morrison, 

N.  £).  Ross, 
O.  W.  Stanford, 
Harry  Abbott,  • 


City  of 
Le  Roy 
Bethany, 

Plaquemine, 

City  of  . 

Ann  Harbor, 

Medford, 

Boston, 

Covington, 

Jpnes'  Station, 

Burlington, 

Cincinnati, 

City  of 

Ossippee, 

City  of 

Q.aincy, 

Victoria, 

Charlestown, 

Buffalo, 

Jamesport, 

Chicago. 

C^ty  of 

Concord^ 

Mifflin, 

Lynn,  . 

Providence, 

N.  Adams, 

Philadelphia, 

Winchester, 

Du  Quoin, 

Rochester, 

City  of 

Brooklyn, 

Philadelphia, 

Lockport^ 

City  of 

City  of 

Philadelphia, 

Maldeo, 

Si.  Loafs, 

Newark, 

Portland, 

Salem, 

Kingston, 

Brainlrem, 

Cincinnati, 

N.  Huron, 


Conn.  26 

"  26 

N.  Y.  26 

Ohio,  26 

Conn.  12 


La. 

N.  y. 

Mich. 
Mass. 


u 


M 


19 

6 

5 

12 

19 

6 

5 

26 

6 

19 

19 

19 

5 


Ky. 

Ohio, 

Vt. 

Ohio, 

N.  Y. 

N.H. 

N.Y. 

FJa. 

Texas,   26 

Mass.     26 

N.  Y.  12 
6 
26 
26 
19 
5 
19 
6 
12 


111. 

N.Y. 

N.H. 

Ohio, 

Mass. 

R.L 

Mass. 

Penna.  19 

Ohio,       5 

111.         26 

fi.Y.     26 

«  6 

N.Y.  5 
Penna.  12 
N.  Y.     12 

«  6 

N.Y.  26 

Penna.  26 

Mass.  26 

Mo.  12 

N.J.  5 

Me.  6 

Mass.  26 

N.Y.  12 

Penna.  5 


Ohio, 
H.Y. 


12 
19 
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ChnrOy  • 

CUw  Bar, 

Clothes  Wringer, 

Clocks, — Calendir 

Cocks,~PuU 

Coflbe  Pots, 

Core  Boxes, 

Cornices  of  8heet  MeUl, 

Corn  Huskers, 

—  and  Cob  Crashers, 

— —  Planters, 


Shellers, 


Cotton  Bales,— Iron  Tie  for 
Scrapers, 


8.  Aa  Kerr,  • 

C.Wnght&W.Phelpi* 
G.  H.  Beard, 
Higgins  db  Willardy 
Eben  Pritchard, 
George  Leach,     • 
Thomas  Yates, 
J.  8.  Harper,       • 
Form.  John  Lee, 

D.  M.  Mefibrd,    • 
Amos  Glover, 
Daniel  Moyer,     • 
Ptollman  StOTer, 
Davis  Dutcber,    • 
T.  8.  Mills, 
Levi  Morris,        , 

D.  C.  Myers, 
J.  L.  Smith,        • 
Taylor  &  Spragne, 

E.  A.  8mead,      • 
J.  P.  Smith, 
C.  C.  Bier, 
J*  M*  Cobb, 


Coupling  and  Unconpling  Cars,  Wm.  A.  Herrick, 
Couplings, — Car    •  -  ^  ^ 


fur  Railroad  Cars, 


Coupling  for  Shafting, 
Cultivator  Teeth,  . 


Cultivators, 


>,— Cotton 


J.  8.  Sammons, 
L.  and  W.  H.  Waddel, 
Wm.  W.  Culpepper, 
George  Lavally,  Jr., 
Samuel  Hall,       • 
H.  L.  Haynes, 
C.  H.  Sayre,       • 
Turner  6l  Smith, 
Vines  Harwell,   • 
W.  F.  Jofanaon, 
R.  M.  Brooks,     • 
— — —  •■  J.  F.  Cameron, 

—*————  •  James  Charlton, 

-^  •  O.  F.  Fitch, 

-^— «.—  •  T.  and  R.  Ktnghom, 

:  J.  M.  Williams, 

Cup,— Telescopic  Drinking  P.  H.  Niles, 

Cut-off  for  S'm.  EngSn— Variable  David  Fellenbaaro, 
Currying  Knife,     .  Wm.  P.  Moses,  • 

CurUin  Slide,— Window        '     Gregor  Trinks, 
Cutlery,— Soldering  Handles  of  E.  A.  Godfrey,    • 


M 


Dating  Machine, 
Ditching  Machines, 
Dove-tailing  Machineay 
Drills,— Rock 
Drill  Rest, 
Dry  Dock, — Marine 
Dulcimers, 
Dy^nanometers,      • 

Eave  Tronghs^— Making 
Egg  Beater,  • 

Electricity, — Utiliiing  Atmoa. 
Envelope,  • 

Faneeta, 

Feaderp  for  Docka,  Wharrea,  dee. 


G.  J.  Hill, 
P.  W.  Adaire, 
H.  W.  Jellifi;      . 
E.  L.  Foote, 
Cornelina  Teachont, 
H.J.Crandall, 
John  Low, 
Warren  &  Damon,  Jr. 

Lndlow  Pierson, 
McLean  dt  Morlej, 
H.  C.  Vion, 
Benjamin  Morriaon, 

D.  H.  Thorp, 
L  C.  Tate, 
Jacob  Moomcj,  • 


Arbor  Hill,  Ta. 
Sycamore,  III. 

Cincinnati,         Ohiei, 
Somerville,  Maas. 

Waterbury,         Conn. 
City  of  N.  Y, 

Dubuque,  lows, 

Baltimore,  Md. 

Bolivar,  Ohio, 

Jeflferaonville,     Ind. 
Powhatan  Pt.,    Ohio, 
N.  Hamburgh,   Penna* 
W.  Alexandria,  Ohio, 
Blue  Qraaa,        Iowa, 
Iberia,  Ohio, 

Woodbury,         III. 
Richmondale,     Ohio, 
Neoga,  III. 

Prairie  City,        •* 
Tioga,  Penna. 

Hummelstown,  ** 
New  Orleans,  La. 
Jackson,  Tenn« 

Leeds,  Me. 

City  of  N.  Y. 

Suunton,  Va. 

Augusta,  Ga« 

Ciiam plain,        N.  Y. 
City  of 
Keene, 
Utica, 
Snnapee, 
Walker  Co., 
Wetumpka, 
Greenville, 
Livingston  Co., 
Alleghany, 
Morristown, 
Morgan, 
Greenville, 
Boston, 
Lancaster, 
Exeter, 
Jersey  City, 
Hartford, 

M 

Buffalo, 
Haya*  Creek, 
Appleton, 
8pring6eld, 
Waterford, 
New  Bedford, 
Clinton, 
Boston, 

Jefferaon^ille, 
City  of 
Paris, 
PhUadelphia, 


19 

19 

19 

19 

6 

5 

19 

5 

19 


5 

6 

5 

96 

96 

96 

19 

96 

96 

6 

19 

96 

96 

19 

6 

5 

19 


19 
96 

6 
•6 
96 


N.  H. 

N.Y. 

N.  H. 

Ga. 

Ala. 

Ga. 

Mo. 

Penna.  96 

Ind. 

Ohio^ 

Ga. 

Mase. 

Penna. 

N.H. 

N.J. 

Conn. 

M 

N.Y. 

Miss. 
Ohio, 
III. 
N.Y. 

Ml 


•4 


Ind.  9 
N.Y.  1 
Franee^  1 
Penna.  1 


Cheli 

New  London, 

Clinton, 


Maaii  1 
Conn*  1 
Iowa,     1 


Amertean  Patmts  which  isgtud  in  June^  I860. 


Fibrous  M^terials^^^uriMing 

Filet, — Mtnufacture  of    • 

Filters, 

Fire  Aroia, — Self-loading 


Brick, 

Engines^— Nossle  for 

Escape,  • 


—  Wood, — Bnodling 
Floor, — Machines  for  Packing 
Fog  Alarms, 

Fniit, — Apparatus  for  Drying 
Fruits, — Machine  for  Stoning 
Furnaces,  • 

Furniture, — Folding         • 
— — ,^Polish  for 

Gauge  for  Filling  BarreU» 
Game-box,  • 

Garter,  • 

Gaa  Burners,         • 


Wm.  Fuzzardi 
M.D.Whipple,  . 
T.  C.  Simonton, 
N.  W.  Brewer,   • 
James  Lord, 
Eben  Seavey,      • 
J.  C.  Howels, 
W.  B.  Avery,      • 
C.  W.  Crosley, 
J.  J.  Holwell,      . 
Wm.  McCord, 
Patten  and  Terry, 
C.  J.  Hobe, 
B*  A.  Clapp,        • 
C.  L.  Daboll, 
Isaac  Randall,  2d, 
Robert  McCormick, 
C.  F.  Baiter, 
Albert  Tracy, 
Andr6  Sabatier,  • 

W.  H.  Noyes, 
8.  F.  Brooks, 
J.  P.  Fuller, 
Wendell  Wright, 
Woodworth  6l  Wethered, 
James  McGlensey, 
O.  L.  Lawson, 
Levi  Short,         • 


-  Holders,  • 

-,~Manuf.  of  Illuminating 

>  Metres, — Liquids  for  Fluid.  James  Taylor, 

•  Regulators,   .  B.  H.  Whiuker, 

>,^Broiling  or  Roasting  by  .  W.  F.  Shaw, 


Tubea,— Flexible 
Gases, — Naphthaiizing 
Gearing, 
Grain  Binders,       • 


Separators, 


Grindstones, — Dressing 
Gun,— Toy 

Hume  Tug  and  Buckle, 
Harrows,  • 


John  Butler, 
E.  H.  Ashcrofl, 
P.  D.  Cummings, 
Herman  Kaller, 
W.  W.  Burson.  . 
McOahcy  and  Foote, 
J.  F.  Schuyler,    • 
W.'H.  Stevens, 


Harvesters, 


J.  S.  Topham,     • 
D.  C.  Colby, 
S.  A.  and  C.  C.  Morg 
.  Robert  Bryson, 
•  S.  and  J.  H.  Barley, 

•  Joseph  Woodruff, 

'  Benakh  Titcomb, 
, — Automatic  Rakes     John  OIlis, 
,— Raking  Attachment  Daniel  Guptait,  • 
Apparatus   A.  B.  Smith, 


Hat  Conformatures, 
■         Cushion,       • 
Hats,— Cigar  Rack  for 
Hay  Elevators,      • 
— , — Loading 


—,— Unloading 
Heating  Air  Ly  Steam, 
Apparatus, 


Hinges, 

Hinge,  • 

Hook,— Self-monsing 
Horse-powers,— Gearing  for 

Vol.  XL«— Third  8iBiiii.-»No*  J.— diPTXMBiB,  1860. 


John  Dickson,  Jr., 
A.  D.  Purinton, 
F.  L  Miller, 
Wm.  E.  Durkee, 
Wm.  Dixon,       • 
T.  J.  Jolly, 
H.  H.  Angell,     . 
Jadies  Hollingsworth, 
Lyman  Bridges, 
A.  W.  Sweeny, 
H.  M.  Zimmerman, 
J.  R.  Heosbaw, 
Cyrus  Avery,      • 
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Charlestown, 

Charlestown, 

I^aterson, 

Williamsport, 

Minersville, 

Boston, 

Madison, 

Cambridge, 

City  of 


u 


Sing  Sing, 
Albany, 
City  of  * 
Hamilton, 
New  London, 
Claremont, 
Greenville, 
Boston, . 
U.  S.  A, 
dityof 

Boston, 
Weston, 
City  of 


u 


«n. 


San  Francisco, 

Philadelphia, 

City  of 

Buffalo,. 

Dartmouth, 

Cincinnati, 

Boston, 

Brooklyn, 

Boston, 

Portlsnd, 

Perry, 

Totes  City, 

McGaheysville, 

PhilsdelphU, 

Syracuse, 

Washington^ 

Newport, 

Auburn, 

Schenectady, 

Longwood, 

Rahway, 

Baltimore  co., 

BIbomington, 

Elgin, 

Clinton, 

Brooklyn, 

Dover, 

Brooklyn, 

Fort  Edward, 

C  hicago. 

Clean, 

Clermont, 

Chicifgo, 


Mass. 
Maso. 

N.J. 
Penna. 

Mass. 

Wis. 
Mass. 
N.  Y. 

M 
M 


III. 

Conn. 
N.H. 
Va. 

Mass. 

N.  Y. 

Mass. 

i« 

N.  Y. 

M 

Cal. 
Penna* 

N.Y. 

«< 

Mass* 
Ohio, 
Mass. 
N.Y. 

Mass. 

Maine, 

111. 

Va. 

Penna. 

N.Y. 

D.  C. 
N.H. 
N.Y. 


Mo. 
N.J. 
Md. 
111. 


« 


Penna. 
N.Y. 
N.H. 
N.Y. 


M 


III. 

Ind. 

Iowa, 

IIU 


•I 


Waahington,      D.  C. 


Middletown, 
Tunkhi^nock, 


]9 
26 
26 
12 
12 
12 
26 

5 
19 
26 
26 
26 
19 

6 
26 
19. 
26 
19 
12 
19 

6 

19 

26 

IS 

12 

19 

26 

13 

6 

18 

19 

12 

6 

6 

6 

26 

12 

6 

12 

IS 


26 

A 

19 

6 

5 

26 

26 

19 

6 

26 

19 

12 

26 

26 

26 

5 

19 

26 

2d 

Conn.    18 
Penna.    6 

18 
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American  Patents. 


Horse-sboes, 

Hose  Pipe,  • 

Hot-air  Engine,     • 
HydranU,  • 

India  Rubber, — Treatment  of 
Inoculating, — Apparatuses  for 

Jars, — Moulds  for 

Key  Seats, — Mach.  for  Cutting 

Lamps, 


.,— Coal  Oil 
•, — Vapor     • 


Lath  Machines,  . 

Leather, — Buffing  and  Reducing 

',-^Finishing  • 

,— Skiving 
Leather-splitting  Machs.,— Feed 
Lifting  Handles,    • 
Light  Joints, — Drop     *    • 
Lock, 

Locks,  • 

Lozenge  Machines, 
Lubricating  Journals,       • 

Medical  Compound, 
Measuring  Liquids, — Appa*s  for 

Mills, 


, — Grinding    • 

Millstones, — Dressing       • 
Millstone  Dress,    • 
Millstones, ^Cooling,  4ce«, 
Mirrors, — SiWering 
Mowing  Machines,  . 

Nail-cutting  Machine, 
Neck  Stock, 

Needles, — Machine  for  Making 
Newspaper  File,  # 

Oil  from  Resin, — Distillation  of 
Ores  and  Coal, — Desulphurizing 
— ^—  of  Gold,  &c., — Treating 

Paddle  Wheel,— Feathering 

Paints, — Mixing 

Paper, — Machine  for  Wetting 

Pegging  Machines,  • 

Pen  and  Pencil  Case, 

Pen-holder,  • 

Photographic  Baths, 

— — ^^  Cameras,  • 

Piano-forte  Hammers, — CoTers 

Kicks, 

Pitcher,~B«er      ! 


T.  M.  Coleman,  • 

George  Smith,    • 
Wm.  D.  Grimshaw,    • 
Alfred  Johnson,  . 

A.  K.  Eaton, 
Alfred  Stauch,     • 

George  Scott,  • 

W.  C.  Benent,  • 

E.  J.  Hale, 
Jennison  and  Hale, 
Chas.  Miller,  • 

O.  and  H.  8.  Snow, 
£.  J.  Hale, 

R  S.  Merrill, 
Joseph  Clarke,    • 

C.  W.  Richter, 
George  Walker, 
McLean  &  Gummer, 
Joshua  Turner,  • 
S.  P.  Cobb,  • 
E.T.  Ingalls,       . 

D.  H.  Chamberlain,    • 
Joseph  Ottner,     . 
T.  G.  Arnold, 

E.  W.  Brettell,   . 
Linus  Yale,  Jr.,  . 
Rhoda  Sowie,      • 
Andrews  dc  Canr,        • 

J.  J.  Reeves,        • 
Hiram  James,  • 

John  C.  Rankin, 
Leonard  Coleman,      • 
E.  D.  Clark, 
H.  C.  Velie, 
Samuel  Moore,    • 
Joel  Bowman,  • 

J.  W.  Gaines, 
A  kins  and  Babcoek,  • 
H.  Poissonni^r,  • 
Chester  Bullock, 

Wm.  Wickersham, 
Wm.  Watson,  • 

Frederic  Plant,    • 
J.N.Jacobs,  • 

Samuel  Fraser,   . 
Wm.  H.  Letterman,  • 
John  McCullock, 

R.  Williams  dts:  Wilson, 

8.  G.  Cheever,  • 

Andrew  Overend, 

J.  J.  Greenough,         • 

G.  E.  Frew, 

A.  F.  Warren, 

Wm.  and  Wm.  H.  Lewis, 

£.  M.  Corbett,  • 

Jehiel  Munson,  • 

J.  C.  Reed, 

0.  Z.  Pelton,      . 


Philadelphia, 
Macon, 
Newark, 
Philadelphia, 

City  of 
Philadelphia, 

Cincinnati, 

Philadelphia, 

Foxcroft, 

8t  Louis, 
West  Meriden, 
Fozcroft, 

M 

Lynn, 

Syracuse, 

Madison, 

Philadelphia, 

Indianapolis, 

Cambridgeport, 

8.  Danvers, 

HaverhiU, 

West  Rozbury, 

New  Britain, 

City  of 

Newark, 

Philadelphia, 

Fall  River, 

Palo  Alto, 

Sulphur  Sp'gs, 

Barclay, 

Mt.  Vernon, 

New  Orleans, 

Eariville, 

Poughkeepaie, 

Wetlaburgh, 

Somerset, 

Melrose, 

Dryden, 

City  of 

Jamestown, 

Boston, 
Lowell, ' 
City  of 
Worcester, 

Galena, 
Philadelphia, 
Ban  Francisco^ 

Buffalo, 

Boston, 

Philadelphia, 

City  of 

Brooklyn, 
<• 

City  of 


Penna.  U 
Ga.  IS 
N.  J.  19 
Penna.  IS 

N.Y.  19 
Penna.  12 


Ohio, 

Penna. 

Me. 

a 

Mo. 

Conn. 
Me. 


6 

5 

IS 
IS 
IS 
12 
19 
26 
19 
IS 
12 


Mass. 
N.Y. 
Ga. 
Penna.  26 
Ind.  26 
Mass.  6 
«  5 

•i  5 

"  6 

Conn.  26 
N.Y.  b 
N.J.  26 
Penna.  12 
Mass.  19 
Penna.  19 

Texas,  26 


III. 

N.Y. 
La. 
N.Y. 


6 
12 
12 
26 
26 
12 

6 


M 


Burlington, 
Cincinnati, 
Middletown, 


Va. 

Ohio, 
Texas,  26 
N.  Y.     12 

a  19 

«  6 

Mass.  26 

Ind.  12 

N.  Y.  19 

Mass.  19 

III.  12 

Penna.  26 
OaL       26 

N.Y.  12 
Mass.  5 
Penna.  26 
N.Y.  26 
12 
M         )9 

«        26 

«i        19 

19 
6 


Vt. 
Ohio, 
Conn.    19 


American  PatenU  which  iuued  in  June,  1860. 
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Pitchers,^  Spout  and  Lid  of 
Planing  Warped  Surfacety 
Plane-iron  Sharpenera,     • 
Ploughs,  • 


-, — Moles  for  Drain 


-^^Steam 


Plumbera  Joints, — Making 
Portrr  Bottle  Boies,  • 

Post-bole  Diggers, 
Preserving  Meats,  • 

Printing  Press^     . 


Presses, — Cotton    • 
Propeller, — Marine 
Prussian  Blue,       • 
Pumps, 


-,  iLC*i — Air  Vessela  of 


Quartz-crushers,  • 
Quartz, — Stamping  Metal 
,— -Machines  for  Crushing 

Railroad  Car  Trucks, — Bolsters 
Wheels,       . 


— -^^—  Station  Indicators, 
—  Cars, — Sprinkl'g  attach. 
Railroads, — Iron  Rails  for  Street 
Rakes, — Bending  Teeth  for 
Reaping  and  Mowing, 
Roofing  Houses, — Composition 
Roots, — Houses  for  Preserving 
Rotary  Engines,    • 

Saccharine  Juices,— Evaporating 
Saddle, — Military  • 

Sad-iron  Heater,    . 
Safes, — Composition  for  Lining 
Sails, — Securing  Reef  Points  of 
Sash-fastener, 
Sausage-filler,        • 
Scroll-sawing  Machine,    • 
Saws,— >Grindlng  . 

, — Sharpening 

, — Tabs  for  Cross-cut 

Screws  and  Nuts, — Anti-friction 
— , — Die-plate  for  Cutting 
Seats, — Adjustable  Carriage 

Seed  Planters,  • 


David  Baker,             • 

Harwich, 

Mass. 

19 

John  Green, 

l^rooklyn, 

N.  y. 

19 

Joshua  Turner,           • 

Cambridgeport,  Mass. 

26 

Whitman  Price, 

Wayne  Co., 

N.  C. 

5 

C.  F.  Richter, 

Columbia, 

8.  c; 

6 

R.  S.  Williams, 

Bairdstown,  • 

Ga. 

26 

T.  R.  Markillie. 

Winchester, 

III. 

19 

Pomeroy  &  Hudson, 

Providence, 

R.L 

12 

J.  M.  Cobb, 

Jackson, 

Tenn. 

26 

Hawkins  dt  Puntenney, 

Canton, 

III. 

18 

Shipp  dc  Crenshaw,    • 

La  Grange, 

Tenn. 

26 

J.  P.  Thompson,           * 

Jackson, 

(1 

26 

Albert  Bigelow, 

Hamilton, 

C.W. 

19 

L.  B.  Woolfolk,  . 

Nashville, 

* 

41 

Tenn. 

14 

19 
26 
19 

• 
J.  P.  Hayes,        • 

Philadelphia, 

Penna. 

G.  W.  Righler, 

M 

*c 

5 

John  Lee, 

Bolivar, 

Ohio, 

26 

G.  W.  Oliver, 

City  of 

N.  Y. 

19 

M.  S.  Beach,       • 

Brooklyn, 

<( 

26 

G.  C.  Howard,             • 

Philadelphia, 

Penna. 

26 

Smith  it,  Orvis,  • 

Oakfield, 

Wis. 

26 

A.  B.  Taylor, 

Newark, 

N.J. 

26 

George  Milliran, 

Byhalia, 

Miss. 

(S 

D.  D.  Porter, 

U.  S.  N., 

12 

James  Clark,       • 

Newark, 

N.J. 

12 

N.  S.  Bean,                • 

Manchester, 

N.  H. 

12 

George  Palmer,  • 

Littlestown, 

Penna. 

6 

A.  H.  Ranch,               • 

Bethlehem, 

M 

6 

Edward  Wade,    • 

Norwich, 

Conn. 

12 

Philip  Estes, 

Leavenworth, 

K.T. 

12 

Gates  and  Prazer, 

Chicago, 

III. 

19 

P.  N.  Du  Bois, 

M 

u 

26 

M.  C.  Andrews,  • 

Lawrence, 

Mass. 

5 

J.  H.  Steiner,              • 

Philadelphia, 

Penna. 

19 

E.  M.  &  J.  E.  Woodward 

•4 
f 

•« 

26 

Henry  Mitchell, 

Cincinnati, 

Ohio, 

19 

S.  A.  Beers,        • 

Brooklyn, 

N.  Y. 

19 

Henry  Brandt, 

Columbia, 

Penna. 

5 

Daniel  Sheets  and  otherS] 

,  SuisuA  City, 

Cal. 

19 

J.  A.  Hawley, 

Jackson, 

Mich. 

5 

T.V.  Bush, 

Gallatin, 

Tenn. 

5 

T.  H.  Witherby, 

Worcester, 

Mass. 

5 

J.  Riz  &,  J.  8.  Shaw, 

Springfield, 

Mo. 

26 

Gilbert  d:  Ames, 

Bayou  Gonla, 

La. 

6 

W.  H.  Jenifer,    • 

Baltimore, 

Md. 

26 

W.  J.  Andrews, 

Columbia, 

Tenn. 

5 

Jabez  Jenkins,    . 

Philadelphia, 

Penna. 

19 

J.  W.  Logan, 

<i 

(« 

6 

Lafayette  Bartoo, 

East  Aurora, 

N.Y. 

19 

J.  G.  Perry, 

8.  Kingston, 

R.L 

26 

W.  P.  Wood.      • 

Washington, 

D.  C. 

19 

Wm.  Dougherty,        • 

Philadelphia, 

Penna. 

1.1 

John  Armour,     • 

Helena, 

Ark. 

5 

T.  8.  Disston, 

Philadelphia, 

Penna. 

5 

C.  P.  Spencer,    • 

Rochester, 

N.Y. 

5 

E.  P.  Gleason, 

Providence, 

R.L 

19 

L  L.  Yansant,     • 

Red  Lyon, 

Del. 

19 

J.  A.  Nay  lor, 

Rahwsy, 

N.J. 

26 

H.  C.  Fairchild, 

Brooklyn, 

N.Y. 

6 

Jamea  Green,              • 

Kennett  Sq., 

Penna. 

6 
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American  Patents. 


Seed  Plantersy 


Beede, — Plantin;  Cotton 


Seeding  Machines, 


Sewing 


A.J.  Rogers,       • 
Hc^vey  Sloan,  • 

David  Warren,   • 
Elijah  Young,  • 

Whitman  Price, 
Benjamin  Owen, 
W.  A.  and  J.  F.  Suddith, 
Matthew  Mitchell, 
M.  B.  Rupp,        • 
D.  W.  M.  Lower,       • 
Joseph  Sutter,    • 
Thomas  Wilson, 
Wm.  Workman, 
Scofield  and  Rice,       • 
W.  H.  Smith,      . 
Joseph  Geiermann,     • 
I.  M.  Rose,  • 

J.  S.  Steiner,  • 

G.  S.  Yentzer,     • 
J.  E.  A.  Gibbs, 
Austin  Leyden,   . 
Fr.  Toggenburger, 
, — Guides  for  Wm.  Price,         • 
Wm.  Rankin, 


Shingle  Machines, 


, — Hemmers    W.  P.  Mitchell, 
.,— Marking  in  H."  W.  Fuller, 
>, — Shuttles  '    George  Juengst, 
-Starting      T.  J.  Alexander,         • 
•  McLean  and  Grummer, 

J.  D.  Chism,  • 

E.  T.  Wheeler,   • 
J.  M.  Carlisle,  • 

A.  L  Gove,  • 


Shingles  from  Bolt,— -Sawing 

Ships  Windlass,  • 

Shoe  Tips,— Cutting  Blanks  for  G.  A.  Mitchell, 

, — Swaging     •  " 

Shutter  Operator,  Chas.  Seltman, 

Skirt  Hoops,  •  Stokes  dc  Jones, 

Skirts, — Making  Hoop  Cssar  Newman, 

, — Manufacturing  Skeleton  F.  8.  Otis, 

, — Skeleton  .  S.  8.  Sherwood, 


Stephentown, 

Franklin, 

Gettysbnrgb, 

Fayetteville, 

Monnt  Olive, 

Dayton, 

Charlestown, 

Altona, 

McVeytown^ 

Albia, 

City  of 

Winterset, 

Ripon, 

Adams, 

Birmingham, 

Albany, 

City  of 

SL  Louis, 

Middletown, 

Mill  Point, 

Atlanta, 

Chicago, 

City  of 

Richmond, 

Baltimore, 

Brooklyn, 

City  of 

Westerville, 

Indianapolis, 

Albany, 

Cannelton, 

Greenwood, 

San  Francisco, 

Turner, 


tt 


Sleighs, — Attach.Whiffletrees  to  A.  P.  Hutchinson, 


Spoke  Machines, 
Spring  Balances, 
— — ,— Door 
Springs,— -Car 


-, — Tempering  Steel 


Stave  Machine, 
Steam  Boiler,  • 

'  Boilers,      • 

, — Alarm  Gauge 
-, — Explosion  of 


-, — Feed-water 


Stam  and  Shubert,     . 
Wm.  A.  Crowell, 
Jacob  Post,  • 

Richard  Vose,     . 

•« 
C.  G.  A  H.  M.  Plympton, 
Wm.  Trapp, 
J.  S.  CoWin,        • 
M.  R.  Clapp,  • 

E.  A.  Kimball,    • 
H.  L.  Justice, 
Ephraim  Pierce, 
Wm.  C.  Dram, 


Engines, — Reg.  Exhaust  James  Thierry, 
-,~Slide  Valves    E.  M.  Lewis, 


Pressure  Gauge, 
Radiators, 

Stuffing-box  for  Rolls, 
Trap, 

Valve,  . 


Steering  Apparatus, 
Stills, 


Wm.  H.Allen,   . 
A.  P.  Pitkin, 
Hugh  Campbell, 
C.  C.  Walworth, 
Leopold  Bennett, 
A.  D.  Rotlltns,  • 

S.  Godfrey  and  others. 


Washington, 
City  of 

M 

Brooklyn, 

City  of 

Pembroke, 

Sardinia, 

Salisbury, 

Newark, 

City  of 

M 

Walpole, 

Elmira, 

Pittsburgh, 

Seneca  Falls, 

Boston, 

Nashville, 

Cincinnati, 

Bellevernon, 

Detroit, 

Philadelphia, 

Brooklyn, 

Hartford, 

Newtown, 

Boston,    ' 

Pittsburgh, 

Green  Point, 

Fairfield, 


N.  Y. 

Ind. 

Penna. 

Mo. 

N.  C. 

Ohio, 

Va. 

III. 

Penna. 

Iowa, 

N.  Y, 

Iowa, 

Wis, 

N.Y. 

Conn. 

N.Y. 


M 


Mo. 

Penna. 

Va. 

Ga. 

III. 

N.Y. 

Va, 

Md. 

N.Y. 


M 


Ohio, 

Ind. 

N.Y. 

Ind. 

S.C. 

Cal. 

Me. 


M 


D.  C. 

N.Y. 

M 
M 

tt 

N.H. 

Ohio, 

Conn, 

N.J. 

N.Y. 

M 

Mass. 

N.Y. 

Penna. 

N.Y. 

Mass. 

Tenn. 

Ohio, 

Penna. 

Mich. 

Penna. 

N.Y. 

Conn. 
<t 

Mass. 
Penna* 
N.Y. 
Ohio, 


If 
26 

26 
9 
S6 
26 
6 
19 
26 
26 
26 
26 

5 
19 
19 
19 
19 
19 
26 
26 
26 
19 
19 
26 

5 
26 
12 

5 
12 
19 
19 
12 
26 
26 
26 
12 
26 

6 
26 
26 
19 
26 
12 

6 
12 

6 
12 
12 
12 
19 
12 
12 
26 
26 
IS 
19 
IS 
18 
19 

6 
19 
26 


American  Patents  which  tMSued  in  June^  1860. 


Stop-cocks,  • 

Stoves, 

, — Cooking 

Stump  Extractoni, 


Robert  Nicoll, 

W.  H.  Smith,      . 

8.  8.  Jewelt, 
•  A«  8.  Sterling,     • 

A.  Broughton, 

— '• •  John'Hamlyn,     • 

........i^.-^..—  Nathan  Parish, 

Sugar, — Clarifying  .  H.  6.  C  Paulson, 

. — Machine  for  Cutting       T.  H.  Quick, 

Sulphurous  Acid, — Manufac  of  Marcelin  6l  Eude, 


City  of 

Newport, 

Buffalo, 

Malone, 
Bel  lev  ue, 
Galesburgh, 
City  of 


N,Y. 
K.I. 
N.  Y. 

M 


«C 


«l 


Table  Plate, 
Tin  Boxes, — Making 
Tires, — Heating  Wagon 
■, — Upsetting 


P.  H.  Shirley, 
C.  J.  Haywood,  . 
I.  N.  Whitaker, 
Henry  Barringer, 
John  Sweeney, 
H.  N.  Wadsworth, 
Isaac  Edge, 
G.  C.  6  rower,      • 
Wm.  Wright, 


Tobacco  Press, 

Tooth  Brush, 

Torch  for  Night  Processions, 

Torches,— Gas  • 

Trap, — Animal      . 

Tubes, — Coat,  for  inter,  of  metal  John  Matthews,  Jr., 

Turbine  Wheels, — Hanging         A  Warren  6l  E  Damon,  Jr.,  Boston, 

Tweer,  •  Marvin  Mead,      •  Bedford, 

Type, — Setting,     .  Henry  Harger,  .        Delhi, 

, — Scouring  •  J.  G.  Pavyer,       .  8t.  Louis, 

Typography,  .  Villet-Collignon  dt  George,Paris, 


New  Orleans^ 

Boston, 

Durham, 

Foreston, 

Wataga, 

Chicago, 

Washington, 

Jersey  City, 

New  Orlesos, 

Philadelphia, 

City  of 


Mich* 

M 

N.  Y. 

M 

La. 

Mass. 
Conn. 
111. 

M 
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6 
19 
12 
19 
19 
96 
26 
19 
26 
13 

12 
6 
13 
19 
26 
19 
13 
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Ventilation  of  Casks,        •  Louis  Wilhelm, 

Vehicles, — Shafts  to  two-wheel    H.  M.  Walker, 

G.  E.  Hays, 


Vulcanizing  Rubber, 

"Washboard,  • 

"Washing  Machine, 


Watch  Chains,     . 
—  Chain  Hook, 

Key  and  Guard  Bar, 


Isaac  Cook, 
H.  Ehrman  and  others, 
J.  W.  Crane,  Jr., 
P.  Z.  Allen, 

C.  B.  Carpenter,         • 
E.  N.  Poote, 

D.  F.  Elmer, 
C.  W.  Clewley,  . 
Thomas  Grundy,        • 
John  Champlin, 


Watches, — Constructing  Kims 

Water  Closets, 

-  Elevators,  • 

■  in  Pipes,^Reg.  pressure  James  Stratlon, 

■  Wheel,  .  A.  Morehouse,     . 

Wheels,     .  Caleb  Bond, 

Weighing  and  Bagging  Grain,     J.  M.  Fish, 
Willows,  dec.,— Removing  Bark  L.  A.  Beardsley, 


Window  Blinds, 
■  Curtain, 

Windmills,  • 

Wire  Rope, — Making 
Wood  and  Metal, — Finishing 
Wrench, 

EXTlKBIONa. 

Dredging  Machines,         » 
Stoves, — Cooking 


C.  W.  Smith, 
G.  L.  Kelty, 
Walter  Peck,      • 
Cornelius  Collins, 
George  Stover,    • 
A.  T.  Gove, 


Carmichael  &.  Osgood, 
R.  D.  Granger,  • 


Buffalo, 

Watertown, 

Buffalo, 

Mt.  Pleasant, 

Annville, 

Freeport, 

Knox,  . 

N.  Attleboro', 

City  of 

Haydenville, 

Providence, 

Boston, 

E.  Middlebary, 

Brooklyn, 

Farmer, 

Richmond, 

Buffalo, 

8.  Edmeston, 

Evans, 

City  of 

Rockford, 

Brooklyn, 

New  Britain, 

San  Francisco, 


Brooklyn, 
Albany, 


D.  C. 
N.J. 
La. 

Penna.  19 

N.  Y.  6 

Mass.  6 

Mich.  13 

Iowa,  26 

Mo.  36 

France,  13 

N.  Y.  19 

Conn.  19 

N.  Y.  13 


Iowa, 

Penna. 

111. 

N.  Y. 

Mass. 

N.  Y. 

Mass. 

R.  L 

Mass. 

Vt. 

N.  Y. 

M 

Ind. 

N.Y. 

<( 

u 
u 

lU. 

N.Y. 
Conn. 
CsL 


N.Y. 


ADDITIOKAL  lUPROYKMEHTS. 


Cakes, — Cutting  and  Panning 
Molding  Machines,  • 

Quartz, — Crushing 
Skates  to  Boots, — Attaching 
Steering  ^paratus,  • 

Tile, — Lay  tug  Drain 


J.  H.  Shrote, 
E.  M.  Smith, 
J.  C.  Dickey, 
T.  S.  Whitman, 
Daniel  Jones, 
B.  B.  Briggs, 


Baltimore,  Md. 

Shelby  villa,         Ind. 
Saratoga  Sp'gs,  N.  Y. 
City  of  •* 

Boston,  Mass. 

Sharon,  Ohio, 

18* 


5 

5 
13 
36 
19 
26 
26 
19 
96 
96 

6 
13 
26 

5 
26 
26 

6 
19 
19 
19 
13 


5 
13 


26 
26 
13 
19 
26 
26 
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RI-ISBUK8. 

Corn-Bbellere, 

Nathaniel  Drake, 

Newton, 

N.J. 

19 

Grass,—- Machine!  for  Cutting 

C.H.McCormick, 
ti 

M 

g  Thomas  Mitchell, 

Chicago, 

u 
(« 

Lansingborgh, 

III. 
•• 

u 

N.Y. 

5 

6 
5 

Hair  Brush  Handles, — Finishin 

86 

Harvesters, — clover  dc  grass  see( 

d  W.  N.  Whitely,  Jr^ 
_                «« 

Jacob  Swnrtz, 
Cyrenus  Wheeler,  Ji 
N.  Y.  Rubber  Compi 

Springfield, 

M 
« 

Ohio, 

M 
« 

N.Y. 

19 
19 

*9 

19 

5 

9 

AM  UUttIV, 

Poplar  Ridge 
City  of 

mm 

5 

Hose  Pipe, — Coating  for 

iny. 

u 

5 

India  Rubber, — Vulcanizing 

J.  P.  Trotter, 

«« 

ffi 

19 

Lenses, — Fluid                   , 

Seligman  Kakeles, 

« 

u 

26 

Reaping  &,  Mowing  Machines, 

C.  H.  McCormick, 

M 

John  Wyberd,     . 

Chicago, 
<* 

M 

City  of 

III. 

M 
« 

N.Y. 

5 
6 

Re6eclor,— Nighl-light     . 

12 

Skeleton  Hoop  Skirts, 

Cesar  Newmann, 

u 

u 

26 

Railroad  Cars  and  Carriages, 

P  G.  Gardiner,   . 

« 

« 

12 

Steering  Apparatus, 

Wm.  Godsoe, 

Manchester, 

Mass. 

12 

"Water-closet, 

Wm.  8.  Carr,      • 

City  of 

N.Y. 

12 

Water  Wheel, 

J.  P.  Collins, 

Troy, 

u 

12 

Window  Slop, 

Williams  6l  HeatOD, 

1 

Providence, 

R.L 

12 

DESIGNS. 

Bust  of  Abraham  Lincoln, 

L.  W.  Volk, 

Chicago, 

HI. 

12 

Carpet  Patterns, 

E.  J.  Ney, 

Lowell, 

Mass. 

12 

Pattern  (11  cases). 

H.'G.Thompaon, 

City  of 

N.  V. 

19 

Carpets, 

E.  J.  Ney, 

Lowell, 

Mass. 

12 

Decanter  Stoppers, 

Wm.  Pountney, 

JDity  of 

N.Y. 

19 

Fire  Shovel  q4  cases j, 

Lemuel  Morgan, 

S.  Norwalk, 

Conn. 

19 

Nut-cracker, 

8.  G.  Smith* 

City  of 

N.Y. 

12 

Pump,                               • 

Birdnill  Holly,     . 

Lock  port. 

<• 

19 

Range, — Cooking 

A.  C.  Barstow, 

Providence, 

R.L 

12 

,— Cook's 

Gardiner  Chilson, 

Boston, 

Maae. 

12 

Roofs, — Ornamental  Ridge 

J.  L.  Jonea, 

Slatington, 

Penna. 

12 

Slove,                                 • 

8.  W.  Gibbe,       . 

Albany, 

N.Y. 

12 

,— Cook'e, 

N.  S.  Vedder, 

Troy, 

M 

12 

^-^, — Cooking 

R.  H.  N.  Bates,  • 

Providence, 

R.L 

12 

—-,— Parlor        • 

• 

Louia  Meyer, 

roi 

St.  Louis, 

Mo. 

19 

FRANKLm  INSTE 

Proeeedingn  of  the  Stated  Monthly  Meeting^  August  20,  I860. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 
•  Letters  were  read  from  the  Royal  Society  of  London,  and  from  the 
State  Librarian  of  Pennsylvania,  Harrisbnrgh,  Penna. 

Donations  to  the  Library  were  received  from  the  British  Govern- 
ment, the  Royal  Society  and  the  Statistical  Society,  London ;  the 
Boyal  Cornwall  Polytechnic  Society,  Falmouth,  England ;  the  Nieder- 
Osterreichischen  Gewerbe  Yerelnes,  Vienna,  Austria;  the  Smith- 
sonian Institution,  and  the  Hon.  P.  F.  Thomad,  Gommiasioner  of  Pa- 
tents, Washington,  D.  G.;  the  Maryland  Agricultural  GollegiD,  Prince 
George's  County,  Maryland :  Wm.  J.  Lewis,  Esq.,  San  Flrancisco, 
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California;  Dr.  Chas.  M.  Wetherill,  Lafayette,  Indiana;  Messrs.  Little, 
:  Brown  &  Co.,  Boston,  Mass.;  Messrs.  C.  W.  Eliot  and  F.  H.  Storer, 

Cambridge,  Mass.;  J.  S.  Homans,  Esq.,  and  the  Mercantile  Library 
Association  of  the  City  of  New  York  ;  the  Mercantile  Library  Asso- 
ciation of  Brooklyn,  New  York ;  and  Prof.  John  F.  Fr^zer,  Philada. 
The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statements  of  the  receipts  and  payments  for  the 
^.  months  of  June  and  July  were  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
.  minutes. 

Four  resignations  of  membership  in  the  Institute  were  read  and  ac- 
;  cepted. 

Candidates  for  membership  in  the  Institute  (12)  were  proposed,  and 
)'■  the  candidates  proposed  at  the  last  meeting  (5)  duly  elected. 

Mr.  Howsoa  exhibited  a  specimen  of  a  hand-saw  manufactured  by 
^^  Mr.  H.  Disston,  of  the  "  Keystone  "  Saw  Works  of  this  city. 

y  In  form  and  weight  it  differed  but  little  from  hand-saws  of  ordinary 

construction ;  it  is,  however,  by  its  peculiar  construction,  rendered 
available  as  a  rule,  a  square,  a  level,  and  a  plumb-rule.  On  the  han- 
dle of  the  saw  are  formed  two  shoulders  at  right  angles  to  the  back 
edge  of  the  blade,  thus  converting  the  instrument  into  a  square.  In 
/  the  handle  are  let  two  spirit  tubes,  one  being  placed  at  right  angles 

t.  to,  and  the  other  parallel  with  the  back  edge  of  the  blade,  so  that  the 

\  latter  can  be  applied  as  a  level  or  plumb-rule,  the  blade  itself  being 

•:  graduated  into  feet  and  inches  for  ordinary  measuring  purposes. 

Mr.  Howson  also  exhibited  a  specimen  of  fractured  brass  submitted 
;.  by  Mr.  T.  Shaw,  of  this  city.     The  specimen  consists  of  a  disk,  three 

^>  inches  in  diameter  and  about  one-'fourth  of  an  inch  thick,  with  a  cen- 

'■'^  tral  hub  on  one  side.   The  fracture  (which  appears  to  have  taken  place 

while  the  metal  was  being  turned  in  a  lathe)  consisted  of  the  entire 
i>  separation  of  a  piece  varying  from  one-thirty-second  to  one-sixteenth 

I*  of  an  inch  in  thickness  from  the  main  body  of  the  disk,  the  fracture 

being  nearly  in  a  plane  parallel  with  the  face  of  the  disk. 

The  President  remarked  that  although  the  specimen  was  a  curious 
one,  such  fractures  were  not  unusual ;  that  it  was  no  doubt  owing  to 
flome  hesitation  in  pouring  the  molten  metal  into  the  mould,  an  opinion 
l'  concurred  in  by  members  present. 

Mr.  H.  also  exhibited  a  specimen  of  a  boot,  the  leg  and  foot  of  w^ich 

was  made  of  one  piece  of  leather  folded  together  and  presenting  a 

single  seam.     The  specimen  was  submitted  by  Mr.  Michael  Fritz,  No. 

>  1218  Whitehall  St.,  the  agent  in  this  city  for  the  inventor  and  patentee, 

Mr.  Peter  Keffer,  of  Beading,  Pa. 

The  inventor  says  a  pair  of  boots  can  be  made  after  this  manner  in 
the  time  it  takes  to  crimp  the  leather  in  the  old  way,  and  prevents  the 
\  strain  on  the  uppers  to  which  crimping  subjects  them. 

Mr.  George  Munro  exhibited  a  specimen  of  a  shoe  made  for  a  de- 
formed foot,  and  illustrated  the  advantages  of  his  mode  of  forming 
.lasts  from  casts  made  from  the  foot. 
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TJie  Institutes  of  Medicine.  By  Martyn  Painb,  A.  M,,  M.  D.,  LL.  D., 

Professor  of  the  Institutes  of  Medicine  and  Materia  Medica  in  the 
University  of  the  City  of  New  York,  &c.:  Fifth  Edition — ^New  York, 
Harper  &  Brothers. 

The  Institutes  of  Medicine  treats  of  those  broad  principles  of  science 
concerned  in  the  development,  preservation,  and  perfection  of  the  living 
organism.  It  includes  more  especially  those  particular  branches  of 
medical  science  known  as  physiology,  pathology,  hygiene,  and  thera- 
peutics, and  constitutes,  in  fact,  the  philosophy  of  medicine.  Its  ob- 
ject is  to  thus  determine  the  laws  of  health  and  disease,  and  point  out 
the  means  of  preserving  the  former,  and  resolving  as  well  as  prevent- 
ing the  latter.  In  the  work  before  us,  an  elaborate  effort  has  been 
made  to  unfold  these  great  principles  of  medical  philosophy,  yet,  not- 
withstanding its  author  is  one  of  the  most  erudite  and  accomplished 
medical  writers  of  the  day,  the  doctrines  taught  therein  are  now  gene- 
rally regarded  as  representing  the  knowledge  of  the  past  rather  than 
of  the  present.  Nevertheless,  this  work  contains  so  much  useful  infor- 
mation upon  the  subject  of  which  it  treats  as  to  render  it  very  valuable, 
not  only  to  physicians  but  to  all  others  interested  in  medicine.       Z. 


METEOROLOGY. 


For  the  Jonmal  of  the  Franklin  IniUtnte. 

The  Meteorology  of  Philadelphia.  By  James  A.  Kirkpatrick,  A.M. 

July. — The  temperature  of  the  month  of  July  was  a  little  more 
than  one  degree  below  the  average  for  the  last  ten  years,  and  a  little 
less  than  one  degree  higher  than  that  of  July  of  last  year.  The  warm- 
est day  was  the  20th,  of  which  the  mean  temperature  was  87*7^,  and 
the  thermometer  was  highest  on  the  same  day,  indicating  a  maximum 
temperature  of  95^.,  The  coldest  day  was  the  6th  of  the  month,  of 
which  the  mean  temperature  was  64*2°.  The  thermometer  was  lowest 
on  the  morning  of  the  7th,  giving  the  minimum  for  the  month  57^. 
The  oscillations  of  temperature  and  the  mean  daily  range  of  the  ther- 
mometer were  considerably  greater  than  usual,  though  very  nearly  the 
same  as  for  the  month  of  July  last  year. 

The  pressure  of  the  atmosphere  was  less  than  usual,  the  barometric 
column  standing  five-hundredths  of  an  inch  lower  than  the  average  of 
the  month  fot  ten  years.  The  minimum  (29*495  inches)  occurred  on 
the  afternoon  of  the  5th,  and  the  maximum  (29*979  inches)  on  the  morn- 
ing of  the  28th,  showing  for  the  whole  month  a  range  of  less  than  half 
an  inch.  The  only  approach  to  a  storm  that  happened  during  the  month, 
occurred  early  on  the  morning  of  the  27th,  and  was  very  severe  in  the 
northern  part  of  the  city  and  the  neighboring  counties,  where  the 
lightning,  which  was  very  vivid,  struck  in  several  places.  The  wind 
was  high,  and  the  rain  is  said  to  have  fallen  in  unusual  quantities.  In 
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tlie  centre  of  the  city  less  than  two-tenths  of  an  inch  of  rain  fell  on 
that  morning. 

The  number  of  days  on  which  rain  fell  was  abont  the  same  as  nsnal, 
t)nt  the  quantity  falling  at  each  time  was  very  small,  in  no  case  ex- 
ceeding three-tenths  of  an  inch.  The  quantity  that  fell  during  the 
whole  month  was  less  than  seven-eighths  of  an  inch,  and  less  than  has 
fallen  during  any  July  for  the  last  ten  years.  The  next  lowest  amount 
was  in  July,  1856,  when  an  inch  and  one-eighth  fell. 

There  was  not  one  day  of  the  month  entirely  clear,  and  but  two  days 
on  which  the  sky  was  completely  covered  with  clouds  at  the  hours  of 
observation. 

The  force  of  vapor  and  relative  humidity  for  the  month  still  contin- 
ued considerably  below  the  average,  both  for  the  last  year  and  for  the 
last  ten  years. 

The  atmosphere  on  the  18th  was  very  favorable  for  observing  the 
eclipse  of  the  sun,  which  happened  on  the  morning  of  that  day.  The 
following  meteorological  observations  taken  every  ten  minutes  during 
its  continuance  may  be  useful  for  comparison. 

Meteorological  Observations  during  the  Eciipee,  July  18M,  1860,  at  Philadelphia. 
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On  the  evening  of  the  20th,  the  warmest  day  of  the  month,  about 
half  past  nine  o'clock,  a  very  extraordinary  meteor  appeared  in  the 
sky.  It  arose  in  the  north-western  part  of  the  heavens,  from  a  cloud 
which  was  made  visible  by  the  light  of  the  meteor,  from  25°  to  30^ 
above  the  horizon.  Then  an  object,  apparently  about  the  size  of  the 
full  moon,  and  as  bright,  suddenly  starting  from  the  cloud,  traversed 
in  an  easterly  direction  the  whole  extent  of  the  northern  sky ;  sending 
off  what  appeared  like  sparks  until  it  passed  very  far  to  the  eastward, 
when  it  disappeared  behind  a  cloud,  at  about  the  same  distance  from 
the  horizon  as  that  from  which  it  started.  The  whole  flight  from  west 
to  east  occupied  a  little  less  than  a  minute  of  time.  Soon  after  leaving 
the  edge  of  the  cloud  from  which  it  started,  it  appeared  to  separate 
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into  two  parts  of  similar  appearance,  the  smaller  one  closely  following 
the  larger  and  appearing  as  if  connected  with  it  by  a  band  of  light. 
Observers  di£fer  in  regard  to  the  height  at  which  it  passed  the  meridian, 
though  the  majority  of  those  with  whom  I  have  conversed  agree  that 
it  must  have  been  at  least  10°  below  the  polar  star.    Its  height  at  the 
meridian  appeared  to  be  very  nearly  the  same  as  that  at  which  it  first 
appeared,  giving  the  idea  of  a  body  moving  in  the  direction  of  a  tan- 
gent to  the  curvature  of  the  earth's  surface.     It  has  been  supposed 
from  a  comparison  of  observations  made  at  many  places,  that  the  path 
of  the  meteor  was  vertical  about  110  miles  north  of  Philadelphia,  pass- 
ing over  the  northern  part  of  Pennsylvania,  in  a  nearly  easterly  course, 
over  or  near  the  north  part  of  New  Jersey,  the  south-west  corner  of 
the  State  of  New  York  and  Long  Island  Sound.     If  this  supposition 
is  correct,  it  must  have  been  between  63  and  64  miles  above  the 
earth's  surface  in  the  meridian  of  Philadelphia.     It  pursued  its  course 
across  the  ocean,  being  seen  many  miles  out  at  sea,  and  perhaps  passed 
beyond  the  influence  of  the  earth  and  resumed  its  original  character 
of  a  wanderer  in  the  planetary  spaces.     These  are  the  results  of  oar 
present  information  in  regard  to  this  stranger.    Further  and  more  ac- 
curate observations  may  somewhat  modify  the  conclusions  arrived  at 
in  regard  to  its  precise  position  in  our  system. 

A  Comparison  of  some  of  the  Meteorohgical  Phenomena  of  July^  1860,  unih  thut 
of  July,  1859,  and  of  the  same  month  for  ten  years,  at  Philadelpkia. 


July,  1860. 

July,  1859. 

July,  10  years. 

Thermometer*— Highest, 

95}o 

97<> 

100i<> 

'*               Lowest, 

67 

54 

63 

«               Daily  oscillation. 

19-80 

20-20 

15-90 

'<               Mean  daily  range, 

500 

4-60 

3-80 

«               Means  at  7  A.  M., 

72-50 

72-00 

74-10 

"                     "        a  P.  M., 

83-89 

82  68 

83-93 

"                      ««        9  P.  M., 

74-34 

73-31 

76-78 

'•                     **  for  the  month, 

76-91 

76-00 

78-27 

Barometer. — Highest,           .        • 

29-979  in. 

30-212  in. 

30-212111. 

**           Lowest, 

29-495 

29-554 

S9-443 

"           Mean  daily  range,     . 

•112 

•099 

•094 

<'           Means  at  7  A.  M., 

29-811 

29-870 

89-861 

«                   "       2  P.  M.,    . 

29-774 

29833 

39  831 

«                   «       9  P.  M., 

29-787 
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29-846 

«<                   «  for  the  month. 

29-791 
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29-846 

Force  of  Vapon^Means  at  7  A.  M., 
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•618  in. 

"            "                "2  P.  M., 
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•674 

•618 

"            "                "       9  P.  M., 

•559 

-579 

•645 

Relative  Hamidity. — Means  at  7  A.  M., 

67  per  ct. 

69  per  ct 

73  pcrct 

«              ••                "           2  P.  M., 

43 

51 

53 

"              "                „           9  P.M., 

65 

69 

70 

Rain,  amount  in  inches,        •        • 

0-851 

3-915 

3-820 

Number  of  days  on  which  rain  fell,  . 

10 

11 

10 

Prevailing  winds,              • 
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CContinued  from  page  163.} 

The  question  then  arises  how  these  things  are  to  be  overcome  in  onr 
climate.  Generally  speaking,  one  would  be  apt  to  suppose  that  non- 
absorbencj  was  a  most  desirable  thing ;  and  that  if  we  could  render 
atones  non-absorbent — that  is,  if  we  could  prevent  them  from  sucking 
in  the  moisture  and  these  dangerous  gas^s — we  should  be  able  to  an- 
swer our  purpose  and  prevent  the  decay  of  the  stone.  I  need  not  in- 
form you  that  it  is  no  new  thing  to  preserve  ip  this  way — not,  indeed, 
stone — ^but  other  substances,  such  as  stucco  ai^cl  terra  cotta.  You  can 
scarcely  go  into  a  good  modern  street  in  London  without  seeing  a  large 
number  of  houses  covered  over  with  cement,  and  that  cement  covered 
over  with  paint.  Now,  what  is  paint  7  It  is  a  mixture  of  oil  and  oxide 
of  lead.  Thepaint  coats  the  surface  in  such  a  way  that  water  cannot 
get  into  it.  We  all  know  the  result ;  the  paint,  indeed,  never  looks 
well ;  it  is  not  an  ornamental  thing  under  ordinary  circumstances, 
and  much  less  so  when  applied  to  stones.  But  how  far  is  it  success- 
ful ?  Why,  the  moment  it  is  put  on,  it  begins  to  decay.  Decay  must 
take  place,  because  oil  begins  to  decompose  the  moment  it  is  exposed 
to  the  action  of  the  air ;  and  the  result  is,  that  after  a  very  short  time 
the  oil  separates  from  the  oxide  of  lead,  and  the  surface  first  blackens 
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and  Boon  begins  to  peel  off.  You  haye  a  tbin  film  of  oil  and  wbite 
lead  put  on  a  surface ;  it  adheres  slightly  for  a  time,  but  the  moment 
it  is  left  alone  it  begins  to  decompose  and  rot,  and  in  the  course  of  a 
vear  or  two  you  must  do  all  the  work  over  again.  Numerous  plans 
have  been  patented  for  coating  and  choking  the  pores  of  absorbent 
stones  with  preparations  of  various  kinds.  The  almost  inyariable  idea 
has  been,  to  render  the  stones  as  far  as  possible  non-absorbent.  This 
has  been  done  by  combining  a  certain  proportion  of  mineral  substanoe 
with  oil  or  fatty  matters.  There  is  but  one  obserration  with  regard 
to  these ;  they  all  inevitably  tend  to  decomposition  except,  perha]  s, 
those  that  are  of  a  pitchy  or  bituminous  nature. 

Bitumen  is  of  a  nature  that  does  not  decompose  by  exposure,  and 
is  permanent,  but  it  is  of  so  dark  and  disagreeable  a  color  that  it  com- 
pletely destroys  the  appearance  of  stone,  and  renders  it  so  unsightly 
that  no  one  could  venture  to  recommend  it.  Oil  and  fatty  substances, 
therefore,  are  the  only  ones  that  have  been  used.  One  cannot  help 
feeling,  that  if  our  stone  buildings  are  to  be  painted  till  their  charac- 
ter as  stone  is  lost,  it  would  be  better  to  build  them  of  cheaper  material 
and  use  bricks  and  stucco  at  once.  I  may  say  with  regard  to  the  pa- 
tents that  have  been  taken  out  within  the  last  20  years  on  subjects  of 
this  kind,  that  I  have  had  no  less  than  17  before  me,  and  out  of  these 
17, 11  are  simply  mixtures  of  various  substances  with  oils  and  resins, 
and  are  therefore  essentially  of  the  same  nature.  Some  of  the  others 
use  mixtures  of  mineral  matters  in  oil,  but  none  of  them  appear  to  have 
answered  the  purpose,  and  none  of  them  are  now  employed  at  all. 
There  is  another  point  I  ought  to  mention,  and  that  is,  that  a  mere 
mixture  of  things  not  involving  chemical  combination,  must  fail.  We 
must  then  either  have  some  invention  by  which  the  pores  of  stones  are 
permanently  choked  by  a  bituminous  substance,  not  unsightly,  and 
not  in  any  way  subject  to  decomposition,  or  we  must  find  some  mineral 
deposit  which  we  can  answer  for,  which  ^ill  adhere  firmly  and  which 
will  also  be  permanent ;  in  other  words,  ^e  must  put  something  into 
or  upon  the  stone  which  shall  be  a  mineral  substance,  closely  adhering 
and  not  subject  to  ordinary  atmospheric  influences. 

It  is  now  many  years  since  a  suggestion  was  made  by  a  French 
chemist,  of  the  name  of  Kuhlman,  which  was  apparently  very  inge- 
nious, and  which  to  a  certain  extent,  answered  the  purpose.     It  was  a 
suggestion  to  coat  the  surface  of  absorbent  stones  with  silica.     Kow, 
I  have  already  spoken  to  you  of  silica  as  forming  the  great  mass  of 
sandstones,  and  also,  to  a  great  extent,  the  base  of  granite.    Common 
flint  is  the  form  in  which  we  all  know  it.     In  that  form  it  appears  to 
be  rather  an  unpromising  suggestion  to  apply  it  to  a  surface  in  such  a 
way  that  it  shall  adhere  and  oe  permanent.     Silica,  which  is  in  fact 
a  combination  of  a  base  which  is  called  %ilicon  with  oxygen,  is  also 
called  by  chemists  nlicic  acidy  but  the  acid  properties  are  so  weak  that 
they  cannot  be  recognised  by  the  senses,  and  its  ajfinities  for  alkaline 
bases  are  very  feeble.     Silicic  acid,  or  silica,  is  capable  of  existing  in 
combination  with  water,  and  in  combination  with  some  alkalies  is  so- 
luble ;  is  found  in  naturCi  combined  with  water,  in  some  minerals,  and 
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when  in  that  state  is  passed  into  a  state  of  insolubility  by  the  action 
of  alkaline  carbonates,  among  the  rest  carbonate  of  lime. 

As  a  natural  hydrate,  or  combined  with  a  small  quantity  of  water 
(about  3  or  4  per  cent.),  it  forms  part  of  some  particular  kinds  of  sand- 
stone. It  is  also  found  in  natural  hot  springs,  and  even  in  common 
spring  water, — ^no  doubt  by  the  action  of  carbonic  acid.  I  have  said 
that  it  is  soluble  in  caustic  alkali.  It  is  soluble,  for  example,  in  caus- 
tic potash  and  caustic  soda,  not  under  ordinary  temperature  and  pres- 
sure, but  at  a  temperature  of  800^  or  400°  F.,  and  under  steam  pres- 
sure. Under  these  circumstances  there  is  no  difficulty  in  dissolving 
it.  You  get  a  solution  in  this  way:  a  mixture  of  silica  and  potash 
combined  with  water,  and  a  tenaceous  though  soluble  fluid.  I  have  a 
specimen  of  it  before  me.  You  see  it  is  perfectly  fluid ;  it  is  as  much 
a  fluid  as  water  would  be ;  but  if  in  this  state  you  expose  it  to  the  action 
of  ordinary  air  for  a  time,  it  hardens,  becoming  first  sticky  and  gela- 
tinous. It  is  then  a  hydrate  of  silica.  To  become  this  it  undergoes 
a  certain  kind  of  decomposition,  parting  with  its  potash  to  carbonie 
acid  in  the  air.  Before  the  lecture,  I  placed  a  drop  of  the  fluid  solu- 
tion on  a  piece  of  glass,  and  those  who  take  an  interest  in  it  may  see 
what  the  effect  has  been.  It  was  perfectly  fluid ;  it  is  now  quite  ge- 
latinous and  sticky,  and  in  a  short  time  it  will  become  perfectly  hard. 
It  has  attached  itself,  also,  firmly  to  the  surface  of  the  glass,  and  could 
not  now  be  removed.  In  this  form  it  was  proposed  to  use  the  liquid 
silicate  of  potash,  or  water  glass,  by  M.  Kuhlman,  whose  process  con- 
sists in  the  coating  of  absorbent  stone  with  the  solution  in  question, 
and  he  believed  that  after  this  treatment  the  stone  would  become  coated 
with  silica.  Since  it  is  known  that  silica  laid  on  and  dried  is  insoluble, 
he  believed  he  had  secured  a  useful  result ;  but  he  forgot  that  insol- 
uble silica  that  has  bieeirdeposited  in  that  way  is  still  capable  of  being 
acted  upon  by  the  alkaline  carbonates.  Therefore,  even  when  thus 
deposited,  still  in  the  course  of  time  the  alkaline  carbonates  of  the  at- 
mosphere would  act  upon  it,  and  it  would  be  a  failure.  But  that  is 
not  all ;  for,  if  at  the  time  I  put  this  drop  on  the  glass  I  had  not  taken 
care  that  the  glass  was  dry,  or  if  I  had  dashed  water  on  it,  it  would 
have  been  washed  away.  Now  that  is  exactly  what  would  happen  if 
you  put  some  of  it  on  a  stone,  and  a  shower  of  rain  were  to  fall.  In 
that  case  the  effect  would  be  destroyed,  the  preparation  being  washed 
away.  So  much  for  the  process  which  Kuhlman  invented,  ft  is  right 
to  say  that  M.  Kuhlman  himself  believed  that  when  used  in  limestone 
a  double  decomposition  would  take  place,  the  silicate  of  potash  being 
not  only  decomposed  by  the  carbonic  acid  of  the  air,  but  a  part  of  the 
silicic  acid  combining  with  the  lime  to  form  silicate  of  lime.  This  would, 
however,  be  a  work  of  time,  which  the  weather  in  a  damp  climate  would 
not  permit. 

Another  process  has  been  introduced  by  Mr.  Bansome.  His  plan 
was  to  decompose  the  silicate  of  potash  and  to  produce  a  deposit  of 
mineral  upon  it,  which  would  adhere  to  the  stone  by  a  process  of  double 
decomposition.  He  considered  that  if  a  mineral  deposit  could  be  ab* 
smrbed  into  the  stone,  I  mean  if,  after  a  solution  was  absorbed  into  the 
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stone,  it  could  afterwards,  by  a  chemical  combination  caused  by  an- 
other solution  subsequently  absorbed,  be  decomposed  so  that  a  solid 
film  would  be  everywhere  deposited,  and  if  this  could  be  done  in  a  very 
brief  space  of  time,  so  that  damp  air,  and  rain  should  have  no  effect 
upon  it,  then  the  object  required  would  be  attained.  It  suggested 
itself  to  him  in  this  way : — He  was  in  the  habit  of  manufacturing  the 
soluble  silicate  on  a  large  scale,  and  he  thought  that  by  combining  it 
with  the  chloride  of  calcium  (muriate  of  lime)  he  would  get  this  double 
decomposition.  This  is  the  case,  because  soda  and  potash  have  but  a 
weak  affinity  for  silica,  and  lime  a  very  strong  one.  Silica,  therefore, 
parts  very  readily  indeed  with  soda  or  potash  to  lime,  whilst  the  chlo- 
rine would,  with  great  readiness,  pass  to  the  soda.  He  therefore  at- 
tempted the  process ;  and  I  think  you  will  say  he  attempted  it  with 
some  success,  at  any  rate  so  far  as  the  experiment  went.  There  is, 
however,  no  obscurity  about  the  general  result,  as  it  is  simply  a  matter 
of  experiment.  The  first  thing  he  did  was  to  satisfy  himself  that  he 
could  get  a  rapid  deposit.  In  the  two  glasses  before  me,  one  contains 
a  certain  proportion  of  silicate,  and  the  other  contains  a  correspond- 
ing proportion  of  the  chloride  of  calcium,  so  that  the  two  shall  combine 
and  form  solids.  In  mixing  these  together,  I  put  the  chloride  of  cal- 
cium into  the  silicate  of  soda.  The  result  is,  that  the  affinity  of  the 
chlorine  for  sodium  being  greater  than  that  for  calcium,  while  the  af- 
finity of  the  silica  for  soda  is  weak,  a  double  decomposition  takes  place, 
the  chlorine  leaving  the  calcium  to  pass  to  the  sodium,  thereby  form- 
ing soluble  chloride  of  sodium,  or  common  salt,  and  the  silica  and 
lime  set  free,  also  combine  to  form  silicate  of  lime,  an  insoluble  salt, 
which  is  immediately  thrown  down  in  a  solid  state.  The  proportions  . 
being  properly  taken,  the  whole  of  the  water  is  taken  up  and  made 
use  of  as  water  of  solidification,  and  the  salt  can  be  subsequently  re- 
moved by  washing. 

[The  lecturer,  while  performing  the  experiment,  stated  that  by  the 
time  the  lecture  was  over  the  whole  of  the  contents  of  the  glasses  then 
liquid  would  be  in  a  solid  state,  and  added,  that  unless  it  was  removed 
before  long,  the  solid  silicate  of  lime  formed  would  adhere  to  the  glass 
80  firmly  that  it  would  be  very  difficult  to  get  it  o£f.] 

We  thus  have  silicate  of  lime  rapidly  formed,  and  being  obtained 
in  this  way  it  is  necessary  to  consider  what  the  result  would  be  in  the 
solution  of  the  problem  before  us.  I  need  not  say  it  is  by  no  means 
sufficient  to  have  an  insoluble  mineral  deposit  placed  on  the  surface  of 
a  mineral  whether  calcareous  or  silicious.  It  is  not  only  necessary  to 
have  that,  since  there  must  also  be  cohesion,  and  this  cohesion  must 
be  sufficiently  powerful  to  render  the  mineral  coating  preservative. 
It  is  absolutely  necessary  that  the  silicate  of  lime  should  be  a  material 
which,  when  put  on  a  surface  of  stone,  should  not  only  remain  there, 
but  become  permanently  adherent.  Experience,  however,  has  long 
ago  shown  that  a  very  thin  deposit  of  this  peculiar  mineral,  silicate  of 
lime,  does  adhere  with  singular  rapidity,  and  with  the  most  remarkable 
tenacity,  to  particles  of  sand  and  stone  with  which  it  comes  in  contact. 
It  is  the  film  which,  produced  gradually,  gives  all  its  value  to  mortar, 
and  which  cements  together  the  stones  of  which  are  formed  what  build- 
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9fi9f  call  concrete,  on  the  very  existence  of  which  as  a  firm  solid  mass, 
h^Jf  oar  buildings  depend.  Immediately  on  the  deposit  of  the  minute 
particles  produced  by  the  double  decomposition  of  two  minerals  and 
jEormation  of  two  others,  this  strong  tendency  to  adhere  comes  into 
operation.  The  particles  of  silicate  of  lime  newly  set  free,  immediately 
and  firmly  attach  themselves  to  the  particles  or  grains  of  which  the 
stone  is  made  up,  not  only  surrounding  them,  but  binding  them  to  each 
other,  just  as  when  mortar  has  long  been  left  to  harden  it  is  as  diffi- 
cult to  separate  the  parts  cemented  as  it  is  the  solid  brick  or  stone ; 
this  it  is  which  gives  its  principle  value  to  the  method  suggested. 

I  have  laid  on  the  table  several  specimens  of  different  materials  which 
have  been  treated  in  this  way,  and  also  some  of  the  results  after  they 
have  been  exposed  to  decomposing  agencies.  Near  me  are  two  speci- 
mens of  terra  cotta.  One  has  not  been  treated  in  any  way,  and  it  is 
exceedingly  absorbent,  and  we  know  from  experience  that  terra  cotta 
soon  becomes  injured  on  exposure  to  the  weather.  The  other  has  been 
treated  by  the  processes  that  I  have  mentioned,  and  if  any  one  will 
take  the  trouble  to  scratch  the  surface,  he  will  at  once  see  the  nature 
of  the  change.  The  surface  has  become  excessively  hard,  and  although 
when  treated  this  way  it  is  not  necessarily  non-absorbent,  it  can  be 
made  so  by  repeating  the  process  often  enough.  If  not  made  non- 
absorbent,  however,  it  has  become  less  capable  of  injury  by  exposure. 
These  specimens  were  prepared  at  the  Museum  at  South  Elensington. 

There  is  also  before  me  a  specimen  of  Heddington  stone  exposed  to 
Bansome's  process,  and  another  specimen  of  the  same  stone  not  ex- 
posed to  that  process.  Both  of  them  have  been  dipped  in  acid,  and 
the  result  is  as  you  see.  The  surface  of  one  is  entirely  gone  ;  the 
surface  of  the  other  is  not  touched.  There  are  also  two  spf  cimens  of 
Caen  stone,  one  exposed  to  the  process  and  the  other  not.  Both  have 
been  subjected  to  the  same  amount  of  acid,  and  the  result  is  that  one 
stone  is  entirely  destroyed  and  the  other  is  not  injured.  There  are 
several  other  specimens  of  Mr.  Bansome's  stones  on  the  table,  and  the 
hardness  of  them  will  be  at  once  recognised  by  any  one  who  will  com- 
pare them  with  similar  stones  not  so  treated. 

There  is  another  process  which  I  ought  to  mention,  which  has  been 
partly  carried  into  operation  in  the  Houses  of  Parliament.  It  was  in- 
troduced by  a  Hungarian  gentleman,  of  the  name  of  Szerelmey.*    I 

*  since  the  lecture  wu  delivered  «  eomepondenoe  hM  been  printed  hj  order  of  the  Honee  of  Comaou 
which  renders  aome  further  obeerratlons  desirable  :^Mr.  Sserelniey  had  not,  I  nov  And,  allowed  me  to  ■•> 
certain  thn  real  nature  of  the  method  he  adopted,  which  eonsiets  In  the  nee  of  soluble  alkaline  slUcatea,  sno 
oeeded  by  a  wash  of  bituminous  matter  also  in  solution.  This  was  stated  in  confidenee  to  Dr.  Fankhqr,  who^ 
however,  dof>s  not  say  that  the  application  of  the  soluble  sUicatee  is  suoeeeded  by  a  seoond  wash  producing 
s  depodt  of  silicate  of  lime.  We  are  led  to  infer  that  the  second  wash  is  the  bitumen  only,  and  the  ol;|ect 
of  this  must  be  to  shelter  the  surface  while  the  alkaline  silicate  is  unden(oing  slow  dccompueition  and  be- 
ooming  converted  either  into  hydrate  of  aiHca  or  silicate  of  lime,  Just  as  by  Kuhlmtn's  method.  It  woold 
thus  appear  to  be  Knhlman's  process  with  the  addition  of  a  bituminous  and  tconporaijr  sheltering  enrftoa. 
It  still  remains  to  determine  whether  by  this  process  permanent  protection  is  given,  as  if  the  deposit  oon* 
alsts  of  hydrate  of  silica,  the  aUcaline  carbonates  to  which  it  must  soon  be  exposed  will  no  doubt  deatrtiy  It. 
The  temporary  shelter  of  bitumen  cannot  be  taken  into  account  as  having  permanent  value,  although,  for 
the  time  it  lasts,  It  may,  no  doubt,  appear  to  be  mora  efflcacions  than  any  uiing  elae.  I  ohaerva  that  Ih*. 
JPanuUy,  in  expressing  a  qualified  opinion  on  the  present  appearance  of  the  stone  thus  acted  on,4>eak8  **of 
the  short  and  inrafflcient  evidence  now  existing."  It  is  Indeed  clear  that  the  real  value  of  the  method  of 
Kuhlman  depends  on  the  nature  of  the  deposit  formed,  and  I  believe  It  has  not  yet  been  determined  what 
this  is,  simply  because  there  has  not  been  time  enough  given  for  the  experiment.  Complete  exposure  of  % 
•orflioe  protected  I9  Mr.  Saerelmey  left  without  any  anbeeqnent  traatmeat  for  some  yean  (foor  at  leaatX 
cnold  alone  decide  the  question.  The  condition  of  the  Speaker's  Coart,  in  the  Houses  of  Farliament,  wiU  thna 
a  time  be  a  fthr  tast  of  the  value  of  his  ■ethod'--]>.  X.  AirnDb--25th  Iliori  ISeo. 
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can  hardly  with  propriety  say  any  thing  about  it.  I  know  toofnuch 
and  too  little  aboat  it  to  be  able  to  express  an  opinion.  At  the  same 
tkne,  if  I  did  not  mention  it,  it  might  seem  as  if  I  had  not  been  aware 
of  it.  Mr.  Szerelmey,  at  the  suggestion,  I  believe,  of  the  late  Sir 
Charles  Barry,  asked  me  to  look  at  his  process,  bnt  he  did  not  inform 
me  what  its  preservative  power  consisted  of,  and  although  he  intimated 
its  nature,  he  evidently  intended  me  to  regard  what  I  observed  as  confi- 
dential. All  I  can  say  is,  that  regarding  it  as  a  secret  process,  it  is 
quite  impossible  for  any  one  to  express  an  unqualified  opinion  of  its 
value  until  time  shall  have  tested  its  capabilities.  It  is,  therefore,  best 
not  to  speak  of  it  at  all  until  it  has  been  exposed  for  a  number  of  years 
to  the  action  of  the  weather.  Time  alone  can  show  what  its  valae  is, 
if  the  materials  employed  are  not  stated,  and  certainly  an  experience 
of  not  less  than  several  years  can  be  regarded  as  of  any  value,  since 
ordinary  paint  or  drying  oil  will  preserve  absorbent  stones  for  that 
period. 

In  returning  now  to  the  original  subject,  let  me  remind  you  that  if, 
as  seems  to  be  the  case,  we  are  forced  to  make  use  of  soft,  perishable 
material  for  purposes  of  decorative  work  in  architecture,  if  we  are 
obliged  to  accept  the  material  that  nature  has  provided  near  at  hand, 
and  select  from  varieties  which  difier  indeed  much  in  durability  bat 
all  of  which  decay,  it  would  seem  only  reasonable  that  due  precaution 
should  be  observed  to  take  for  the  best  work  the  most  favorable  va- 
rieties of  stone,  and  use  great  caution  in  rejecting  manifestly  bad  or 
indifferently  good  samples.  That  this  can  be  done  every  quarry-man 
and  every  stone-mason  well  knows,  and  there  are  means  of  determining 
the  good  from  the  bad  which  are  independent  of  their  experience. 
Where  enormous  sums  are  to  be  expended  on  decorations  for  a  perma- 
nent building,  it  is  surely  not  unreasonable  to  expect  and  require  that 
a  little  niggardly  economy  in  regard  to  the  material  of  construction 
should  not  be  indulged  in.  But  I  regret  to  say  that  in  most  modem  pub- 
lic buildings  it  has  not  been  thought  necessary  either  to  determine  the 
kind  of  stone  with  reference  to  its  probable  durability,  or  to  appoint 
a  competent  person  to  reject  on  the  spot  bad  samples.  With  regard 
to  our  architects,  it  seems  hardly  to  be  a  part  of  their  education  to  in- 
quire into  and  understand  such  matters,  and  they  do  not  consider  them- 
selves responsible  ultimately  for  the  consequences  of  neglect.  I  have 
endeavored  to  show  what  must  happen  when  bad  stones  are  placed  in 
a  building  erected  in  or  very  near  a  large  town.  The  whole  of  the 
stone  decays,  but  the  more  prominent  and  the  more  ornamental  parts, 
those  on  which  the  effect  most  depends,  and  on  which  most  money 
has  been  spent,  these  decay  first.  Moisture  is  absorbed,  frost  comes, 
and  the  delicate  projecting  parts  fall.  Gases  and  acids  are  absorbed 
together  with  smoke,  and  the  stone  is  first  blackened  and  disintegrated, 
and  then  reduced  to  powder.  But  of  course  there  are  bad  and  good 
pieces ;  there  are  exposed  places  and  sheltered  places,  and  the  result 
of  this  is  that  not  only  does  the  stone  decay,  but  it  decays  with  the 
utmost  irregularity:  adjacent  stones  become  very  soon  in  a  state  so 
different  that  no  one  could  have  supposed  they  were  dug  from  the 
same  quarry,  and  the  whole  surface  is  unsightly  and  disfigured. 


On  the  Decay  and  Preservation  of  Building  Materials.      223 

None  of  the  nobleness  and  beauty  of  decay  is  seen  in  these  cases. 
There  is  a  decent  and  picturesque  appearance,  not  unfrequently  met 
vith,  in  old  buildings  which  inspires  respect  instead  of  dislike.  There 
Ib  the  hoary  front  of  age,  of  which  none  can  complain.  It  is  seen  in 
the  marbles  of  Greece  and  Asia  Minor,  in  the  limestones  of  Rome,  and 
even  in  some  of  the  porphyries  in  Egypt.  Time,  we  are  told,  devours 
all  tilings.  All  human  contrivances  must  submit  to  it,  and  as  it  is  a 
natural,  so  it  is  often  a  beautiful  condition.  But  premature  decay, 
like  an  artificial  ruin,  has  a  poor  and  mean  appearance.  It  does  not 
give  the  idea  of  waning  strength,  but  of  absolute  innate  weakness.  It 
ifl  a  coup  manqtii — a  thing  not  merely  imperfect,  but  unnecessarily 
imperfect. 

it  is  important  to  remark  also  that  bad  stone  was  not  always  used. 
Many  of  our  old  buildings  have  scarcely  shown  incipient  decay-7-many 
of  those  in  large  towns  have  decayed  so  as  not  to  be  unsightly.  This, 
it  is  true,  must  not  be  altogether  attributed  to  the  material,  as  such 
buildings,  if  erected  now  with  picked  stone  from  the  same  quarries, 
woiild  probably  injure  much  sooner,  owing  to  the  much  larger  quan- 
tity of  impurity  in  the  atmosphere  to  which  they  are  exposed.  When 
a  stone  has  been  for  some  time  exposed  to. pure  air  it  hardens,  and 
thus  buildings,  placed  where  we  see  them  before  the  large  town  arose 
around  them,  have  stood  exposure  better  than  they  could  do  now.  But 
there  is  reason  to  know  that  the  selection  of  stone  was  much  more  care- 
ful formerly  than  it  has  been  lately,  and  the  result  is  manifest. 

There  is  one  more  points  If  the  method  of  protection  and  preser- 
vation so  ingeniously  contrived  by  Mr.  Bansome  is  successful,  as  it 
really  seems  to  be,  the  softer  and  cheaper  stones  may  be  used.  It  is 
<sertainly  the  case  that  a  hard,  almost  flinty  surface  is  obtained  by  it, 
and  that  such  surface  is  not  acted  upon  by  the  acids  which  rapidly 
destroy  the  same  stone  when  unprotected.  For  four  winters  stones 
thus  protected  have  stood  the  action  of  the  weather,  and  if  it  turn  out 
to  be  as  durable  as  seems  likely,  from  this  and  other  trials  on  a  large 
scale,  if  absorption  is  checked — so  far  at  least  as  its  injurious  effects 
are  concerned — ^for  mere  absorption  does  not  seem  to  be  injurious,  and 
if  decay  is  thus  arrested,  then  there  are  means  at  hand  which  cannot 
fail  to  have  a  great  influence  on  decorative  stone-work,  for  the  material 
most  easily  carved  and  sculptured  is  just  that  one  which  is  most  com- 
pletely improved  by  the  process. 

In  thus  speaking  of  the  decay  and  preservation  of  stone,  I  have  en- 
deavored to  confine  myself  strictly  to  the  subject  before  me,  not  tra- 
veling out  of  the  record.  I  feel,  however,  so  convinced  of  its  import- 
ance that  I  offer  no  apology  for  bringing  it  before  you,  and,  perhaps, 
ivhen  in  your  summer  ramblings  you  visit  some  noble  cathedral,  or 
wander  over  the  ruins  of  some  ancient  castle  or  tower  of  classical  or 
middle  age  construction,  you  may  feel  an  interest  in  examining  the 
cause  of  the  beauty  you  there  see  arising  from  decay,  and  contrast  it 
with  the  dissatisfaction  and  disappointment  I  am  sure  you  cannot  help 
feeling  on  examining  some  of  the  recent  restorations  of  Westminster 
Abbey,  or  the  richly  decorated  surface  of  the  great  palace  of  the  na- 
tion immediately  adjacent. 
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Ahitract  of  a  Paper  on  Steam  Boilera.*  By  F.  H,  Sawtbb. 

The  author,  after  pointing  out  the  main  features  of  the  different  Ta- 
rieties  of  steam  boilers,  proceeded  to  a  more  minute  consideration  of 
the  marine,  as  being,  in  his  opinion,  the  most  important.  In  describing 
the  flue  boiler,  he  remarked  that  it  was  quite  impossible  to  give  a  very 
accurate  account  of  the  proportions  of  heating  surface  to  fire-grate,  &c., 
as  one  pair  of  engines  might  exert  only  their  nominal  horse  power, 
whilst  another  pair  might  exert  four  of  five  times  as  much.  The  author 
argued  the  great  superiority  of  the  multitubular,  as  compared  with 
flue  boilers,  founding  his  preference  on  the  fact  that  a  boiler  of  the 
former  kind  might  be  applied  with  a  reduction  of  sometimes  one-third 
the  space,  and  even  a  greater  proportion  of  weight,  and  at  the  same 
time  giving  a  greater  heating  surface  per  horse  power.  In  exemplifi- 
cation of  this  he  gave  the  particulars  of  the  original  flue  boilers  of  the 
Cheat  Western  steam  ship,  and  compared  them  with  the  new  boilers 
of  the  tubular  principle,  afterwards  substituted ;  the  results  being  as 
follows : 


OM  Boiler. 

Hew  Boiler. 

Weight  with  water,        .                • 
Heating  surface  per  h.p.,         • 
Area  of  fire-grate,  per  H.P., 
Consumption  of  coal,  per  h.p.  per  hoar. 

S80  tons. 
9*6    sq.  feet. 

.5          « 
8-33  lbs. 

JOS  tons. 
17*8    8q.feet. 
•36       •« 
5-6  lbs. 

The  author  was  of  opinion  that,  by  the  application  of  a  blast  in  the 
funnel,  a  greater  quantity  of  fuel  might  be  burnt  per  square  foot  of 
fire-bar,  and  that,  therefore,  a  boiler  of  smaller  dimensions  would  be 
attainable ;  remarking,  at  the  same  time,  that  he  considered  that,  in 
some  cases,  the  space  thus  saved  would  counterbalance  the  space  and 
value  of  the  extra  fuel  used.  The  author  then  proceeded  to  discuss 
the  adoption  of  a  higher  pressure  of  steam,  together  with  the  principle 
of  surface  condensation,  noticing  that  we  could  not  hope  for  a  Buocess- 
ful  result  by  jumpitig  at  once  from  20  lbs.  to  50  lbs.  per  square  inch, 
but  he  had  no  doubt  that  the  advantages  of  a  higher  pressure  iraold  be 
Been,  and  that  we  should  see  it  gradually  increasing  in  the  same  man- 
ner as  it  had  increased  from  4  lbs.  to  20  lbs.,  showing  a  corresponding 
reduction  in  the  consumption  of  fuel.  He  did  not  expect  to  see  the 
economy  reduced  so  low  as  was  said  to  be  the  case  in  the  Thetis;  and 
although  he  had  no  doubt  but  that  considerable  economy  had  been  at- 
tained in  that  vessel,  at  the  same  time  he  was  not  prepared  to  admit 
or  credit  the  very  wonderful  economy  said  to  have  been  realized. 

After  giving  the  dimensions  and  particulars  of  the  tubular  boilers 
of  the  Queen  steamer,  constructed  by  Messrs.  Bennie,  and  noticing 
them  as  an  advantageous  description  of  boiler,  the  author  proceeded 
to  discuss  the  advisability  of  brick  or  iron  fire  bridges,  giving  his  de- 
cided preference  to  the  brick,  from  the  ease  with  which  they  can  be 
altered  or  removed,  and  also  from  the  fact  that  the  iron  bridges  so  sooa 
wear  out,  owing  to  the  difficulty  the  steam  has  in  escaping  from  the 
interior,  and  their  great  liability  to  corrosion  from  the  water  that  might 
escape  from  the  tubes, 

« Aram  the  iMi.  SmMesr,  Ne,  «NL 
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In  a  boiler  of  good  proportions  he  considered  there  should  be  no 
priming,  but  should  any  take  place  owing  to  dirtiness  of  water,  pass- 
ing from  fresh  water  in  salt,  or  vice  verea^  he  recommended  the  use  of 
tallow,  or  as  a  preferable  expedient,  if  circumstances  permitted,  open- 
ing the  fire-doors  and  slackening  the  fires.  He  considered,  also,  that 
some  trouble  might  be  caused  by  priming  in  small  high-pressure  marine 
boilers,  unless  great  care  was  exercised. 

The  author  devoted  but  a  small  portion  of  his  paper  to  the  considera- 
tion of  the  stationary  and  locomotive  boilers,  but  occupied  some  of  his 
remaining  time  in  discussing  the  relative  economy  of  the  Cornish  and 
locomotive  boilers,  considering  the  Cornish  greatly  superior,  as  in  a 
locomotive  the  temperature  in  the  smoke-box  was  notoriously  greater 
than  the  temperature  at  the  base  of  the  chimney  in  a  Cornish  boiler, 
and  that  the  heat  passed  up  the  funnel  was  a  dead  loss,  except  that 
which  was  necessary  to  keep  up  the  draft. 

The  author  concluded  by  giving  the  dimensions  and  mode  of  con- 
struction of  one  of  Stephenson's  12  in.  locomotive  engines,  as  also  that 
of  Grampton's  colossal  engine,  the  Liverpool. — Proc.  Civ,  and  Mech. 
Unff.  Soc. 


The  Decay  of  Timber  and  its  Prevention.*  By  H.  Letheby,  M.B., 
M.A.,  &C.J  Professor  of  Chemistry  in  the  College  of  the  London 
Hospital. 

Sir  : — I  regret  that  I  was  not  able  to  be  present  at  the  Society  of 
Arts,  on  the  30th  May,  during  the  reading  of  Mr.  Burnell's  very  valu- 
able paper  on  the  causes  of  decay  in  building  woods,  and  the  means  of 
preventing  it ;  for,  as  I  have  directed  much  attention  to  the  subject, 
and  especially  to  the  modtis  operandi  of  creosote,  or  dead  oil,  in  preserv- 
ing timber,  I  should  have  taken  part  in  the  discussion. 

Mr.  Burnell  does  not  attach  too  much  importance  to  the  process  of 
creosoting  timber,  when  he  regards  it  as  the  most  effective  of  all  the 
processes  known  for  the  prevention  of  decay;  for,  in  truth,  the  dead 
oil  of  common  coal-tar  contains  all  the  elements  which  are  necessary 
for  giving  permanent  stability  to  organic  compounds,  by  checking  de- 
composition, by  opposing  the  processes  of  oxidation,  and  by  destroying 
the  vitality  of  the  lower  forms  of  animal  and  vegetable  life.  If,  indeed, 
the  application  of  creosote  to  timber  has  ever  failed  in  preventing  de- 
cay, it  has  been  because  of  the  improper  use  of  it,  or  the  use  of  an  oil 
which  has  not  contained  a  due  proportion  of  its  most  effective  constit- 
uent— carbolic  acid.  This  it  is  which  is  chiefly  concerned  in  strength- 
ening the  weak  affinities  of  the  young  or  immature  constituents  of  wood. 
It  coagulates  the  albumen  and  gives  firmness  to  the  cellulose  matters 
that  are  so  prone  to  decay,  and  which  communicate  by  a  sort  of  cata- 
lytic influence,  their  decomposition  to  the  neighboring  and  more  ma- 
ture tissues.  So  powerful  is  the  antiseptic  property  of  this  acid  that, 
when  separated  fiFom  coal  tar,  it  will  at  once  arrest  the  decomposition 
of  every  kind  of  organic  matter.  I  have  seen  it  stop  the  putrefactive 
changes  of  sewage  and  cess-pool  matter  instantly,  and  it  will  even  stay 

^Inm  tlw  Jaanal  of  ttM  Sooicty  of  Art%  No.  895. 
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the  more  active  decomposition  of  putrefying  animal  fleali.  It  ifl  to  be 
regretted  that  all  samples  of  dead  oil  do  not  contain  a  like  proportion 
of  this  valuable  constituent.  I  have  found  that  it  ranges  from  0*05 
per  cent,  to  rather  more  than  6  per  cent,  of  the  oil ;  and  as  the  value 
of  the  oil  is  dependent  on  the  proportion  of  this  acid,  it  is  a  matter  of 
some  importance  to  know  how  its  presence  can  be  discovered.  A  rough 
estimate  may  easily  be  made  by  shaking  up  about  half  a  pint  of  dead 
oil  with  its  own  bulk  of  a  rather  weak  solution  of  caustic  potash.  After 
standing  for  a  little  while,  the  oil  will  separate,  and  the  potash  solu- 
tion of  the  carbolic  acid  may  be  poured  off.  On  acidulating  this  with 
sulphuric  acid,  the  carbolic  acid  will  separate,  like  an  oil,  and  it  may 
be  known  by  its  creosote-like  odor. 

Another  important  constituent  of  dead  oil  is  the  hydro-carbon,  which 
gradually  discolors  the  oil  and  thickens  it  by  absorbing  atmospheric 
oxygen  and  forming  a  solid  pitch.  This  operates  in  preserving  wood 
by  appropriating  the  oxygen  which  may  be  within  its  pores,  and  so 
checking  ligneous  eremacausis.  The  resinoid  body  which  is  formed 
shuts  up  the  pores  of  the  wood  and  effectually  protects  it  from  the  ac- 
tion of  air  and  moisture.  The  presence  of  this  hydro-carbon  may  be 
known  by  the  darkening,  and,  as  it  were,  drying  of  the  oil  when  it  is 
put  upon  white  filter  paper  and  exposed  to  the  air.  In  the  distillation 
of  the  oil  this  compound  comes  over  most  freely  at  the  time  when  naph- 
thaline distils;  and  as  far  as  my  experiments  have  gone,  I  am  led  to 
think  that  the  best  dead  oil  (that  charged  with  most  carbolic  acid,  and 
the  resinafiable  hydro-carbon)  comes  over  at  from  860°  to  490°  Fahr. 
The  carbolic  acid  is  most  abundant  in  the  runnings  at  or  near  to  the 
first  temperature,  and  the  media  for  holding  them  in  solution  and  ap- 
plying them  to  the  timber  at  the  last.  Naphthaline,  and  paranaph- 
thaline,  or  salts,  as  they  are  sometimes  termed,  will  of  course  come 
over  at  these  temperatures ;  but  as  these  substances  are  of  no  ralue 
whatever  in  preserving  timber,  they  should  be  separated  as  far  as  pos- 
sible by  submitting  the  oil  to  cold  and  to  the  action  of  time.  Dead 
oil  should  not  be  exposed  to  the  air  more  than  is  necessary,  in  order 
that  oxygen  may  not  be  absorbed  and  the  oil  thickened  and  discolored. 
Lastly,  I  may  say  that  carbolic  acid  and  the  hydro-carbons  of  dead 
oil  are  among  the  most  powerful  poisons  to  fungi,  and  acori,  and  all 
the  lower  forms  of  organic  life.  The  oil,  therefore,  acts  as  a  physio- 
logical preservative  of  timber.  In  point  of  fact  its  preservative  action 
is  of  four  kinds : 

1.  It  coagulates  albuminous  substances,  and  gives  stability  to  the 
constituents  of  the  cambium  and  cellulose  of  the  young  wood. 

2.  It  absorbs  and  appropriates  the  oxygen  which  is  within  the  pores 
of  the  wood,  and  so  checks,  or  rather  prevents,  the  eremacausis  of  the 
ligneous  tissue. 

8.  It  resinifies  within  the  pores  of  the  wood,  and  in  this  way  shuts 
out  both  air  and  moisture. 

4.  It  acts  as  a  positive  poison  to  the  lower  forms' of  animal  and  ve- 
getable life,  and  so  protects  the  wood  from  the  attacks  of  fungi,  aoori, 
and  other  parasites. 
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No  doubt  the  action  of  the  oil  is  injurious  to  higher  forms  of  animal 
life.  It  is  even  offensive  to  ourselves,  and  hence  the  objection  to  its 
use  in  the  interior  of  buildings.  But  I  am  led  to  think  that  this  ob- 
jection maj  be  overcome  by  the  use  of  agents,  which,  like  nitric  acid 
in  its  action  on  the  benzole  of  the  lighter  oil  of  coal  tar,  maj  give  to 
the  dead  oil  a  less  offensive,  if  not  a  positively  pleasant  odor.  When 
this  is  accomplished  there  can  be  no  objection  to  its  use  in  the  interior 
of  buildings,  or  for  the  preservation  of  ships. 


Description  of  a  Steam  Crane.*  By  Mr.  J.  Campbell  Evans, 

of  Greenwich. 

The  steam  crane  described  in  the  present  paper  was  designed  more 
especially  for  use  on  board  steam  vessels ;  and  the  chief  points  to  be 
aimed  at  were  consequently  compactness,  facility  of  fixing,  simplicity 
in  the  mode  of  working,  and  durability.  In  cranes  usually  constructed, 
the  boiler  being  separate  from  the  engine,  the  union  joints  of  the  steam 
pipe  are  very  liable  to  leak ;  and  the  writer  believes  there  are  very 
few  such  cranes  where  this  circumstance  has  not  been  a  continual  source 
of  trouble  and  annoyance  after  a  few  months'  regular  work.  Frequent- 
ly the  boiler  is  a  considerable  distance  away  from  the  cylinder,  and 
then  the  steam  and  feed  pipes  are  liable  to  be  injured  in  stowing  the 
cargo ;  in  addition  to  which,  the  condensed  steam  strains  the  machmery, 
and  keeps  the  deck  of  the  vessel  constantly  wet  and  dirty. 

To  obviate  these  disadvantages,  in  the  present  steam  crane,  the 
boiler  is  placed  as  close  as  possible  to  the  crane,  and  revolves  with  it ; 
and  by  making  the  top  of  the  boiler  of  cast  iron,  with  lugs  for  attach- 
ing the  tension  rodsj  it  serves  the  double  purpose  of  boiler  and  crane 
post.  The  bed-plate  upon  which  the  crane  and  boiler  are  placed  is 
fixed  to  the  foundation-plate  by  a  centre  bolt,  which  bears  all  the  up- 
ward strain ;  the  downward  pressure  is  taken  by  rollers,  having  their 
bearings  in  the  bed-plate,  and  running  on  the  foundation-plate,  which 
is  solidly  bedded  on  timber  laid  on  the  deck  of  the  vessel. 

To  avoid  upright  tubes  and  horizontal  tube  plates,  the  heating  sur- 
face of  the  boiler  is  arranged  in  cones ;  the  first  cone  or  fire-box  is  ex- 
posed to  the  direct  radiation  of  the  fire,  after  which  the  heat  passes 
through  an  openine  nearly  opposite  the  fire  door  into  an  annular  space 
between  the  second  and  third  cones,  where  it  is  absorbed  by  the  water 
spaces  on  either  side,  and  passes  round  to  the  funnel  opposite.  In 
this  way  a  sufficient  heating  surface  is  obtained  without  any  horizontal 
surfaces  in  the  boiler  for  deposit  to  accumulate  upon.  The  two  angles 
or  bottoms  of  the  water  spaces  are  below  the  direct  action  of  the  fire, 
and  are  connected  by  pipes  to  allow  for  the  circulation  of  the  water, 
provided  with  plugs  and  cocks  for  cleaning.  The  water  tank  is  placed 
under  the  boiler ;  this  position  serving  to  heat  the  feed  water  and  to 
preserve  the  cast  iron  bed-plate  from  danger  of  fracture  by  the  heat 
of  the  fire. 

The  crane  is  worked  by  a  single  oscillating  cylinder,  supported  by 

•  from  N«wtoii*i  London  Jonmil,  Avgut,  1800. 
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brackets  on  the  bed-plate.  The  joints  for  the  steam  and  ezhanst  pipes 
at  the  trunnions  are  made  tight  by  gun-metal  cones,  fitted  to  the  tnm* 
nions  and  held  by  studs  in  the  brackets ;  when  these  have  become 
polished  by  working,  the  wear  upon  them  is  very  slight,  and  this  con- 
struction has  been  found  very  suitable  for  the  rough  treatment  to  which 
cranes  are  usually  subject.  On  the  crank  shaft  is  a  friction  wheel, 
grooved  according  to  Mr.  Robertson's  plan,  and  kept  continually  re- 
volving by  the  engine.  On  the  second  shaft  is  another  friction  wheel, 
which,  by  means  of  a  lever,  can  be  moved  into  gear  with  the  drinng 
wheel,  or,  by  an  opposite  motion  of  the  lever,  can  be  pressed  against 
a  brake,  or  when  lowering  can  be  held  between  the  two.  The  other 
end  of  the  second  shaft  carries  pinions  gearing  into  wheels  on  the  shaft 
of  the  chain  barrel.  There  are  two  pairs  of  wheels  and  pinions,  for 
varying  the  speed  according  to  the  weight  to  be  raised ;  the  pinions 
are  thrown  in  and  out  of  gear  by  a  sliding  key,  instead  of  the  ordinary 
clutch ;  by  which  means,  the  width  between  the  frames  that  would  be 
required  for  moving  the  ordinary  clutch  is  saved. 

The  writer  believes  the  principal  difficulty  experienced  in  steam 
cranes  for  ship  purposes  is  in  the  arrangement  of  the  turning  gear; 
so  that  when  the  vessel  leans  over  to  one  side,  the  crane  shall  be  pow- 
erful enough  to  swing  the  weight,  and  yet  not  cause  a  sudden  start  or 
shock  to  break  the  gear.  In  this  crane,  a  coned  friction  clutch  is  used, 
to  allow  a  slip  at  first  and  to  start  the  weight  graduallv;  and  the  ar- 
rangement of  the  foundation-plate  of  the  crane  admits  of  a  much  larger 
spur-wheel  than  usual  being  employed  to  bring  up  the  power.  On  the 
crank  shaft  is  a  worm  working  into  a  worm  wheel,  on  the  shaft  of 
which  is  a  bevil  wheel,  gearing  into  the  two  bevil  wheels  above  and 
below,  which  are  thus  kept  constantly  revolving  by  the  engine.  By 
means  of  a  coned  clutch  acting  on  one  or  other  of  these  wheels,  the 
crane  can  be  moved  round  either  way,  as  desired.  The  two  operations 
of  lifting  and  turning  the  weight  are  easily  managed  by  one  man. 

The  valve  motion  of  the  oscillating  cylinder  is  designed  to  compen- 
sate for  the  oscillation  of  the  cylinder  without  the  use  of  sweeps  and 
guides.  A  radius  rod  is  centred  on  the  cylinder  bracket,  and  con- 
nected to  the  eccentric  rod  by  a  link,  to  which  the  valve  rod  is  at- 
tached by  a  pin.  The  link  combines  the  vibrations  of  the  eccentric 
rod  and  radius  rod,  so  that  at  the  point  where  the  valve  rod  is  attached, 
the  curve  described  by  the  radius  rod  compensates  for  that  described 
by  the  eccentric  rod  in  such  a  degree  as  to  bring  the  valve  rod  into 
the  curve  it  would  naturally  be  made  to  describe  by  the  oscillation  of 
the  cylinder. 

Mr.  Evans  observed  that  the  crane  was  intended  as  a  machine  of 
simple  construction,  complete  in  itself,  including  boiler,  for  fixing  in 
such  situations  as  on  decks  of  vessels  or  on  quays,  where  generally  the 
expense  of  larger  stationary  boilers  for  working  a  number  of  separate 
steam  cranes  could  not  be  gone  to.  These  cranes  had  worked  very 
satisfactorily,  the  only  wear,  after  more  than  a  year's  work,  being  in 
the  bearing  of  the  crank  shaft,  and  by  tightening  up  the  nuts  of  the 
cap  one-eighth  of  a  torni  all  the  wear  of  some  months  was  taken  up. 


.  On  Road  LoeomoUven.  229 

There  was  an  advantage  in  the  leverage  in  turning  round,  and  the 
crane  was  found  very  convenient  for  handling ;  the  grooved  friction 
wheels,  for  connecting  and  discon||^cting  the  motions,  had  proved 
very  satisfactory,  and  worked  smoothly  and  efficiently, 

Mr.  H.  Maudslay  inquired  what  pressure  of  steam  was  used,  and 
what  weight  could  be  easily  lifted  by  the  crane ;  and  what  was  the 
cost  of  the  whole. 

Mr.  Evans  replied,  that  80  to  40  9)s.  steam  was  used,  and  the  crane 
lifted  50  cwts.;  a  larger  size  was  being  constructed  to  lift  50  cwts.  42 
feet  high  in  half  a  minute.  The  cost  of  the  cranes  at  present  made 
was  about  ^200  complete ;  no  pipes  were  required  for  connexion  to 
the  boiler  as  in  detached  steam  cranes,  and  no  fixings  were  wanted 
for  the  crane  or  boiler ;  all  that  was  required  was  to  lay  down  4-inch 
timbers  to  bed  the  frame  upon,  and  it  was  a  particular  advantage  in 
the  case  of  ships  that  no  holes  were  required  in  the  deck  for  the  crane 
post,  the  whole  being  self-contained. 

Mr.  B.  A.  Gowper  thought  it  was  a  disadvantage  in  the  arrange* 
ment  that  the  steam  must  be  shut  off  directly  the  load  was  off  to  pre- 
vent the  engine  running  away ;  and  a  single  cylinder  had  this  disad- 
vantage— that  it  might  stop  on  the  centre,  causing  a  delay  in  starting 
the  crane  again.  He  thought  it  was  preferable,  lor  working  a  crane, 
to  have  two  cylinders  working  cranks  at  right  angles  and  with  link 
motion,  as  in  Taylor's  steam  winch;  the  engines  were  then  started  or  re- 
versed readily,  in  whatever  position  they  might  have  been  stopped,  and 
there  was  a  decided  advantage  in  thus  getting  rid  of  the  fly-wheel. 

Mr.  Evans  replied,  this  difficulty  of  a  single  cylinder  was  completely 
met  in  the  present  crane  by  having  a  small  hole  remaining  open  when 
the  steam  was  shut  off,  which  allowed  steam  still  to  pass  just  sufficient 
to  keep  the  engine  constantly  moving  at  a  slow  speed,  and  turning  only 
the  first  of  the  friction  wheels.  A  double-cylinder  crane  would  involve 
greater  cost  and  complication,  and  a  good  deal  of  knocking  was  liable  to 
occur  in  the  gearing  of  a  quick  working  crane  on  that  plan ;  there  was 
also  the  objection  of  water  accumulating  in  the  cylinders  when  standing, 
which  was  avoided  by  having  the  engine  always  moving. 

Mr.  H.  Maudslay  thought  it  a  good  idea  to  put  the  boiler  at  the 
back  end  to  balance  the  jib,  which  made  an  advantageous  arrangement. 
In  a  30-ton  steam  crane  recently  erected  in  the  wharf  at  Messrs.  Mauds- 
lay, Son  k  Field's  works,  the  engine  was  fixed  upon  the  jib,  consist- 
ing of  a  pair  of  small  cylinders,  with  short  stroke,  working  cranks  at 
right  angles ;  the  crane  lifted  30  tons  and  the  lowering  and  raising 
were  done  very  smoothly  by  the  cylinders ;  for  lowering  such  a  weight 
double  cylinders  were  of  course  wanted,  to  prevent  a  jerk. — Proc.  In%U 
Mech.  Ilngineers. 

On  Road  Locomotives,*  By  the  Earl  of  GAixnxESS. 

My  present  object  is  not  to  enter  into  any  detailed  history  of  the 
steam  engine  from  its  commencement,  or  to  trace  its  gradual  improve- 

*  From  the  London  OIt.  Eng.  and  Axdi.  Joor^  Angaft,  1800. 
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ment,  but  to  place  before  jou  as  briefly  as  possible  some  of  the  a<lTsih 
tages  that  may  accrue  from  it  as  a  means  of  transit  on  our  common 
roa<ls.  % 

The  public  mind  is  usually  set  against  any  thing  new.  When  steam- 
ers were  first  spoken  of  they  were  looked  on  as  a  most  wild  and  dan- 
gerous expedient.  They  would  be  constantly  on  fire, — would  not,  or 
could  not  go  to  sea, — and  if  they  did,  who  would  be  found  mad  enough 
to  go  with  them  ?  Mr.  Miller,  of  Dalswinton,  found  this  to  the  cost  of 
mind  and  person ;  and  Mr.  Bell,  though  more  successful  with  his  first 
boat  on  the  Clyde,  had  his  battle  to  fight  against  public  opinion.  Rail- 
ways at  first  were  looked  on  as  wild  and  visionary,  and  dangerous  in 
the  extreme  to  Her  Majesty's  subjects.  Thanks  to  George  Stephen- 
son, his  perseverance  had  its  reward,  not  only  to  himself,  but  in  a  much 
larger  degree  to  us. 

My  object  is  to  lay  before  you  what  in  my  opinion  may  some  day 
work  nearly  as  great  a  benefit  on  society  as  our  railways.  The  sub- 
ject is  not  new,  but  I  am  not  aware  that  it  has  ever  been  brought  be- 
fore the  British  Association.  It  is  road  locomotion  by  steam.  It  seems 
the  more  important  at  this  time  to  discuss  the  subject,  as  at  present 
a  bill  is  before  parliament  to  enact  certain  tolls  on  locomotives ;  and 
so  much  fear  is  expressed  by  various  parties  as  to  the  freedom  from 
danger  of  these  machines,  that  I  think  it  a  favorable  opportunity  to 
bring  the  subject  before  the  meeting.  Various  plans  have  been  tried, 
and  vast  sums  of  money  expended,  in  endeavoring  to  perfect  a  good 
road  locomotive.  Watt  designed  one  to  carry  two  persons,  but  it  was 
not  constructed,  his  other  employment  taking  up  so  much  time  as  to 
prevent  him  carrying  it  out.  The  first  actual  steam  carriage  we  read 
of  was  made  by  a  Frehchman  named  Cugnot,  who  showed  it  to  Mar« 
shal  Saxe  in  1763.  He  afterwards  made  one  that,  when  first  set  in 
motion,  went  through  a  wall,  and  being  by  this  means  or  other  violent 
exhibition  of  its  powers  considered  very  dangerous,  was  placed  in  the 
Arsenal  Museum  at  Paris,  where  it  now  is.  An  American,  Oliver 
Evans,  also  invented  a  steam  carriage  in  1772,  but  it  did  not  come 
into  use.  William  Symington  conceived  the  same  idea  for  Scotland, 
but  the  roads  were  then  so  bad,  that,  to  speak  in  a  slang  way,  it  was 
*'no  go  ;*'  this  was  in  1786.  The  next  inventor  was  William  Murdoch, 
who  in  1784  made  a  model  of  a  steam  carriage,  which  is  still  in  pos- 
session of  a  relative  of  Murdoch's.  Another  inventor  of  steam  car- 
riages was  Thomas  Allen,  of  London,  who  in  1789  designed  one  to 
carry  goods  and  passengers. 

The  most  successful,  however,  seems  to  have  been  a  locomotive  built 
by  Richard  Trevethick,  of  Cornwall,  and  Andrew  Vivian,  his  cousin, 
(Trevethick  was  a  pupil  of  William  Murdoch.)  He  took  out  a  patent 
for  it  in  1802.  His  carriage  was  like  a  common  stage-coach.  It  had 
only  one  cylinder.  This  was  the  first  successful  engine  made  to  work 
with  high-pressure,  moving  the  piston  both  ways  agamst  the  pressure  of 
the  atmosphere  only.  The  first  road  steam-carriage  was,  on  the  whole, 
wonderfully  successful.  It  caused  great  excitement  in  his  neighborhood. 
This  carriage  safely  reached  London,  and  was  publicly  exhibited  on  an 
'uclosed  pieoe  of  ground  where  Suston-statMn  now  stands. 
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Having  thus  shown  that  in  the  early  days  of  steam,  carriages  were 
made  and  driven  on  common  roads,  I  am  about  to  bring  the  subject 
before  this  meeting,  in  the  hope  if  it  is  now  taken  up,  and  backed  by 
the  British  Association,  we  shall  have  this  most  useful,  and  now  well 
understood  power,  brought  to  bear  as  a  most  efficient  means  of  convey- 
ing heavy  goods  and  passengers,  as  tenders  to  our  railways,  instead  of 
making  so  many  short  branches  of  railways  that  do  not  pay. 

Mr.  Scott  Russell,  many  years  ago,  made  a  successful  steam  car- 
riage that  ran  between  Glasgow  and  Paisley;  and  if  it  had  not  been 
for  a  most  unfortunate  misunderstanding  between  the  promoters  of  the 
carriage  and  the  road  trustees,  whereby  a  fatal  accident  took  place,  I 
believe  it  would  then  have  made  a  great  stride  in  the  right  direction. 
It  performed  its  journey  very  well  for  some  time. 

One  of  the  great  reasons  why  we  may  now  look  for  success  in  road 
loeomotives  is,  that  instead  of  as  formerly  having  a  heavy  machine  or 
carriage  worked  with  a  comparatively  light  pressure  of  steam,  we  now 
have  a  light  carriage  and  worked  at  a  heavy  pressure.  We  now  have 
the  means  of  making  very  strong  boilers  very  light,  and  to  stand  a 
high  pressure. 

A  number  of  plans  have  been  tried,  all  more  or  less  successful.  The 
first  one  that  came  out  of  late  was  Mr.  Boydell's,  with  its  endless  rail- 
way attached  to  its  wheels.  This  carriage,  though  I  have  not  seen  it 
at  work,  has,  I  understand,  drawn  great  weights  after  it  at  a  cost  much 
less  than  that  of  horse-power ;  and  though  clumsy  in  appearance,  yet 
that  may  be  got  over.  The  first  thing  in  my  mind  is  to  establish  the 
actual  working  of  this  mode  of  hauling. 

We  have  now  another  and  also  a  most  successful  steam  carriage  in 
Mr.  Bray's.  It  is  very  ingenious.  It  has  now  been  working  for  some 
time  with  perfect  success ;  and  though  it  was  unfortunately  transmog- 
rified last  year  into  a  green  dragon,  and  for  a  time  gave  in,  yet  there 
is  no  reason  why  it  should  not  turn  out  a  most  useful  machine.  Indeed 
it  has  proved  itself  so  a  great  many  times  within  a  few  months,  in  taking 
large  loads  through  London.  It  has  drawn  over  thirty  tons  through 
the  most  crowded  thoroughfares  of  London,  and  in  no  instance  has  any 
accident  occurred  during  its  employment.  The  economy  in  its  use  has 
been  equal  to  a  saving  of  one-half  the  cost  of  employing  horse-power. 

Mr.  MeGonnell,  to  whom  the  world  is  largely  indebted  for  very  val- 
uable improvements  in  the  locomotive  engine,  has,  I  believe,  undertaken 
to  give  his  able  attention  to  this  subject,  with  a  view  to  bring  out  a 
simpler  engine  than  that  now  in  use.  This  I  feel  can  be  done  with 
ease,  so  as  to  make  a  much  more  workable  and  less  costly  machine. 
I  think  great  speed  should  not  be  looked  for  in  traction  engines.  What 
is  wanted,  in  my  opinion,  is  a  means  of  taking  large  loads  at  a  small 
cost.  It  is  a  great  mistake  to  suppose  that  injury  is  done  to  the  road 
by  the  use  of  steam  carriages.  The  truth  is  that  there  is  much  less 
injury  done  than  by  using  horses, — the  broad  wheels  acting  like  rollera, 
and  BO  rather  improving  than  hurting  the  road. 

The  Marquis  of  Stafford  has  had  a  small  steam  carriage  in  use  now 
{or  two  years,  and  it  works  with  great  ease.  It  was  made  by  Mr, 
Bickett,  of  Castle  Foundry,  Buckingham.    Since  it  was  made  Mr, 


Kickett  has  made  two  others,  introdacing  great  improTements,  being 
direct  acting  instead  of  being  driven  by  a  pitcb  chain.  One  of  these 
carriaj^es  has  been  built  for  myaelf.  It  weighs  one  ton  and  a  half, 
and  1  have  had  a  speed  of  nearly  twenty  miles  an  hour  out  of  ii.  I 
gave  a  suggestion  as  to  the  mode  of  placing  the  axle  in  connexion  with 
the  driving  gear,  which  I  will  explain.  I  placed  the  axle  of  the  road 
wheel  in  radial  segments,  so  that  the  springs  rise  and  fall  by  the  action 
of  the  road,  the  driving  gear  or  toothed  wheels  are  never  allowed  to 
be  at  a  greater  distance  from  each  other  at  any  time  ;  the  axle  as  it 
rises  or  falls  performing  a  part  of  a  revolution  round  a  crank  shaft, 
on  whieh  is  fixed  the  smaller  wheel  which  gives  the  action  to  the  road 
wheels.  Its  action  is  perfect,  as  the  teeth  of  the  wheels  are  always  in 
gear  to  the  same  depth  ;  and  the  consequence  is  that  the  springs  act 
most  perfectly,  and  it  goes  along  the  road  without  trouble.  1  have 
now  had  several  trips  on  it  from  Buckingham  to  Wolverton,  a  distance 
i  of  ten  miles,  and  this  has  been  done  within  the  hour  including  stoppages. 
Another  advantage  of  steam  on  roads  over  horae-powcr  is,  that  in- 
stead of  requiring  twenty  or  thirty  horses,  forming  quite  a  troop,  to 
take  a  carriage  containing  some  heavy  weight,  you  place  before  the 
Baid  carriage  a  steam  engine.  This  power  will  cost  hut  a  small  suia 
in  comparison  vith  horses;  it  will  be  a  constant  power  so  long  as  it 
gets  coal  and  vater.  It  will  take  up  but  little  room,  not  being  much 
larger  than  a  common  carriage.  This  seems  a  most  important  reason 
for  the  advancement  of  steam,  as  at  this  present  day  saving  of  time, 
money,  space,  and  at  the  same  time  gaining  increase  of  power,  are  co- 
gent reasons  for  advocating  any  cause. — Proc,  Brit.  Aitoc.,  1860. 


fforie  RaUwayt  on  Common  Jioads.*  By  John  Cbanb. 

To  Ihe  Editor!  of  Ibo  Mechmnica'  Mtgaiine: — 

Gkstlbmen  : — Perfectly  agreeing  with  yourselves  and  Messrs.  Train 
&  Burn  in  the  advantages  to  be  derived  from  horse  railways,  I  humbly 
crave  a  comer  in  your  able  and  liberal  Magazine  for  a  brief  exposi- 
tion of  my  own  views  on  a  mere  matter  of  debateable  detail.    It  strikes 


Tig.  1. 


>  need  whatever 


for  the  vehicles  that  run  on  raili 

0   in  public  streets  to  have  flanched 

%    wheels,  which  would  prevent  their 

m    running  except  on  such  rails;  but 

M    that  the  present  wheels  might  be 

^    retained,  provided  all  the  axlctrees 

were  made  the  same  length,  and  a  form  of  rail  adopted  like  that  in  Fig. 

Fig  2  1     It  may  be  called  a  "trough  rail,"  and  is 

"■  five  inches  wide  inside,  with  two  fianches, 

]  and  to  be  fixed  on  continuous  longitudinal 

wooden  sleepers,  or  embedded  inatone  blocks 

laid  down  at  intervals  of  abont  fonr  feet.  I 

I  also  recommend  a  stone  curb  to  be  laid 

along  eadi  side  of  the  rail,  such  as  is  now  generally  used  for  corbbg 
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foot-paths.  But  if  a  flanched  wheel  be  preferred,  then  I  think  the  form 
of  the  rail  in  Fig.  2  is  better  suited  to  meet  the  various  requirements  of 
the  case  than  any  I  have  yet  seen.  Each  could  be  made  either  of 
wrought  or  cast  iron,  and  of  course  of  any  dimensions  to  suit  the  par- 
ticular traffic.  I  will  not  now  take  up  any  more  of  your  space  or  your 
readers'  time  by  enlarging  on  the  advantage  of  my  proposed  plans,  but 
conclude  by  assuring  you  that — whether  they  are  novel  or  not — ^I  shall 
not  patent  them,  but  present  them  to  the  public  gratuitously. 

S9  Lee  Creteeat,  Birmlnghami  Higr  SI,  I860. 


For  the  JouniBl  of  the  Fiuaklin  iBfltlUite. 


New  Rule  for  I)epth%  of  Keystone  for  either  Segmental  or  Elliptie 
Arches  of  Stone.  By  JouN  C.  Trautwinb,  C.E.,  Philada. 

I  submit  the  following  original  rule  for  determining  the  depth  of 
keystone  for  either  segmental  or  elliptic  arches  of  stone,  as  coincid- 
ing more  nearly  than  any  other  with  which  I  am  acquainted,  with  the 
practice  of  the  best  engineers  : 

For  first  class  cut-stone  work  of  hard  material  take  '36  of  the  square 
root  of  the  radius  at  the  crown.  For  second  class  work  *4;  and  for 
brick  or  rubble  arches  *45  of  the  same  square  root. 

The  following  examples  will  show  the  accordance  of  the  rule  with 
existing  structures  both  elliptic  and  segmental,  in  the  first  case,  viz : 
with  first  class  work  and  materials. 

•86^Kadiu8  at  crown. 


' 


Cibin  John  Aqv^net  and  Roadwmy  Areh  of 
the  Washington  Aqneduet,*  . 

GrosTcnor  Bridge,  aeroes  the  DeO}    . 

Londfm  Bridge  (u«w),  Thameit 

OloQceeter  Bridge,  Severn, 

Claix  Bridge,  Vnuice,  .  • 

Dora,  Turin,  • 

N  eniil  J,  ae  designed, 

Menilly,  as  it  exists  on  acoonai  of  the  aeCtle* 
ment  of  the  arches, 

Licking  Af^uednet,  Chet.  and  Ohio  Oanal, 

Staiut'S  Bridge, 

Bow  Bridge,  England, 

Monoeacy  Aqnedact, 

Logar  Vittduet,  Srotland, 

James  River  Aqutsduct,  . 

Beading  Railroad,  at  Reading 

Semi-cin-le, 

Foot  Mapoieon  Viaduct,  Paris,  small  mbUe 
inasoary  in  cement;  multiplj  by  *45i, 

Maldentiead  Viaduct,  brick  in  cement;  mul- 
tiply by  '46 * .^^ 
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Meigs. 
Harrison. 
Kennitt. 
Telfbxd. 

Mosea. 
Ferronet 

Perronei. 
Fisk. 
Rennia. 
Walker  and 

Burges. 
Pisk. 
Miller. 
Ellet 
Steele. 


Oonche. 
Brunei. 


Our  public  works  abound  with  cut-stone  arches  having  keys  varying 
from  '36  to  *4  of  the  square  root  of  the  radius  of  the  crown,  and  with 
rubble  arches  having  keys  from  *4  to  -45  of  the  same  square  root;  but 
I  have  not  thought  it  necessary  to  introduce  them. 

*ThIs  is  the  largest  stone  arch  of  modem  times,  or,  pethopg,  of  any  former  period,  nnleas  we  exceAt  the 
■adent  bridge  of  Treno,  said  id  tore  Uen  261  feet  span ;  it  was  designed|  and  ita  eiecltoii  aapexiBtenied  hj 
dipt  Montgomery  C.  Meig^  of  the  U.  B.  Topog.  Xngineers.  ^ 

to* 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

ffickt'  Maximum  and  Minimum  Mercurial  Thermometer.* 
The  following  description  of  h  new  maximam  and  minimum  mercu- 
rial thermometer  invented  by  Mr.  Jamea  Hicks,  was  written  by  Bal- 
four Stewart,  Esq.,  and  communicated  to  the  Royal  Society  by  J.  P. 
Gasaiot,  Esq.: — 

About  a  fortnight  since,  Mr.  James  Hicks,  the  intelligent  foreman 
of  Mr.  L.  P.  Casella,  optician,  called  at  Kew  Observatory  with  an  in- 
strument of  the  accompanying  description,  for  the  purpose  of  having 
it  compared  with  the  ordinary  maximum  and  minimum  thermometers. 
This  comparison  proving  very  satisfactory,  and  the  principle  of  the 
instrument  commending  itself  to  Dr.  Robinson,  Mr.  Gassiot,  Professor 
Walker,  and  several  other  scientific  men  who  examined  it,  Mr.  Gassiot 
requested  me  to  write  a  short  description  of  it,  which  he  thought  might 
be  of  interest  to  the  Royal  Society.  For  many  particulars  of  this  de- 
scription I  am  indebted  to  Mr.  Casella,  and  Mr.  Hicks,  who  furnished 
me  with  details  regarding  the  construction  of  the  instrument. 

Its  chief  advantage  consists  in  its  furnishing  ns  with  a  mercurial 
minimum  thermometer,  no  serviceable  instrument  of  this  description 
having  hitherto  been  made.  At  the  same  time  it  is  also  capable  of 
being  used  as  a  mercnrial  maximum  thermometer. 

The  principle  of  the  instrument  is  brieSy  as  follows : — It  has  a 
cylindrical  bulb  nearly  threo  and  a  half  inches  long  and  half  an  inch 
in  diameter,  filled  with  mercury.     This  gives  a  bore  nearly  g'^th  of  an 
inch  wide,  and  a  scale  on  which  1° 
I  Fahrenheit  corresponds  to  about  i^gth 
of  an  inch,  when  the  gradoation  has 
I  reached  150°  F.  or  bo  ;  both  the  tube 
and  the  scale  are  made  to  assame  a 
position  at  right  angles  to  that  which 
nsly,  BO  that  the  first  portion  of  the 
ertical,  the  second  will  be  horizontal, 
horizontal  scale  are  not,  however,  in 
on  the  vertical,  for  in  the  instrament 
ant  is  taken,  while  150°  is  the  highest 
al  scale,  the  first  on  the  horizontal  is 
le  third  10°,  and  so  on.   The  reason  of 
ttioD  will  immediately  appear.     Above 
a  small  quantity  of  spirits  of  wine, 
listance  into  the  horizontal  tube.    The 
he  graduation,  correspond  in  such  mas- 
end  of  the  spirit  column  denotes  the 
_  oraturo  ae  the  mercury.     The  remain- 
.  der  of  the  horizontal  tube  is  filled  with  air.     There  are  two  movable 
indices  in  the  spirit  column,  one  in  the  vertical  tube,  the  other  in  the 
ItoriiODtal,  each  about  half  an  inch  long.     The  former,  B,  conaistB  of 
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a  fine  steel  magnet  inclosed  in  glass.  This  forms  the  body  of  the  in- 
dex. At  either  extremity  there  is  a  head  of  black  glass,  similar  to 
that  which  occars  in  the  index  of  an  ordinary  minimum  themometer. 
A  fine  hair  is  tied  roand  the  neck  of  this  index,  between  the  body  and 
the  upper  head ;  and  it  is  made  to  hang  down  by  the  side  so  that  by 
its  elastic  pressure  against  the  tube  the  index  may  be  kept  in  its  place 
notwithstanding  its  verticality.  The  index  in  the  horizontal  tube  A  is 
in  all  respects  similar  to  that  of  an  ordinary  maximum  thermometer. 

Let  us  now  suppose  the  instrument  fixed  in  its  position,  the  first 
part  of  the  stem  being  vertical.  In  order  to  adjust  it  we  must  first 
bring  the  vertical  index  into  contact  with  the  upper  extremity  of  the 
mercurial  column.  To  do  this,  let  us  take  two  small  but  strong  horse- 
shoe magnets,  and  lay  the  one  above  the  other,  so  that  the  poles  of  the 
one  shall  overlap  to  a  small  extent  the  corresponding  poles  of  the  other. 
Bring  the  magnets  up  to  the  index  in  such  a  manner  that,  while  the  poles 
of  the  one  bear  against  the  side  of  the  glass  tube,  the  overlapping  poles 
shall  lie  over  the  tube  so  as  to  be  in  front  of  the  index ;  the  index  will 
now  follow  the  motion  of  the  magnets,  and  it  may  thus  be  brought 
down  to  the  surface  of  the  mercury.  In  order  to  bring  the  horizontal 
index  to  the  extremity  of  the  spirit  column,  all  that  is  necessary  is  to 
incline  the  horizontal  tube  a  little  downwards  by  pressing  on  the  end. 
The  indices  being  now  set  and  the  instrument  in  adjustment,  let  us 
suppose  the  temperature  to  rise — the  mercurial  column  will  push  the 
vertical  index  up,  but  this  index  will  remain  in  its  place  when  the 
mercury  again  falls,  and  will,  therefore,  denote  the  maximum  tempe- 
rature reached.  On  the  other  hand,  let  us  suppose  the  temperature  to 
fall — the  mercury  in  falling  is  followed  by  the  spirit  column  propelled 
by  the  air  behind  it.  The  spirit  column  again  will,  on  its  edge  coming 
in  contact  with  the  end  of  the  horizontal  index,  draw  the  index  with 
it  into  a  position,  where  it  will  remain  when  the  mercury  again  rises. 
This  index  will,  therefore,  register  the  extreme  minimum  point  which 
the  spirit  column  has  reached ;  but  by  the  principle  of  graduation  this 
will  correspond  with  the  minimum  point  reached  by  the  mercurial 
column. 

Let  us  now  suppose  that  a  small  portion  of  the  spirit  column  has  be- 
come separated,  and  lodged  itself  in  the  extremity  of  the  tube.  The 
principle  of  graduation  will  immediately  enable  us  to  discover  this  by 
a  want  of  correspondence  being  produced  in  the  reading  of  the  mercu- 
rial and  of  the  spirit  columns.  If,  for  instance,  before  the  separation 
the  mercury  read  50^,  and  the  horizontal  extremity  of  the  spirit  col- 
umn also  50^,  it  is  clear  that,  after  the  abstraction  of  spirits  has  taken 
place,  the  horizontal  column  will  read  lower.  We  have  thus  a  check 
upon  this  possible  source  of  error,  which  we  have  not  in  the  ordinary 
minimum  thermometer.  Indeed,  it  is  to  all  intents  a  mercurial  mini- 
mum thermometer  that  we  are  now  describing,  the  spirits  serving  mere- 
ly as  a  vehicle  for  the  indices.  It  will  be  remarked  that  were  both 
columns  capable  of  acting  in  a  horizontal  position,  there  would  be  no 
necessity  for  the  bend,  and  the  instrument  would  be  more  portable ; 
but  in  this  position  it  is  found  there  is  danger  of  the  spirits  becoming 
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mixed  with  the  mercury,  and  thus  interfering  with  the  action  of  the 

instrument.     Should  this  ever  be  brought  about  by  traveling,  or  aoj 

cause,  a  smart  jerk  or  two  of  the  instrument  will  join  the  separated 

columns  and  put  all  right. 

The  instrument  is  thus  constructed : — The  vertical  tube,  including 
the  bulb,  is  first  made  and  filled  with  mercury  to  the  proper  height, 
and  the  magnetic  index  is  introduced ;  then  the  horizontal  tube  is 
joined,  and  the  spirits  of  wine  and  the  horizontal  index  are  introduced. 
The  bulb  is  then  placed  in  a  freezing  mixture,  in  order  that  the  mer- 
cury may  retreat  as  far  as  possible,  followed  by  the  spirits  of  wine. 
The  tube  is  then  sealed,  care  being  taken  that  the  bore  shall  end  in  a 
small  rounded  chamber ;  for,  if  pointed,  some  of  the  spirits  would  be 
apt  to  lodge  there,  whence  it  would  be  difficult  to  remove  it.  The  ob- 
ject of  cooling  the  bulb  before  sealing  ofi"  is,  that  we  may  have  as  muck 
air  in  the  tube  as  possible,  for  its  pressure,  as  already  mentioned,  en- 
ables the  spirits  to  follow  the  mercury  when  the  latter  falls. 

To  graduate  the  instrument,  set  it  with  the  mercurial  stem  horizon- 
tal in  melting  ice,  then  point  oflf  the  extremity  of  the  mercurial,  and 
also  of  the  spirit  column  as  corresponding  to  32^  F.  Perform  a  similar 
operation  in  water  42^,  52^,  62°,  &c.,  and  also  in  freezing  mixtures 
down  to  zero,  or  lower  if  necessary. 

In  conclusion,  if  used  as  a  wet-bulb  thermometer,  this  instrument 
will  give  us  the  maximum  and  minimum  temperatures  of  evaporation 
obtained  under  precisely  the  same  circumstances. 


On  Indications  of  Vacua,* 

An  interesting  paper  ^'  On  Vacua  as  Indicated  by  the  Mercurial 
Siphon-gauge  and  the  Electrical  Discharge  **  was  recently  read  at  the 
Boyal  Society,  by  J.  P.  Gassiot,  Esq.,  F.R.S.  The  following  is  an 
abstract  of  it: 

*'  That  the  varied  condition  of  the  stratified  electrical  discharge  is 
due  to  the  relative  but  always  imperfect  condition  of  the  vacuum 
through  which  it  is  passed,  is  exemplified  by  the  changes  which  take 
place  in  the  form  of  the  strisa  while  the  potash  is  heated  in  a  carbonic 
acid  vacuum-tube.  In  order,  if  possible,  to  measure  the  pressure  of 
the  vapor,  I  had  a  carefully  prepared  siphon  mercurial  gauge  sealed 
into  a  tube  15  inches  long,  at  an  equal  distance  between  the  two  wires 

AB.  This  tube  was  charged 
with  carbonic  acid  in  the  man- 


B 


tl 


< 


|3  ner  described  by  me  in  a  former 

H  I .  communication.  When  exhaust- 

ed by  the  air-pump  and  sealed, 
it  showed  a  pressure  indicated 


by  about  0*6  inch  difierence  in  the  level  of  the  mercury ;  the  potash 
was  then  heated ;  the  mercury  gradually  fell  until  it  became  perfectly 
level.  Dr.  Andrews  {Philosophical  Magazine^  February,  1852,)  has 
ahowa  that  with  a  concentrated  solution  of  caustic  potassa,  he  obtained 

•from  Uie  LoBdvo  Mtnhaninfi*  MagMJae,  Janc^  IMO. 
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with  carbonic  acid  a  vacaum  with  the  air  pump  so  perfect  as  ^to  exer- 
cise no  appreciable  tension,  as  no  difference  in  the  level  of  the  mercury 
in  the  siphon-gauge  could  be  detected.  On  trying  the  discharge  in 
the  vacuum-tube  after  the  potash  had  cooled,  I  found  it  gave  the  cloud- 
like stratifications,  with  a  slight  reddish  tinge ;  consequently  not  only 
was  the  vacuum  not  perfect,  as  denoted  by  the  form  of  stratifications, 
but  in  this  tube  the  color  denotes  that  even  a  trace  of  the  air  remains^ 
probably  that  portion  in  the  narrow  part  of  the  siphon-gauge,  which^ 
from  its  position,  was  not  displaced  by  the  Ccarbonic  acid." 

"The  potash  was  subsequently  heated  until  the  discharge  was  re- 
daced  to  a  wave  line,  with  very  narrow  striae ;  in  this  state  moisture 
is  seen  adhering  to  the  sides  of  the  tube ;  but  even  in  this  state  the 
difference  in  the  level  of  the  mercury  in  the  gauge  did  not  ever  vary 
more  than  *05  inch.  As  the  potash  cooled,  the  discharge  altered 
through  all  the  well-known  phases  of  the  striae,  the  mercury  again  be* 
coming  quite  level.  At  first  almost  the  slightest  heat  applied  to  the 
potash  alters  the  form  of  the  stratifications ;  as  the  heating  is  repeated, 
longer  application  is  necessary ;  but  it  shows  how  sensibly  the  electrical 
discharge  denotes  the  perfection  of  a  vacuum,  which  cannot  be  de- 
tected by  the  ordinary  method  of  mercurial  siphon-gauge. 


Chain  Riveting.^  By  W.  Faibbairn,  Esq.,  LL.D.,  F.R.S.,  &c.,  &c. 

In  the  formation  of  the  bottom  of  a  tubular  girder,  whether  com- 
posed of  cells,  as  in  the  Britannia  and  Conway  bridges,  or  of  double 
plates,  as  in  smaller  examples,  it  is  of  importance  to  have  as  few  joints 
as  possible.  Hence  the  plates  should  be  rolled  as  long  as  their  weight 
and  thickness  will  allow,  and  the  joints  be  carefully  united  by  cover- 
ing plates,  chain  riveted,  as  shown  in  the  following  sketch,  with  three 
or  more  rows  of  rivets,  according  to  the  width  of  the  plates.     Eight 
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rivets  are  required  in  each  of  the  lines,  four  on  each  side  of  the  joint, 
to  give  sufficient  strength,  and  the  area  of  the  rivets  collectively  should 
be  equal  to  the  area  of  the  jointed  plates,  taken  transversely  through 
one  line  of  the  rivets,  the  area  of  the  parts  punched  out  in  that  line 
being  deducted.  These  proportions  give  the  required  security  to  the 
joint,  and  afford  nearly  the  same  strength  to  a  tensile  strain  as  the 
solid  plate ;  that  is,  if  the  covering  plates  be  as  much  thicker  as  will 
give  the  same  area  of  section  through  the  rivet  holes  as  the  imperfo- 
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rated  double  plate.  These  precautions  being  taken  in  covering  tbe 
joints  of  the  plates  and  in  securing  the  angle  irons  which  unite  the 
sides  with  the  bottom,  it  will  meet  in  practice  all  the  requirements  of 
u  uniform  power  of  resistance  to  strain  from  one  end  of  the  girder  to 
the  other. 

In  a  long  experimental  inquiry  which  I  undertook  some  years  since, 
it  was  shown  that  there  was  a  loss  in  the  riveted  joint,  as  compared 
with  the  solid  plate,  of  30  to  50  per  cent.;  that  is,  taking  the  strength 
of  the  solid  plate  at  100,  that  of  the  double  riveted  joint  would  be  70, 
and  that  of  the  single  riveted  joint  50. 

This  great  deficiency  in  the  strength  of  joints  subjected  to  a  trans- 
verse strain,  caused  considerable  difficulty  in  designing  the  Britannia 
and  Conway  bridges;  double,  treble,  and  quadruple  riveting  was 
thought  of ;  but  one  after  another  was  abandoned,  on  account  of  the 
rivet  holes  weakening  the  plates ;  and  I  should  almost  have  despaired 
of  attaining  the  object  in  view,  but  for  the  system  of  longitudinal  or 
chain  riveting  having  occurred  to  me,  after  repeated  trials  of  other 
modes  and  forms.  Experiment,  however,  established  the  perfect  security 
of  this  method,  as  the  following  tables  clearly  demonstrate.  Two  dis- 
tinct methods  were  tried,  one  with  a  single  thickness  of  plates,  the 
joint  having  a  covering  strip  on  each  side ;  the  other  witlj  two  thick- 
nesses of  plate,  there  being  a  joint  in  one  of  them  covered  by  a  plate, 
and  kept  in  position  by  a  line  of  rivets  as  already  described.  The 
jointed  plates  having  been  prepared,  the  experiments  were  effected 
by  a  powerful  lever,  tearing  the  joints  and  plates  asunder  in  the  direc- 
tion of  the  line  of  rivets. 

Chain  Riveting,    Singfe  Plates,  with  double  Covers  wer  the  Joint. 


No.  of 
Experiment. 

a 

a 

Elongation  in 
inches. 

Hbvaru. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

6,600 
26,656 
28,448 
30,240 
32,032 
33.824 
35.626 
37,418 
39.210 
41,002 

021 
•034 
•034 
•044 
•052 
•056 

Weight  of  the  lever. 

r\     r-^.    r\    r^     r^    o     /^   r\ , 

r:^wJ^/f''  >^'^:^/;^^^^^/^y^^.:c'.^^^^ 

\J       'O      W     V^'       ^J      '^      \^     ^' 

Torn  asunder  through  a  riTet  hole  after  sttstaining  the  load 
a  few  seconds. 

Sq.  in. 
Area  of  section  through  solid  plate,  .  .        3-5x-25         =875 

Area  of  the  covering  plates,  .  .  S^SX'^G         =s-9l0 

Area  of  section  through  rivet  hole,  .  .         80x  25         ass-7d0 

Diameter  of  the  rivets,  each  ^  inch,  four  on  each  aide  of  the  joint* 

If  we  take  ihe  area  of  the  plate  at  the  point  of  fractan  or '760  inch,  it  will  be  fooni 
^at  it  required  a  power  of  24  41  or  nearly  24}  tone  per  equ»re  inch  to  tear  it  asundtr. 


PartieularB  of  the  Steamer  Zouave. 


289 


From  the  following  experiment,  it  appears  that  the  fracture  took 
place  through  the  solid  plate  on  one  side,  and  by  shearing  off  the  rivets 
on  the  other.  Hence  the  area  of  section  of  fracture  -a-STS  x  'TSSsi 
1*66  inches,  and  proceeding  as  before,  we  have  18'78  tons  per  square 
inch  as  the  breaking  weight. 

Chain  Ritfeting,    Double  Plaita,  and  a  single  Cover  over  the  Joints. 
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'Weight  of  the  lever. 


■    O r-\      ^^       /^ ^1:^ /^      ,^      /^ 


-ksi::-^.. 


Broke  by  ehearing  off  the  rlveta  doge  to  the  plate. 


2X-876 


Sq.  in. 
=  1-760 
b1*5 
b0  91 


Area  of  section  through  plates, 
Area  of  section  through  rivet  holes,     •  • 

A  rea  of  covering  plate  through  rivet  holes, 
Bivets  as  before,  ^-iuch  diameter. 

Finding  the  resisting  powers  of  the  rivets  unequal  to  the  strength 
of  the  double  plates,  they  were  afterwards  increased  from  half  an  inch 
to  five-eighths  of  an  inch  in  diameter,  or  until  the  area  of  the  riveta 
approached  nearly  to  the  area  of  the  plates,  which  gave  the  required 
strength.  In  joints  of  this  description  it  will  be  found  that  the  resist- 
ing powers  of  the  rivets  is  nearly  equal  to  that  of  the  plates,  «.e.,  the 
resisting  power  of  the  rivet  is  to  that  of  the  plates  as  their  sectional 
areas  respectively.  This  is  an  agreement  with  the  following  laws, 
which  have  been  deduced  from  experiment : — 1st,  that  the  ultimate 
resistance  to  shearing,  in  any  bolt  or  rivet,  is  proportional  to  the  sec- 
tional area  of  the  bar  torn  asunder ;  and,  2d,  that  the  ultimate  resis- 
tance of  any  bar  to  a  shearing  strain  is  nearly  the  same  as  the  ultimate 
resistance  of  the  same  bar  to  a  direct  longitudinal  strain. 
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Particuiars  of  the  Steamer  Zouave* 

Hull  built  by  John  Engles.  Machinery  by  Morgan  Iron  Works, 
]S^ew  York.  Owners,  Sandford's  Independent  Line^  New  York  to 
Philadelphia. 

Hull. — Length  ob  deck,  320  ft.  Breadth  of  beam  (molded),  30  ft.  8  ins.  Depth  of 
hold  to  spar  deck,  IS  ft.  3  ins.  Frames,  molded,  14  ins., — sided,  6  ins., — 24  ins.  apart 
from  centres,  and  strapped  with  diagonal  and  double  laid  braces,  4xi  in.  One  indepen- 
dent steam  fire  and  bilge  pump.  One  bulkhead.  Promenade  deck  with  saloon,  cabin, 
and  state-rooms.  Draft  of  water  forward  and  aft,  6  ft.  6  ins.  Area  of  immersed  section  at 
load  draft  of  6  ft.  6  ins.,  176  sq.  ft.    Masts,  two— Rig,  Schooner.  Tonnage,  800  tons. 

Evoiiiis.— Vertical  beam.  Diameter  of  cyiiader,  60  ins.  Length  of  stroke,  U  ft. 
Cut-off,  one-haU^ 
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Boiler — One-^Retarn  flued.  Length  of  boiler,  27  ft.  Bnadth  of  do^  (front)  13  ft. 
Height  of  do.  exclusive  of  steam  chimney,  1 1  ft.  8  ins.  Number  of  fanitces,  twob 
Breadth  of  do.,  5  ft.  9}  ins.  Length  of  grate  bars,  7  ft.  6  ins.  Namber  of  floes,  belov, 
ten — 2  of  22},  and  4  each  of  15  and  17  ins. — above,  twenty — 10  each  of  8^  and  9|  ini. 
Length  of  flues,  above,  20  ft.  8  ins.,  below,  14  ft.     Diameter  of  smoke  pipe,  52  ins. 

Paddle  Wheels  — Diameter  over-boards,  31  ft.  Length  of  blades,  7  ft.  Depth  of  do., 
24  ins.     Number  of  do.,  27. 

Date  of  trial,  November,  1860.  C.  H,  H. 


For  the  Journal  of  the  Fnnklin  Institate. 

Particulars  of  the  U,  S.  Steamer  Seminole. 

Hull  built  by  United  States  Government.  Machinery  by  Morgan 
Iron  Works,  New  York. 

Hull. — Length  at  load  line,  200  ft.  Breadth  of  beam  (molded)*  28  ft  Depth  of 
hold  to  spar  deck,  14  ft.  Length  of  engine  room,  coal  bunkers,  Ac.,  48  ft.  Two  balk- 
heads.  One  independent  steam  fire  and  bilge  pump.  Draft  of  water  forward  and  aft,  10  ft. 
Tonnage,  755  tons.  Area  of  innuersed  section  at  load  draft  of  10  ft.,  264  sq.  ft.  Ca- 
pacity of  coal  bunkers,  220  tons.     Mssts,  three— Rig,  Bark.     Speed  in  knots,  9. 

Enqike8.-»Two,  horizontal  steeple.  Diameter  of  cylinders,  two  of  50  ins.  Length 
oi  stroke,  2  ft.  6  ins.  Maximum  pressure  of  steam,  60  lbs.  Cut*ofi^  one-half.  Maxi- 
mum revolutions  at  above  pressure,  80. 

Boilers — Two,  and  one  donkey.  Vertical  tubular.  Length  of  boilers,  22  ft.  Breadth 
of  do.,  10  ft.  6  ins.  Height  of  do.  exclusive  of  steam  chimney,  10  ft.  3  ins.  Numbsr  of 
fuYnaces.  12.  Breadth  of  do.,  3  ft.  Length  of  grate  bars,  6  ft.  6  ins.  Nunaber  of  tnbss, 
3685.  Internal  diameter  do.,  2  ins.  Length  do.,  2  ft.  7i  ins.  Diameter  of  smoke  pipe,  6  ft. 
Height  of  do.,  42  ft. 

Pbopkllkr. — Diameter  of  screw,  9  ft.  6  ins.  Pitch  of  do*,  18  ft.  Namber  of  blades 
two. 

Date  of  trial,  May,  1860.  C.  H.  H. 


For  the  Joomal  of  the  Fnnklin  Ihatltvte. 

Particulars  of  the  Steamer  New  Brunsunek. 

Hull  built  by  John  Engles.  Machinery  by  Morgan  Iron  Works, 
New  York.  Owners,  International  Steam-ship  Company.  Intended 
service,  Portland  to  St.  Johns,  N.  B. 

Hull. — Length  on  deck,  224  ft.  Breadth  of  beam  (mold^,  80  ft.  8  ins.  Depth  of 
hold  to  spar  deck,  12  ft.  Frames— molded,  14  ins. — sided,  6  ins.-*apart  at  eentres,  84  ini. 
and  strapped  with  diagonal  and  donble  laid  braces,  4xi  ><>•  Independent  steam  firs  and 
bilge  pumps.  Promenade  deck  with  saloon,  cabin,  and  state-rooms.  One  buikheai 
Draft  of  water,  forward  and  aft,  6  ft.  6  ins.  Tonnage,  816  tons.  Area  of  immersed  sec- 
tion at  draft  of  6  ft.  6  ins.,  175  sq.  ft.    Masts,  two — Rig,  Schooner* 

Engxmi.— Vertical  beam.  Diameter  of  cylinder,  48  ins.  Length  of  stroke*  11  (t- 
Cut-off,  variable. 

BoiLBR — One — Retam  fiued.  Length  of  boiler,  26  ft.  2  ins.  Breadth,  front,  13  ft 
Height,  eiclnsive  of  steam  chimney,  11  ft.  6i  ina.  Number  of  furnacea,  two.  Breadth 
do.,  6  ft.  9}  ina.  Length  of  grate  bars,  7  ft.  6  ins.  Number  of  fines,  above.  6,  briow, 
10.    Internal  diameter  of  fines,  above,  1  ft.  6  ins.,  below,  3  of  82^^  ins.,  and  four  etch  of 
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16  and  17  int.  Leogtli  of  flaea,  above,  18  feet  6|ine.y  below,  13  feet  9  ina.  Diameter  of 
•moke  pipOt  4  feet  4  ins. 

Pa  DDL!  Whbilb. — Diameter,  over  .boards,  31  feet    Length  of  blades,  7  feet.  Depth 
do.,  32  ins.    Number  do.,  27. 

Date  of  trial,  October,  1860.  C.  H.  H. 


Trasslated  for  the  Joamal  of  the  FrftBklln  Iiutltate. 

On  the  Mastic  Force  of  Vapors.    By  M.  V.  Regnault. 

'^  I  presented  to  the  Academy,  in  August,  1854,  the  principal  re- 
sults of  the  experiments  which  I  had  made  to  determine  the  laws  which 
exist  between  the  elastic  forces  of  vapors  and  the  temperatures  to  which 
they  are  subjected.  This  work  is  a  portion  of  a  long  series  of  investi- 
gations, the  first  part  of  which  was  published  in  1845,*  the  principal 
object  of  which  is  to  collect  the  physical  elements  necessary  to  calcu- 
late the  theoretical  work  which  can  be  obtained  from  a  substance,  either 
when  it  is  transformed  into  an  elastic  fluid  by  means  of  a  known  quan- 
tity of  heat,  or  when  the  elastic  fluid,  losing  a  certain  quantity  of  heat, 
develops  a  known  moving  power,  either  in  resuming  the  liquid  state 
as  in  the  condensing  steam  engine,  or  simply  in  increasing  in  volume^ 
as  occurs  in  high  pressure  steam  engines  and  in  hot-air  engines. 

''  The  law  which. connects  the  elastic  forces  of  gases  and  vapors  with 
their  temperature  necessarily  plays  an  important  part  in  this  ceneral 
question.  Moreover,  it  appears  that  it  ought  to  be  one  of  the  simplest 
of  the  theory  of  heat,  because  it  depends  only  upon  two  elements 
which  are  clearly  defined  and  susceptible  of  precise  determination^ 
the  temperatures  and  the  pressures  which  the  elastic  forces  balance. 

<*  This  announcement  will  explain  the  interest  which  I  attached  to 
an  investigation  of  this  ^ort,  and  the  perseverance  with  which  I  col- 
lected its  elements.  In  fact,  my  work  extends  from  gases  which  have 
been  liquefied  by  compression,  to  substances,  such  as  mercury  and 
sulphur,  whose  boiling-points  are  not  so  high  but  that  they  may  be  kept 
in  ebullition,  under  high  pressures,  in  apparatus  which  can  now  be 
constructed. 

^'  The  Memoir  which  includes  the  whole  of  these  observations  has 
been  printed  for  several  years ;  it  forms  a  part  of  vol.  xxvi,  of  the 
Memoirs  of  the  Academy.  The  publication  has  been  delayed  by  cir- 
cumstances beyond  my  control,  and  particularly  by  the  necessity  of 
myself  tracing  upon  the  plate,  as  I  did  for  steam  {Memoirs  of  the 
Academy  J  vol.  xxi,)  the  points  determined  by  each  separate  experi- 
mentf  and  the  curves  which  exhibit  their  connexion. 

'*  This  Memoir,  as  I  announced  in  1854  {Comptes  BenduSj  vol.  xxxix, 
pp.  801,  845,  897),  is  divided  into  five  parts : 

^^  1st.  The  first  includes  my  examinations  into  the  elastic  forces  of 
saturated  vapors  through  a  great  range  of  temperatures. 
.    ^^  2d.  The  second  treats  of  the  elastic  forces  of  vapors  emitted  by 
saline  solutions,  and  of  their  boiling-point  under  difierent  pressures. 

*  8m  Joara.  Ftank.  Inst,  present  wries,  toIs.  xw,  Tfl,  sad  xTiL 
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^'  3d.  In  the  third,  I  study  the  elastic  forces  of  these  same  yapors 
in  the  air  and  in  other  gases. 

*'  4th.  The  fourth  treats  of  the  elastic  forces  of  vapors  from  two 
volatile  liquids,  either  dissolved  in  one  another,  or  simply  superposed 
when  they  exercise  no  mutual  dissolving  action. 

'*  5th.  Finally,  in  the  fifth,  I  endeavor  to  determine  whether  the 
solid  or  liquid  state  of  the  same  body  exercises  any  influence  for  the 
same  temperature  over  the  elastic  force  of  the  vapor  which  it  emits. 

*'  I  shall  not  here  again  allude  to  the  last  four  parts  of  the  Memoir; 
the  general  conclusions  which  I  thought  could  be  drawn  from  my  ex- 
periments appear  to  be  sufficiently  expressed  in  the  Compten  Ji^ndui 
of  1854.  I  ask  of  the  Academy  only  the  permission  to  give  it  some 
developments  of  the  first  part,  that  which  treats  of  the  elastic  forces 
of  saturated  vapors  in  vacuoy  of  which  I  could  cite  but  a  few  examples 
in  my  communication  in  1854. 

*'  The  various  apparatus  which  I  used  in  these  researches  are  de- 
scribed in  the  Memoir ;  I  shall  not  dwell  upon  them ;  remarking  only 
that  they  are  referable  to  two  different  taethods. 

^*  The  first,  which  I  call  the  statical  method^  consists  in  determining 
the  pressure  which  equilibriates  the  elastic  force  of  the  vapor,  at  retf, 
which  a  liquid  in  excess  emits  at  various  temperatures.  In  the  second 
method,  which  I  call  the  dynamical  method^  the  vapor  is  always  in 
motion,  and  we  determine  the  temperature  of  the  vapor  which  the 
liquid  continually  emits  when  boiling  under  different  pressures. 

'*  These  two  methods  give  results  which  are  identical : 

*'  1st.  When  the  liquid  is  perfectly  homogeneous.  It  is  not  so  when 
it  is  impure ;  the  presence  of  the  smallest  quantity  of  a  volatile  fo- 
reign body  shows  itself  immediately  by  the  non-superposition  of  the 
two  graphical  curves  belonging  to  the  two  methods. 

'^  zd.  When  the  liquid  has  not  a  great  molecular  attraction.  In  the 
opposite  case  the  liquid  boils  intermittently  with  violent  starts,  and 
the  determinations  by  the  dynamical  method  become  very  uncertain. 

<^The  two  methods  could  be  successfully  applied  to  the  greater  part 
of  the  volatile  substances  which  were  submitted  to  my  experiments,  and 
they  have  enabled  me  to  determine  their  elastic  forces  from  the  low- 
est temperatures  up  to  those  which  correspond  to  pressures  of  from 
12  to  15  atmospheres.  The  greatest  part  of  the  gases  liquified  by 
pressure  give  liquids  which  possess  great  molecular  attraction  and  re- 
sist ebullition  notwithstanding  their  extreme  mobility.  Their  elastic 
forces  can  only  be  certainly  determined  by  the  statical  method.  When 
we  wish  to  apply  the  dynamic  method,  the  thermometer  cannot  be 
placed  in  the  vapor  of  the  boiling  liquid  unless  the  boiling-point  is 
above  the  temperature  of  the  surrounding  air ;  for  if  it  be  inferior, 
the  vapor  may  become  overheated,  and  the  indications  of  the  thermo- 
meter will  be  wrong.  If  the  thermometer  is  placed  in  the  boiling 
liquid,  it  does  not  show  a  constant  temperature  during  ebullition,  al- 
though the  pressure  remains  the  same.  The  indications  of  the  ther- 
mometer chanffe  much  according  to  the  manner  in  which  the  heat  is 
applied.    The  Doiling  ia  not  continaoua ;  it  takes  place  with  violent 
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shocks,  which  are  attended  bj  a  sharp  noise  like  that  of  the  vater- 
hammer  when  it  is  suddenly  inverted.  These  effects  vary  much  with 
the  pressure  under  which  the  boiling  takes  place.  Certain  liquids  pre- 
sent them  even  under  pressures  below  that  of  the  atmosphere ;  in 
others  they  appear  only  under  high  pressures. 

^^  The  limits  to  which  I  am  obliged  to  confine  myself  in  this  rUume^ 
do  not  allow  me  to  state  the  individual  observations  which  I  have  made 
on  each  substance,  nor  even  to  explain  the  method  of  graphical  con- 
struction, nor  the  formulas  of  interpolation  by  which  I  endeavored  to 
express  the  results  of  my  experiments  in  the  best  way.  I  will  remark 
only,  that  of  all  the  modes  of  interpolation  which  were  successively 
tried,  the  formula  by  exponential  series,  proposed  by  De  Prony  and 
applied  by  M.  Biot,  to  the  vapor  of  water  under  the  form 

Log.  F  — a  +  6a*+ctf< 

is  the  one  which  applied  most  exactly  to  all  the  substances  studied. 
This  formula  has,  besides  the  advantage  of  containing  five  constants, 
for  the  determination  of  which,  five  points  of  the  graphic  curve,  hav- 
ing equidistant  abscissae,  may  be  selected,  so  that  the  curve  represent- 
ed by  the  formulae  can  vary  but  very  little  from  the  curve  traced 
through  the  intermediate  points.  Moreover,  I  show  in  my  Memoir 
that  for  a  great  number  of  the  substances  studied,  we  may,  by  a  con- 
venient adjustment  of  the  fixed  points  which  serve  to  calculate  the 
constants,  without  sensibly  departing  from  the  data  of  direct  observa- 
tion, calculate  a  formula  with  two  exponentials 

Log^  F  =  «  + Ja'  -f-  <?«*, 

in  which  the  term  e  ^  introduces  only  quantities  less  than  the  errors 
of  observation,  so  that  it  may  be  reduced  to  the  more  simple  one. 

Log.  Fa  a+laK 

*^  This  consideration  and  the  great  resemblance  which  the  curves 
traced  for  the  different  substances  have  to  each  other,  when  the  ordi- 

F 
nate  is  taken  equal  to  TfoTTj  leads  me  to  think  that  the  law  of  the 

ToU 

elastic  forces  and  temperatures  would  present  itself  under  a  very  simple 
form,  if  for  the  variable  independent  we  should  assume  not  the  tem- 
perature as  we  define  it  in  an  entirely  arbitrary  manner,  but  another 
element  which  should  be  immediately  connected  with  the  constitution 
of  each  body,  and  whose  origin  should  be  fixed  for  each  one  of  them. 
'*  I  have  in  the  following  tables  presented  the  elastic  forces  of  the 
different  vapors,  calculated  for  temperatures  varying  by  5^,  according 
to  the  formulas  which  I  calculated  from  my  experiments.  The  tem- 
peratures are  those  of  the  mercurial  thermometer  which  I  used.  In 
zny  Memoir,  I  also  give  the  corresponding  temperatures  taken  by  the 
air  thermometer.  The  reduction  of  the  temperatures  from  the  mer- 
curial to  the  air  thermometer  was  determined  by  especial  experiments. 
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TABLE  No.  1. 

Liquids  of  Miah  Volatilitt.    Boiuno-Poivt  Birwm 

\4?  AND  i50<>  Cmt. 


BULPHCRBT 

CHLORIDB  OF 

ALCOHOL. 

BTHSR. 

OF 
CARBOV. 

CHLOROFORM 

BRRZINI. 

CARBOS. 

C,  Cle. 
F. 

T. 

F. 

F. 

F. 

F. 

F. 

e 

mm. 

mill* 

mill* 

mnia 

ID  ID* 

mm* 

—  25 

• 

t.37 

—  20 

3,34 

67,49 

43,48 

4.94 

—  15 

4,69 

87,89 

60,91 

8,r.2 

—  10 

6.58 

113.35 

81,01 

13,36 

—    6 

9,21 

144,82 

104,40 

19,30 

0 

12,83 

183.34 

131,98 

26,62 

30,55 

+     5 

17,73 

230,11 

164.53 

35,60 

40,09 

10 

24.30 

286,40 

203,00 

46,59 

52,08 

15 

33,02 

353.62 

248,40 

60,02 

67.09 

20 

44.48 

433,26 

301,78 

160.47 

76,34 

85.49 

26 

69,36 

526,93 

364.24 

199,40 

96,09 

107,94 

80 

78,49 

636,88 

436,97 

245,91 

119.89 

135,12 

35 

102,87 

763.27 

521,36 

301,13 

148,37 

167,73 

40 

133,64 

909,59 

616,99 

366,20 

182,27 

206.51 

45 

172,14 

1077,22 

729,72 

442,87 

222,37 

252,31 

60 

219,88 

1271,12 

856,71 

530.96 

269.61 

805,39 

66 

278,61 

1484,59 

1000.87 

633,36 

324,61 

367.68 

60 

350,26 

1728,52 

1163,73 

751,01 

388,62 

439,66 

65 

436,99 

2002,13 

1346,86 

885,4 1 

462,57 

622.26 

70 

541,21 

2307,81 

1551.84 

1038,09 

647,51 

616,48 

75 

665,52 

2647,75 

1780,28 

1210,62 

644,59 

723,29 

80 

812,76 

3024.41 

2033,77 

1404,57 

756,63 

843,70 

85 

985,97 

3440.30 

2313.90 

1621,52 

879.65 

978,71 

90 

1188,43 

3898,05 

2622,23 

1863,12 

1019,96 

1129,04 

95 

1423,52 

4400,55 

2960,30 

2130,90 

1177,10 

1296,47 

100 

1694,92 

4950,81 

3329.54 

2426,52 

1852,27 

1481,19 

105 

2006,34 

5552,18 

3731,37 

2751,23 

1546,59 

1684,45 

no 

2361»63 

6208.37 

4167,18 

3106,83 

1761,29 

1907,21 

115 

2764,74 

6923,55 

4638,14 

3494,69 

1997,48 

2150.47 

120 

3219,68 

7702,20 

5145,43 

3916,17 

2256,26 

2415,23 

125 

3730,41 

5690,08 

4372.73 

2538,66 

2702,54 

180 

4301,04 

6273.03 

4865.65 

2845,66 

8013,49 

135 

4935,40 

6895.06 

5396.23 

3178,18 

3349,28 

140 

5637,00 

7556,88 

6965,76 

8537,05 

3711.23 

145 

6410,62 

6575,41 

3923,00 

4100.81 

150 

7258.73 

7226.49 

4336,70 

4519.73 

165 

8185,02 

7920,19 

4778,69 

4969,97 

160 

8657,72 

6249,43 

6453,68 

165 

9440,40 

5749,26 

6974,28 

170 

6278,40 

6534.58 

175 

6837,04 

7138,90 

180 

7425,66 

7792,33 

185 

8042,41 

8501,0S 

190 

-> 

9272,67 

195 

10116,74 

On  the  Ela%t\c  Farqe  of  Vapor$. 

TABLE  No.  1  CConttniied)r 
Liquids  of  Mean  Volatiutt.    Boiuio-Poirt  bitwiiv 

U^  AND    ISO^*  Cf  NT. 
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CSLORHYDRIC 

BBOMHTDRIC 

lODOBTDRlO 

MITHYLIO 

AOITONI. 

ITHWi. 

■THER. 

BTHIR. 

ALCOHOL. 

T. 

F. 

F. 

F. 

F. 

P. 

o 

ID  in* 

mm* 

nun* 

mm. 

inina 

—  30 

1 10,24 

' 

—  26 

145,01 

—  20 

187.55 

6,27 

—  15 

239,60 

9,29 

—  10 

302,09 

13.47 

—  6 

376,72 

19,17 

0 

465,18 

41.95 

26,82 

+  6 

669,32 

64,14 

36,89 

10 

691,11 

69.20 

60,13 

15 

832,66 

87.64 

67,11 

20 

996,23 

380.30 

110,02 

88,67 

197.89 

25 

1184,17 

463.30 

136.95 

116,99 

226,27 

30 

1398,99 

569,81 

169.U7 

149,99 

281,00 

35 

1643.24 

671,31 

207,09 

192,01 

345,15 

40 

1619.68 

799,35 

251.73 

243.61 

420,15 

45 

2230.71 

946,66 

803.77 

806.13 

607,62 

50 

2579,40 

1 1 1 1,65 

364.00 

381.68 

602.86 

65 

2666,48 

1299.41 

433.21 

472.20 

725,95 

60 

3400,64 

1510.69 

612;25 

679.93 

860,48 

65 

3878,62 

1747,43 

707,33 

1014  32 

70 

4405.03 

2011.57 

857,10 

1189.38 

75 

4982,72 

2306,24 

1082,14 

1387,62 

80 

5614,11 

2630.45 

1238.47 

1611,05 

85 

6801,61 

2989.38 

1470,92 

1861,81 

90  , 

7047,51 

3384,22 

1741,67 

2141,66 

95 

7853,92 

3817,11 

2051,71 

2452.81 

too 

8722,76 

4290.33 

2406.15 

2797,27 

105 

4806.11 

2806,27 

3177.00 

110 

6366.67 

3259,60 

3593,96 

115 

6974,26 

3769,80 

4060,02 

120 

6631.08 

4341,77 

4646,86 

125 

7339,33 

4980.55 

5086.25 

130 

8101,15 

5691.30 

5669,72 

135 

8918.64 

6479,32 

6298.68 

140 

9793,86 

7337,10 

6974^43 

145 

8308.87 

150 

9361,35 

2i» 
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TABLE  No.  3. 
Liquids  Boilimo  aboyi  160^  Cixt. 


• 

BSBBSrCE  or  TURPBHTIHB. 

B80BBOB  Of 

LBMOV. 

MXTHTIfOxAUO  BTHXB. 

T.                   P. 

T. 

P. 

T.                    p. 

^                   mm. 

o 

mm. 

^                       mm. 

0                  2,07 

98,99 

69,80 

109.41                   117,26 

10                  2,94 

115,40 

129,39 

109,53                   117,44 

80                   4,45 

115.10 

129,09 

125,98                   222.67 

30                   6,87 

124,85 

178.31 

126,06                   22237 

40                 10,80 

125.03 

179.01 

136,45                   320,11 

60                 16,98 

137,00 

263.42 

145,14                  423.37 

60                 26,46 

147,35 

357,04 

155,70                   691,36 

70                40,64 

155.52 

449.23 

164,30                   761,35 

80                 61,90 

165,08 

676,50 

188,92                  158931 

90                 90,61 

174,25 

748.67 

192,37                  158931 

100               131,11 

174,16 

749,69 

217,16                  8958,68 

no               185.62 

201,60 

1439,68 

228,95                  3875.95 

120               257,21 

223,30 

2328,04 

237,16                 4849,72 

130               348,98 

236,65 

3213,49 

164,48                    763,48 

140              464,02 

239,70 

4374,42 

242,86                 4867,83 

150               605,20 

253,53                 6203,14 

155               686,37 

160               775,09 

165               871,27 

■ 

170               975,42 

175             1090,11 

180             1207,92 

185             1336,45 

190             1473.24 

195             1618,26 

200             1771,47 

• 

The  experiments  on  the  es- 

When  these 

experiments 

The  boiling  of  methylox- 

eence  of  turpentine  were  car- 

were ended,  the  essence  ot 

alic  ether  is  pretty  stsady 

ried  to  much  heavier  pres- 

lemon  showed  the  same  boil- 

under   pressures    but    little 

luree,  but  I  judged  it  useleei 

ing-point     at 

atmospheric 

above  that  of  the  atmosphere,; 

to  transcribe  them  here,  be- 

pressure as  before,  but  it  had 

but  under  heavy  pressures  ili 

cause  they  had  reference  only 

completely  lost 

its  power  of 

becomes  very  irregular,  and 

to  an  essence  completely  mo- 

rotating polarized  light. 

produces  violent  starts. 

dified  in  its  molecular  con- 

stitution.    I  ha^e  in  my  Me- 

moir described  the  series  of 

researches  by  which  I  studied 

the    isomeric    modifications 

which  the  essence  success- 

ively undergoes  by  its  boiling 

under  Tarions  pressures. 

. 

On  the  JElastie  Force  of  Vapon. 
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TABLE  No.  3. 


Note  to  Table  3. 


IRBCURT. 

T. 

F. 

o 

Dim* 

0,0 

0,0200 

10 

0,0268 

20 

0,0372 

30 

0,0530 

40 

0.0767 

60 

0,1120 

60 

0,1643 

70 

0,2410 

80 

0,3528 

90 

0,5142 

100 

0,7455 

110 

1,0734 

120 

1,5341 

130 

2,1752 

140 

3.0592 

150 

4.2664 

160 

5,9002 

170 

8,0912 

180 

11,06 

190 

14,84 

200 

19,90 

210 

26,35 

220 

34,70 

230 

45,35 

240 

58.82 

250 

75.75 

260 

96,73 

270 

123,01 

280 

155,17 

290 

194,46 

800 

242,15 

810 

299,69 

320 

868,73 

330 

450,91 

340 

548,35 

860 

663,18 

360 

797,74 

870 

954,65 

380 

1136,65 

390 

1346,71 

400 

1587,96 

410 

1863,73 

420 

2177,53 

430 

2533,01 

440 

2933,99 

450 

3384.35 

466 

8888,14 

470 

4449,45  ' 

480 

5072,43 

490 

6761,32 

500 

6520,26 

510 

7353.44 

520 

8264.96 

**The  temperatures  here  recorded  are  those 
of  the  air-thermometer.  The  hoiling  of  the 
mercury  is  pretty  steady  under  pressures  be- 
low that  of  the  atmosphere.  At  the  atmo- 
spheric pressure  the  starts  begin ;  they  be- 
come more  and  more  violent  as  the  pressures 
augment,  and  under  the  pressure  of  10  atmo- 
spheres the  shocks  are  so  strong  as  to  pro* 
duce  a  noise  ^s  loud  as  that  of  a  forge-ham- 
mer striking  upon  the  anvil.  The  apparatus 
appeared  in  danger  of  flying  in  pieces. 


TABLE  No.  4. 
Vert  Volatilk  Liquids,  Liquified  Oasis. 


SULPHUB0U8 

AlflfOKIA. 

BULPBTDRIC 

ACID. 

ACID. 

T. 

F. 

F. 

F. 

o 

Bun. 

mm. 

RIID. 

—78,2 

157,95 

441,42 

—40 

528,61 

-35 

684,19 

-^30 

876,58 

2608,57 

—25 

378,79 

1112,12 

3508,02 

—20 

479,46 

1397,74 

4273,01 

—15 

607,90 

1740,91 

5090,18 

—10 

762,49 

2H9.52 

5945,00 

—  5 

946,90 

2632,25 

6822,74 

0 

1165,06 

3162,87 

7709,27 

+  5 

1421.14 

3854,47 

10 

1719,55 

4612,19 

15 

2064,90 

5479,96 

20 

2462.05 

6467,00 

25 

2915,97 

7581,16 

30 

3431.80 

8832,20 

35 

4014,78 

10144,00 

40 

4670,23 

1 1776,42 

45 

5403,52 

50 

6230,01 

55 

7125,02 

60 

8123,80 

65 

9221,40 

248  Mechanici,  Phi/ncSy  and  Cfhemistry. 

^^  The  condensation  of  the  gases  was  effected  in  the  same  apparatus 
which  was  to  serve  for  the  determination  of  the  elastic  forces,  and 
which  was  so  arranged  that  it  could  be  completely  purged  afterwards 
of  every  trace  of  air  or  other  gas  which  might  be  in  it.  The  lique- 
faction of  sulphurous  acid  was  easily  effected  under  the  ordinary  pres- 
sure of  the  atmosphere  when  the  apparatus  was  plunged  into  a  freez- 
ing mixture.  For  ammonia  and  sulphuretted  hydrogen,  the  apparatus 
was  plunged  into  a  mixture  of  ice  and  crystallized  chloride  of  calcium, 
and  the  gas  was  then  compressed  by  a  hand-pump.  Only,  care  must 
be  taken  to  replace  the  ordinary  grease  for  the  pump  by  fixed  non- 
saponifiable  oils.  A  pressure  of  2  or  3  atmospheres  is  sufficient  to 
liquefy  as  much  ammonia  as  is  desired;  but  for  sulphuretted  hydrogen 
the  pressure  must  be  carried  to  7  or  8  atmospheres. 

^^As  I  have  had  occasion  to  liquefy  these  gases  on  a  large  scale  for 
researches  of  which  I  will  soon  present  the  results  to  the  Academy, 
and  especially  for  the  determination  of  the  latent  heat  of  volatiliza- 
tion under  different  pressures  of  very  volatile  liquids,  and  for  the  ex- 
amination of  the  quantities  of  beat  which  their  vapors  absorb  during 
their  expansion,  I  will  here  briefly  indicate  the  process  which  I  em- 
ployed. 

^*I  prepare  carbonic  acid  gas  by  supplying  in  a  continuous  and  regu- 
lar stream,  properly-diluted  chlorhydric  acid  to  fragments  of  marble 
enclosed  in  a  very  large  glass  vessel.  The  solution  deprived  of  the 
acid  and  charged  with  chloride  of  calcium  flows  out  as  fast  as  it  forms; 
the  carbonic  acid  gas  passes  over  to  a  gas  receiver  of  a  cubic  capacity 
of  1  cubic  metre.  A  condensing-pump  with  several  barrels,  moved 
by  my  steam  engine,  draws  the  gas  from  the  receiver,  and  having 
caused  it  to  pass  over  drying  materials,  it  forces  it  into  a  first  recipient 
of  3  or  4  litres  capacity  which  serves  only  as  a  regulator ;  thence,  the 
gas  passes  freely  into  the  apparatus  in  which  it  is  to  be  condensed, 
which  is  buried  in  a  freezing  mixture  of  ice  and  crystallized  chloride 
of  calcium.  The  gas  which  does  not  condense,  passes  into  a  second 
closed  recipient  of  5  litres  capacity.  Into  this  last  vessel,  the  air  and 
other  more  condensable  gases  pass,  and  from  it  they  may  from  time 
to  time  be  discharged  by  opening  a  stop-cock. 

''The  same  arrangement  will  serve  to  liquefy  large  quantities  of  prot- 
oxide of  nitrogen,  or  sulphuretted  hydrogen.  But  for  these  gases 
which  are  easily  rendered  impure  by  contact  with  the  grease  and  pis- 
tons of  the  pump,  I  employ  a  peculiar  forcing-pump,  in  which  the  gas 
is  in  contact  only  with  mercury.  This  pump  is  composed  of  two  equal 
cast  iron  cylinders,  united  in  the  form  of  a  U.  The  first  cylinder  is 
turned,  and  contains  a  solid  piston  which,  in  its  movement,  acta  only 
on  a  quantity  of  mercury  which  fills  exactly  one  of  the  pump  cylin- 
ders. The  suction  and  compressing  (foot  and  head)  valves  are  attached 
to  the  second  cylinder.  It  will  be  seen  that  by  this  arrangement  the 
gas  never  comes  into  contact  with  the  piston  or  the  greasy  sides. 

''  Liquid  ammonia  particularly  occupied  my  attention,  owing  to  its 
great  capacity  for  heat,  its  great  latent  heat  of  evaporation,  and  the 
ease  with  which  it  is  prepared  and  collected  after  it  has  assumed  the 
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gaseous  state.  I  determined  to  use  it  principallj  for  obtaining  yery 
stationary  low  temperatures  by  boiling  it  under  different  pressures.  I 
prepare  the  ammonia  as  a  gas  by  passing  continuously  a  thread  of  a 
concentrated  solution  of  ammonia  into  a  copper  tube  enclosed  in  a 
small  boiler  containing  water  which  is  kept  boiling  by  a  gas-light. 
The  ammonia  flows  in  a  spiral  along  the  walls,  and  the  liquid,  nearly 
deprived  of  ammonia,  escapes  by  a  tube  below,  which  enters  to  a  depth 
of  several  decimetres  into  the  liquid  which  has  previously  flowed  out. 

*'  The  gaseous  ammonia,  sucked  by  the  pump,  traverses  several  cop- 
per recipients  filled  with  soda-lime.  The  pump  itself  regulates  the 
production  of  the  gas,  and  delivers  it  into  the  receiver,  which  is  buried 
in  a  freesing  mitture  of  ice  and  hydrated  chloride  of  calcium.  By 
means  of  this  arrangement  several  litres  (quarts)  of  liquid  ammonia 
may  be  obtained  in  a  few  hours. 

^*  To  submit  an  apparatus  to  a  stationary  low  temperature,  it  is 
hermetically  adjusted  in  the  condenser,  and  the  liquid  ammonia  is 
condensed  in  this  receiver  buried  in  a  freezing  mixture.  When  it 
is  suflBciently  filled  with  the  liquid,  the  freezing  mixture  is  removed 
and  the  receiver  placed  in  communication  with  one  of  my  large  air- 
reservoirs,  in  which  the  pressure  is  kept  rigorously  stationary,  either 
above  or  below  that  of  tne  atmosphere. 

**  The  ammonia  thus  distils  under  pressures  as  light  as  are  desired, 
which  are  easily  kept  perfectly  constant,  provided  the  ammoniacal  gas 
is  prevented  from  reaching  the  air-reservoir.  For  this  purpose,  in 
front  of  this  reservoir  is  placed  a  cylindrical  vessel  containing  pieces 
of  ice,  which,  as  they  liquefy,  almost  entirely  re-dissolve  the  ammo- 
nia; and  after  this,  another  cylinder  filled  with  large  pieces  of  pumice 
stone  soaked  with  acid. 

*^  I  thus  hoped  to  obtain,  by  means  of  this  apparatus,  low  tempera- 
tures which  should  be  perfectly  stationary,  but  I  was  not  successful 
for  reasons  which  I  have  explained  before  (p.  242).  A  certain  amount 
of  steadiness  can  only  be  obtained  by  passing  a  continual  current  of 
small  bubbles  of  air  through  the  liquid  ammonia,  which  thus  continually 
stirs  up  the  liquid  and  destroys  its  viscosity.  An  air  thermometer  should 
be  placed  in  contact  with  the  apparatus  experimented  on,  and  plunged 
entirely  in  the  liquid  ammonia ;  by  means  of  a  regulating  screw,  the 
current  or  air-bubbles  is  controlled  so  as  to  keep  the  thermometer  sta- 
tionary.— CompteB  Bendas  de  T Academic  dee  Seieneee  de  Parie^  11 
«7um,  1860. 

On  Microscopic  Vision  and  a  new. Form  of  Microscope.*  By  Sir.  D. 

Bbewsteb. 

In  studying  the  influence  of  aperture  on  the  images  of  bodies  as 
formed  in  the  camera,  by  lenses  or  mirrors,  it  occurred  to  me  that  in 
microscopic  vision  it  might  exercise  a  still  more  injurious  influence. 
Opticians  have  recently  exerted  their  skill  in  producing  achromatic 
object-glasses  for  the  microscope  with  large  angles  of  aperture.  In 
1848  the  late  distinguished  optician,  Mr.  Andrew  RosSi  asserted  *Hhat 

*  Jnm,  Um  Lond.  AUmiauBy  Jolj,  1860. 
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135^  was  the  largest  angular  pencil  that  could  be  passed  through  % 
microscopic  object-glass,"  and  yet  in  1855  he  had  increased  it  to  170^, 
while  some  observers  speak  of  angular  apertures  of  175°.  In  consid- 
ering the  influence  of  aperture,  we  shall  suppose  that  an  achromatic 
object-glass  with  an  angle  of  aperture  of  170°  is  optically  perfect,  re- 
presenting every  object  without  color  and  without  spherical  aberra- 
tion ;  when  the  microscopic  object  is  a  cube,  we  shall  see  five  of  its 
faces,  and  when  it  is  a  sphere  or  a  cylinder,  we  shall  see  nine-tenths 
or  more  of  its  circumference.  How,  then,  does  it  happen  that  large 
apertures  exhibit  objects  which  are  not  seen  when  small  apertures  with 
the  same  focal  length  are  employed  ?  This  superiority  is  particularly 
shown  with  test  objects  marked  with  grooves  or  ridees  and  obliquely 
illuminated.  The  marginal  part  of  the  lens  will  enlarge  the  grooves 
and  ridges,  and  they  will  thus  be  rendered  visible,  not  because  they 
are  seen  more  distinctly,  but  because  they  are  expanded  by  the  combi- 
nation of  their  incoincident  images.  Hence  we  have  an  explanation 
of  the  fact — ^well  known  to  all  who  use  the  microscope — that  objects 
are  seen  more  distinctly  with  object-glasses  of  small  angular  aperture. 
In  the  one  case  we  have,  with  the  same  magnifying  power,  not  only 
an  enlarged  and  indistinct  image  of  objects,  but  a  false  representation 
of  them,  from  which  their  true  structure  cannot  be  discovered ;  while 
in  the  other  we  have  a  smaller  and  distinct  image,  and  a  more  correct 
representation  of  the  object.  But  these  are  not  the  only  objections  to 
large  angular  apertures  and  short  focal  lengths.  1.  In  the  first  place, 
it  is  extremely  difficult  to  illuminate  objects  when  so  close  to  the  ob- 
ject-glass. 2.  There  is  a  great  loss  of  light,  from  its  oblique  incidence 
on  the  surface  of  the  first  lens.  3.  The  surface  of  glass, — with  the 
most  perfect  polish, — ^must  be  covered  with  minute  pores,  produced  by 
the  attrition  of  the  polishing  powder ;  and  light,  falling  upon  the  sides 
of  these  pores  with  extreme  obliquity,  must  not  only  suffer  difllractioo, 
but  be  refracted  less  perfectly  than  when  incident  at  a  less  angle. 
4.  When  the  object  is  almost  in  contact  with  the  anterior  lens,  the 
microscope  is  wholly  unfit  for  researches  in  which  mechanical  or  che- 
mical operations  are  required,  and  also  for  the  examination  of  objects 
inclosed  in  minerals  or  other  transparent  bodies.  5.  In  object-glasses 
now  in  use,  the  rays  of  light  must  pass  through  a  great  thickness  of 
glass  of  doubtless  homogeneity.  It  is  a  question  yet  to  be  solved 
whether  or  not,  a  substance  can  be  truly  transparent,  in  which  the 
elements  are  not  united  in  definite  proportion  ;  in  which  the  substances 
combined  have  very  different  refractive  and  dispersive  powers;  and 
in  which  the  particles  are  so  loosely  united  that  they  separate  from 
one  another,  as  in  the  various  kinds  of  decomposition  to  which  glass  is 
liable.  If  the  best  microscopes  are  affected  by  these  sources  of  error, 
every  exertion  should  be  made  to  diminish  or  remove  them.  1.  The 
first  step,  we  conceive,  is,  to  abandon  large  apertures,  and  to  use  ob- 
ject-glasses of  moderate  focal  length,  obtaining  at  the  eye-glass  any 
additional  magnifying  power  that  may  be  required.  2.  In  order  to 
obtain  a  better  illumination,  either  by  lisht  incident  vertically  or  ob* 
Uquely,  a  new  form  of  the  microscope  womd  be  advantageous.  In  place 
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of  directing  tbe  microscope  to  the  object  itself,  placed  as  it  now  is,  al- 
most touching  the  object-glass,  let  it  be  directed  to  an  image  of  the 
object,  formed  by  the  thinnest  achromatic  lens,  of  such  a  focal  length 
that  the  object  may  be  an  inch  or  more  from  the  lens,  and  its  image 
equal  to,  or  greater,  or  less  than  the  object.  In  this  way  the  observer 
will  be  able  to  illuminate  the  object,  whether  opaque  or  transparent, 
and  may  subject  it  to  any  experiments  he  may  desire  to  make  upon  it. 
It  may  thus  be  studied  without  a  covering  of  glass,  and  when  its  parts 
are  developed,  by  immersion  in  a  fluid.  8.  The  sources  of  error  arising 
from  the  want  of  perfect  polish  and  perfect  homogeneity  of  the  glass 
of  which  the  lenses  are  composed,  are,  to  some  extent,  hypothetical ; 
but  there  are  reasons  for  believing, — and  these  reasons  corroborated 
by  facts, — that  a  body  whose  ingredients  are  united  by  fusion,  and 
kept  in  a  state  of  constraint  from  which  they  are  striving  to  get  free, 
cannot  possess  that  homogeneity  of  structure,  or  that  perfection  of 
polish,  which  will  allow  the  rays  of  light  to  be  refracted  and  trans- 
mitted without  injurious  modification.  If  glass  is  to  be  used  for  the 
lenses  of  microscopes,  long  and  careful  annealing  should  be  adopted, 
and  the  polishing  process  should  be  continued  long  after  it  appears 
perfect  to  the  optician.  We  believe,  however,  ttiat  the  time  is  not  dis- 
tant when  transparent  minerals,  in  which  their  elements  are  united  in 
definite  proportions,  will  be  substituted  for  glass.  Diamond,  topass, 
and  rock  crystal  are  those  which  appear  best  suited  for  lenses.  The 
white  topaz  of  New  Holland  is  particularly  fitted  for  optical  purposes, 
«s  its  double  refractions  may  be  removed  by  cutting  it  in  plates  per- 
pendicular to  one  of  its  optical  axes.  In  rock  crystal  the  structure  is, 
generally  speaking,  less  perfect  along  the  axis  of  double  refraction 
than  in  any  other  direction,  but  this  imperfection  does  not  exist  in 
topaz. — ^Prof.  Stokes  and  Mr.  Stonet  suggested  some  modifications 
of  Sir  David  Brewster's  theoretic  views ;  and  a  member  of  the  Section 
whose  name  we  did  not  catch,  stated  that  several  attempts  had  been 
made  to  form  an  image  of  objects  more  removed  from  the  first  or  object- 
glass  of  the  microscope  than  at  psesent,  by  using  an  additional  lens, 
but  hitherto  without  success.— Proc.  Brit.  Asioc^  I860. 


On  some  Optical  Itttutotu  connected  with  the  Invereon  of  Ferepeetive."^ 

By  Sir  D.  Bbbwster. 

The  term  ^^  Inversion  of  Perspective  "  has  been  applied  to  a  class  of 
optical  illusions,  well  known  and  easily  explained,  in  which  depressions 
ere  turned  into  elevations,  and  elevations  into  depressions.  One  of 
the  most  remarkable  cases  of  this  kind,  which  has  notvet  been  ex- 
plained, presented  itself  to  the  late  Lady  Oeorgiana  TVolf,  and  has 
been  recorded  by  her  husband,  Dr.  Wolf.  When  she  ^as  riding  on  a 
sand-beach  in  Egypt,  all  the  foot-prints  of  horses  appeared  as  eleva- 
tidms,  in  place  of  depressions,  in  the  sand.    No  particulars  are  men- 

*  Jron  Um  Lond.  AUmukhoi,  JqIji  1800. 
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tioned,  in  reference  to  tbe  place  of  the  sun,  or  the  nature  of  the  sur- 
rounding objects^  to  enable  us  to  form  any  conjecture  respecting  tbe 
cause  of  this  phenomenon.  Having  often  tried  to  see  this  illusion,  I 
was  some  time  ago  so  fortunate  as  not  only  to  observe  it  myself,  but 
to  show  it  to  others.  In  walking  along  the  west  sands  of  St.  Andrew's, 
the  foot-prints,  both  of  men  and  of  horses,  appeared  as  elevations. 
In  a  short  time  they  sank  into  depressions,  and  subsequently  rose  into 
elevations.  The  sun  was  at  this  time  not  very  far  from  the  horizon, 
on  the  right  hand  ;  and  on  the  left  there  were  large  waves  of  the  sea 
breaking  into  very  bright  foam.  The  only  explanation  which  occurred 
to  me  was,  that  the  illusion  appeared  when  the  observer  supposed  tbat 
the  foot-prints  were  illuminated  with  the  light  of  the  breakers,  and  not 
by  the  sun.  Having,  however,  more  recently  observed  the  phenome- 
non, when  the  sun  was  very  high  on  the  right,  and  the  breakers  on 
the  left  very  distant,  and  consequently  very  faint,  I  could  not  consi- 
der the  preceding  explanation  as  well  founded.  Upon  attending  to 
the  circumstances  under  which  they  were  now  seen,  I  observed  that 
the  human  foot-prints  were  all  covered  with  dry  sand  that  had  been 
blown  into  them,  so  that  they  were  much  brighter  than  the  surround- 
ing sand,  and  the  dark  side  of  the  impression  next  the  sun ;  and  henoe 
it  IS  probable  that  they  appeared  to  be  nearer  the  eye  than  the  dark 
sand  in  which  they  were  formed,  and  consequently  elevations.  Aflier 
repeated  examinations  of  them,  I  found  the  foot-prmts  appeared  as 
elevations  as  far  as  tae  eye  could  see  them ;  and  they  were  equally 
visible  with  one  or  both  eyes.  But  whenever  the  eye  rested  for  a 
little  while  on  the  nearest  foot-print^  it  resumed  its  natorai  concavitv. 
I  have  observed  other  illusions  of  this  kind  which  are  more  easiij 
explained,  though  they  differ  from  any  hitherto  described.  In  tbe 
Church  of  Sant'  Agostino  in  Rome,  there  is  above  each  arch  a  paint- 
ed festoon  suspended  on  two  short  pillars ;  but,  instead  of  appearing 
in. relief,  as  the  painter  intended  by  shading  one  side  of  them,  tbev 
appeared  concave  like  an  intaglio.  In  other  positions  in  the  chnrcb 
they  rose  into  relief.  Upon  a  subsequent  visit  to  the  church,  I  found 
that  the  festoon  or  suspended  wreath  was  concave  when  it  was  illumi- 
nated— or  rather  when  the  observer  saw  that  it  was  illuminated — ^by 
a  window  beneath  it,  and  in  relief  when  the  eye  saw  that  it  was  illu- 
minated by  a.  window  above  it,  the  object  being  similarly  illuminated 
in  both  cases.  In  the  common  cases  of  inverted  perspective,  the  eye 
is  deceived  by  looking  at  the  inversion  of  the  shadow  in  the  cameo  or 
intaglio  itsen ;  but  in  the  present  case  the  eye  is  deceived  by  per- 
ceiving that  the  body-painting,  supposed  to  be  in  relief,  is  illtiminated 
by  a  light  either  above  or  below  it.  An  optical  illusion  of  a  difierent 
kind  presented  itself  to  me  in  the  Church  of  Santa  Giustina  at  Padua. 
Upon  entering  the  church  we  see  three  cupolas.  The  one  beneatb 
which  we  stood  appeared  very  shallow;  the  next  appeared  much  deep- 
er, and  the  third  deeper  still.  They  were  all,  however,  of  the  same 
depth,  as  we  ascertained  by  placing  ourselves  under  each  in  sucoes* 
sion,  and  observing  that  it  was  always  the  shallowest. 
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A  Ceurte  of  Lectvret,  contitting  of  IBut&atiom  of  the  Varvna  Forest 
of  Matter,  i.e.  of  tuck  <u  are  called  the  PhytietU  or  Inorganic  Foreet.* 
By  M.  Faraday,  D.C.L.,  F.R.S. 

Lkctorb  rV.  (Jan.  5,  I860.)— ORemwai  Affinitif.-—Seat. 
We  shall  have  to  pay  a  little  more  attention  to  the  forces  existing  in 
■water  before  we  can  nave  a  clear  idea  on  the  subject.  Besides  the  attrac- 
tion which  there  is  between  its  particles  to  make  it  hold  together  as  a 
liquid  or  a  solid,  there  is  also  another  force,  different  from  the  former; 
—one  which,  by  means  of  the  voltaic  battery,  we  yesterday  overcame, 
drawing  from  the  water  two  different  substances,  which,  when  heated 
by  means  of  the  electric  spark,  attracted  each  other,  and  rushed  into 
combination  to  reprodiice  water.  Now,  the  best  thing  I  can  do  to-day 
is  to  continue  this  subject,  and  trace  the  various  phenomena  of  chetni- 
ca]  affinity;  and  for  this  purpose,  aa  we  yesterday  considered  the  cha- 
racter of  oxygen,  of  which  I  have  here  two  jars  (oxygen  being  those 
particles  derived  from  the  water  which  enable  other  bodies  to  bum), 
we  will  now  consider  the  other  constituent  of  water,  and  without  em- 
barrassing  you  too  much  with  the  way  in  which  these  things  are  made, 
I  will  proceed  now  to  show  you  our  common  way  of  making  hydrogen. 
(I  called  it  hydrogen  yesterday — it  is  so  called  because  it  helps  to  gen- 
erate w8ter.)t  1  put  into  this  retort  some  zinc,  water,  and  oil  of  vit- 
riol, and  immediately  an  action  takes  place  which  produces  an  abun- 
dant evolution  of  gas  now  coming  over  into  this  jar,  and  bubbling  up 
in  appearance  exactly  like  the  oxygen  we  obtained  yesterday. 
Pig.  1. 


The  processes,  yon  see,  are  very  different,  though  the  result  is  the 
same  in  ao  far  as  it  gives  ua  certain  gaseous  particles.  Here,  then,  is 
the  hydrogen ;  I  showed  you  yesterday  certain  qualities  of  this  gas, 
now  let  me  show  you  some  other  qualities.  It  is  a  combustible  sub- 
stance,  not  like  the  oxygen  which  is  a  supporter  of  combustion  although 
it  will  not  burn.  There  is  a  jar  full  of  it,  and  if  I  carry  it  along  in  thia 
manner  and  put  s  light  to  it,  I  think  you  will  see  it  take  fire,  not  with 
s  bright  light,' — you  will,  at  all  events,  hear  it  if  you  do  not  see  it. 
Now,  that  is  a  body  entirely  different  from  oxygen ;  it  is  extremely 
light ;  for  althongh  you  yesterday  saw  twice  as  much  of  this  hydrogen 
produced  on  the  one  side  as  the  other,  bythe  voltaic  battery,  it  was 
only  one-eighth  the  weight  of  the  oxygen.    I  carry  thia  jar  upside 
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down.  WIi;  ?  Because  I  know  that  it  is  a  rery  light  body,  and  tbtt 
ttv'iW  continue  in  this  jar  upside  down  quite  tseffectaallyu  the  vatcr 
irill  in  that  jar  which  is  not  upside  down ;  and  jost  as  I  can  pour  water 
from  one  vessel  into  another  in  the  right  position  to  receive  it,  so  can 
Fig.  3.  I  pour  this  gas  from  one  jar  into  another  when 

they  are  upside  down.  See  what  I  am  about  to 
do, — there  is  no  hydrogen  in  this  jar  at  present, 
hut  I  will  gently  turn  this  jar  of  hydrogen  Dp 
under  this  other  jar  (Fig,  2}  and  then  we  will 
examine  the  two.  We  shall  see,  on  applying  a 
light,  that  the  hydrogen  baa  left  the  jar  in  which 
,  it  was  at  first,  and  has  poured  upwards  into  the 
other,  and  there  we  shall  find  it. 
You  now  understand  that  we  can  have  porticlee  of  very  different 
kinds,  and  that  they  can  have  different  bulks  and  weights;  and  there 
are  two  or  three  very  interesting  experiments  which  serve  to  illustrate 
this.  For  instance,  if  I  blow  soap  bubbles  with  the  breath  from  my 
mouth  you  will  see  them  fall,  because  I  fill  them  with  comnoa  air,  ind 
the  water  which  forms  the  bubble  carries  it  down.  But  now  if  I  in- 
hale hydrogen  gas  into  my  lungs  (it  does  no  harm  to  the  lungs,  al- 
though it  does  no  good  to  them),  see  what  happens.  [The  Lecturer 
inhaled  some  hydrogen,  and  after  one  or  two  ineffectual  attempts,  suc- 
ceeded in  blowing  a  splendid  bubble,  which  rose  majestically  and  slowly 
to  the  ceiling  of  the  theatre,  where  it  burst.]     That  shows  you  very 
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well  bow  light  a  substance  this  is 
for  notwithstanding  all  the  heavy 
had  air  from  my  lungs,  and  the 
weight  of  the  bubble,  you  saw  hov 
I  it  was  carried  up.  I  want  yon 
now  to  consider  this  phenomenon 
of  weight  as  indicating  how  ex- 
ceedingly different  particles  are 
one  from  the  other;  and  I  will 
take  as  illustrations  these  very 
common   things,  air,  water,  the 

(heaviest  body— plationm-and  this 
gas,  and  observe  how  they  differ 
in  this  respect;  for  if  I  take  a 
piece  of  platintwa  of  that  sise  (f^. 
8)  it  ia  equal  to  the  weight  of  portions  of  water,  air,  and  hydrogen  w 
the  bulks  I  have  represented  in  these  spheres ;  and  this  lUnatratiu 
gives  you  a  very  good  idea  of  the  extraordinary  difference  with  regard 
to  the  gravity  of  the  articles  having  this  enormous  difference  in  bulk. 
[The  following  tabular  statement  having  reference  to  this  illustration 
appeared  on  toe  diagram  board.] 
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WteneTW  oxygen  and  hydro^n  nnite  together  they  produce  vater, 
and  you  have  seen  the  eztraordinair  difierence  between  the  bulk  and 
appearance  of  the  wster  bo  produced  and  the  particles  of  which  it  coa- 
Bists  chemically.  Now  we  have  never  yet  been  able  to  reduce  either 
oxygen  or  hydrogen  to  the  liquid  state ;  and  yet  their  first  impulse 
when  chemically  combined  is  to  take  up  first  this  liquid  coadition  and 
then  the  solid  condition.  We  never  combine  these  different  particles 
together  without  producing  water ;  and  it  is  curious  to  think  how  often 
you  mnst  have  made  the  experiment  of  combining  oxygen  and  hydro- 
gen to  form  water  without  knowing  it.  Take  a  candle,  for  instance,  and 
a  clean  silver  spoon  (or  a  piece  of  clean  tin  will  pjg.  4. 

do),  and  if  you  hold  it  over  the  flame  you  imme- 
diately cover  it  with  a  dew — not  a  smoke — which 
presently  evaporates.  This  perhaps  wilt  serve 
to  show  it  better.  Mr.  Anderson  will  put  a  can- 
dle under  that  Jar,  and  you  will  see  how  soon 
the  water  is  produced  (Fig.  4).  Look  at  that 
dimnees  on  the  sides  of  the  glass,  which  will 
soon  produce  drops  and  trickle  down  into  the 
plate.  Well,  that  dimness  and  these  drops  ore 
water,  formed  by  the  union  of  the  oxygen  of 

the  air  with  the  hydrogen  existing  in  the  wax  of  which  that  candle 
ifl  formed. 

And  now,  having  bronght  you  in  the  first  place  to  the  consideration 
of  chemical  attraction,  I  must  enlarge  your  ideas  so  aa  to  include  all 
substances  which  have  this  attraction  for  each  other — for  it  changes 
the  character  of  bodies,  and  alters  them  in  this  way  and  that  way,  in 
the  most  extraordinary  manner ;  and  produces  other  phenomena  won- 
derful to  think  about.  Here  is  some  chlorate  of  potash,  and  there  is 
some  snlpharet  of  antimony.  We  will  mix  these  two  different  sets  of 
particles  together,  and  I  want  to  show  you  in  a  general  sort  of  way, 
some  of  the  phenomena  which  take  place  when  we  make  different  par- 
ticles act  together.  Now  I  can  make  these  bodies  act  upon  each  other 
in  several  ways.  In  this  case  I  am  going  to  apply  heat  to  the  mixture, 
but  if  I  were  to  give  it  a  blow  with  a  hammer  the  same  result  would 
follow,  [A  lighted  match  was  brought  to  the  mixture,  which  imme- 
diately exploded  with  a  sudden  flash,  evolving  a  dense  white  smoke.] 
There  you  see  the  result  of  the  action  of  chemical  affinity,  overcoming 
the  attraction  of  cohesion  of  the  particles.  Again,  here  is  a  little  sugar, 
quite  a  different  substance  from  the  black  sulphurot  of  antimony,  and 
^on  shall  see  what  takes  place  when  we  put  the  two  together.  [The 
mixture  was  touched  with  sulphuric  acid,  when  it  took  fire  and  burnt 
gradually  and  with  a  brighter  flame  than  in  the  former  instance.}  Ob- 
serve this  chemical  affinity!  traveling  about  the  mass,  and  setting  it 
on  fire,  and  throwing  it  into  such  wonderful  agitation. 

I  must  now  come  to  a  few  circumstances  which  require  careful  con- 
Bideration.  We  have  already  examined  one  of  the  effects  of  this  chem- 
ical affinity— but  to  make  the  matter  more  clear  we  must  point  out 
some  others.    And  here  are  two  salte  dissolved  in  water.     They  are 
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both  colorless  solutions,  and  in  these  glasses  yon  cannot  see  any  dif- 
ference between  them.  But  if  I  mix  them,  I  shall  have  chemical  at- 
traction take  place.  I  will  pow  the  two  together  into  this  glass,  and 
you  will  at  once  see,  I  have  no  doubt,  a  certain  amount  of  change. 
Look,  they  are  already  becoming  milky,  but  they  are  sluggish  in  their 
action — not  quick  as  the  others  were — for  we  have  endless  varieties  of 
rapidity  in  chemical  action.  Now  if  I  mix  them  together,  and  stir 
them  so  as  to  bring  them  properly  together,  you  will  soon  see  what  a 
different  result  is  produced.  As  I  mix  them  they  get  thicker  and 
thicker,  and  you  see  the  liquid  is  hardening  and  stiffening,  and  before 
long  I  shall  have  it  quite  hard ;  and  before  the  end  of  the  lecture,  it 
will  be  a  solid  stone — a  wet  stone  no  doubt,  but  more  or  less  solid — in 
consequence  of  the  chemical  a£Snity.  Is  not  this  changing  two  liquids 
into  a  solid  body  a  wonderful  manifestation  of  chemical  affinity? 

There  is  another  remarkable  circumstance  in  chemical  affinity,  which 
is  that  it  is  capable  of  either  waiting  or  acting  at  once.  And  this  is  very 
singular,  because  we  know  of  nothing  of  the  kind  in  the  forces  either 
of  gravitation  or  cohesion.  For  instance,  here  are  some  oxygen  par- 
ticles, and  here  is  a  lump  of  carbon  particles.  I  am  going  to  put  the 
carbon  particles  into  the  oxygen ;  they  can  act,  but  they  do  not — 
they  are  just  like  this  unlighted  candle.  It  stands  here  quietly  on  the 
table,  waiting  until  we  want  to  light  it.  But  it  is  not  so  in  this  other 
case :  here  is  a  substance,  gaseous  like  the  oxygen,  and  if  I  put  these 
particles  of  metal  into  it  the  two  combine  at  once.  The  copper  and 
the  chlorine  unite  by  their  power  of  chemical  affinity,  and  produce  a 
body  entirely  unlike  either  of  the  substances  used.  And  in  this  other 
case,  it  is  not  that  there  is  any  deficiency  of  affinity  between  the  carbon 
and  oxygen,  for  the  moment  I  choose  to  put  them  in  a  condition  to 
exert  their  affinity,  you  will  see  the  difference.  [The  piece  of  char- 
coal was  ignited,  and  introduced  into  the  jar  of  oxygen,  when  the  com- 
bustion proceeded  with  vivid  scintillations.] 

Now  this  chemical  action  is  set  going  exactly  as  it  would  be  if  I  had 
lighted  the  candle,  or  as  it  is  when  the  servant  put  coals  on  and  lights 
the  fire :  the  substances  wait  until  we  do  something  which  is  able  .to 
start  the  action.  Can  any  thing  be  more  beautiful  than  this  combus- 
tion of  charcoal  in  oxygen  ?  You  must  understand  that  each  of  these 
little  sparks  is  a  portion  of  the  charcoal,  or  the  bark  of  the  charcoal, 
thrown  off  white-hot  into  the  oxygen,  and  burning  in  it  most  brilliantly 
as  you  see.  And  now  let  me  tell  you  another  thing,  or  you  will  go 
away  with  a  very  imperfect  notion  of  the  powers  and  effects  of  this 
affinity.  There  you  see  some  charcoal  burning  in  oxygen.  Well,  a 
piece  of  lead  will  burn  in  oxygen  just  as  well  as  the  charcoal  does,  or 
indeed  better,  for  absolutely  that  piece  of  lead  will  act  at  once  upon 
the  oxygen  as  the  copper  did  in  the  other  vessel  with  regard  to  the 
chlorine.  And  here  also  is  a  piece  of  iron;  if  I  light  it  and  put  it  into 
the  oxygen,  it  will  burn  away  just  as  the  carbon  did.  And  I  will  take 
some  lead  and  show  you  that  it  will  burn  in  the  common  atmospheric 
oxygen  at  the  ordinary  temperature.  These  are  the  lumps  of  lead 
which  you  remember  we  had  the  other  day — the  two  pieces  which  clong 
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together.  Now  these  pieces,  if  I  take  them  to-day  and  press  them  to- 
gether, will  not  stick,  and  the  reason  is  that  they  have  attracted  from 
the  atmosphere  a  part  of  the  oxygen  there  present,  and  have  become 
coated  as  with  a  varnish  by  the  oxide  of  lead  which  is  formed  on  the 
surface,  by  a  real  process  of  combustion  or  combination.  There  you 
see  the  iron  burning  very  well  in  oxygen,  and  I  will  tell  you  the  reason 
why  those  scissors  and  that  lead  do  not  take  fire  whilst  they  are  lying  on 
the  table.  Here  the  lead  is  in  a  lump,  and  the  coating  of  oxide  remains 
on  its  surface,  whilst  there  you  see  the  melted  oxide  is  clearing  itself  off 
from  the  iron,  and  allowing  more  and  more  to  go  on  burning.  In  this 
case,  however  [holding  up  a  small  glass  tube  containing  lead  pyropho- 
rus],  the  lead  has  been  very  carefully  produced  in  fine  powder,  and  put 
into  a  glass  tube  and  hermetically  sealed  so  as  to  preserve  it,  and  I  ex- 
pect you  will  see  it  take  fire  at  once.  This  has  been  made  about  a  month 
ago,  and  has  thus  had  time  enough  to  sink  down  to  its  normal  tempe- 
rature— what  you  see,  therefore,  is  the  result  of  chemical  aflinity  alone, 
[The  tube  was  broken  at  the  end,  and  the  lead  poured  out  on  to  a  piece 
of  paper,  whereupon  it  immediately  took  fire.]  Look,  look,  at  the 
lead  burning,  why  it  has  set  fire  to  the  paper.  Now  that  is  nothing 
more  than  the  common  affinity  always  existing  between  very  clean  lead 
and  the  atmospheric  oxygen ;  and  the  reason  why  this  iron  does  not 
burn  until  it  is  made  red-hot,  is  because  it  has  got  a  coating  of  oxide 
about  it  which  stops  the  action  of  the  oxygen, — putting  a  varnish,  as 
it  were,  upon  its  surface,  as  we  varnish  a  picture — absolutely  forming 
a  substance  which  prevents  the  natural  chemical  affinity  between  the 
bodies  from  acting. 

I  must  now  take  you  a  little  further  in  this  kind  of  illustration,  or 
consideration  I  would  rather  call  it,  of  chemical  affinity.  This  attrac- 
tion between  different  particles  exists  also  most  curiously  in  cases  where 
they  are  previously  combined  with  other  substances.  Here  is  a  little 
chlorate  of  potash  containing  the  oxygen  which  we  found  yesterday 
could  be  procured  from  it ;  it  contains  the  oxygen  there  combined  and 
held  down  by  its  chemical  affinity  with  other  things ;  but  still  it  can 
combine  with  sugar,  as  you  saw.  This  affinity  can  thus  act  across  sub- 
stances, and  I  want  you  to  see  how  curiously  what  we  call  combustion 
acts  with  respect  to  this  force  of  chemical  affinity.  Suppose  I  take  a 
piece  of  phosphorus  and  set  fire  to  it,  and  then  place  a  jar  of  air  over 
the  phosphorus,  you  see  the  combustion  which  we  are  having  there  on 
account  of  chemical  affinity  (combustion  being  in  all  cases  the  result 
of  chemical  affinity).  The  phosphorus  is  escaping  in  that  vapor,  which 
will  condense  into  a  snow-like  mass  at  the  close  of  the  lecture.  But 
suppose  I  limit  the  atmosphere,  what  then  ?  why,  even  the  phosphorus 
will  go  out.  Here  is  a  piece  of  camphor  which  will  burn  very  well  in 
the  atmosphere,  and  even  on  water  it  will  float  about  and  burn,  by 
reason  of  some  of  it  particles  gaining  access  to  the  air.  But  if  I  limit 
the  quantity  of  air  by  placing  a  jar  over  it,  as  I  am  now  doing,  you 
will  soon  find  the  camphor  will  go  out.  Well,  why  does  it  go  out  ? 
not  for  want  of  air,  for  there  is  plenty  of  air  remaining  in  the  jar. 
Perhaps  you  will  be  shrewd  enough  to  say  for  want  of  oxygen. 
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This  therefore  leads  us  to  the  inquiry  as  to  whether  oxygen  can  do 
more  than  a  certain  amount  of  work.    The  oxygen  there  (Fig.  4)  can- 
not go  on  burniug  an  unlimited  quantity  of  candle,  for  that  has  gone 
out,  as  you  see ;  and  its  amount  of  chemical  attraction  or  affinity  is 
just  as  strikingly  limited  ;  it  can  no  more  be  fallen  short  or  exceeded 
than  can  the  attraction  of  gravitation.     You  might  as  soon  attempt  to 
destroy  gravitation,  or  weight,  or  all  things  that  exist,  as  to  destroy 
the  exact  amount  of  force  exerted  by  this  oxygen.  And  when  I  pointed 
out  to  you  that  8  by  weight  of  oxygen  to  1  by  weight  of  hydrogen 
went  to  form  water,  I  meant  this,  that  neither  of  them  would  combine 
in  different  proportions  with  the  other,  for  you  cannot  get  10  of  hy- 
drogen to  combine  with  6  of  oxygen,  or  10  of  oxygen  to  combine  with 
6  of  hydrogen — it  must  be  8  of  oxygen  and  1  of  hydrogen.    Now  sup- 
pose I  limit  the  action  in  this  way:  this  piece  of  cotton-wool  bums,  as 
you  see,  very  well  in  the  atmosphere ;  and  I  have  known  of  cases  of 
cotton-mills  being  fired  as  if  with  gunpowder,  through  the  very  finely 
divided  particles  of  cotton  being  diffused  through  the  atmosphere  in 
the  mill,  when  it  has  sometimes  happened  that  a  flame  has  caught 
these  raised  particles,  and  it  has  run  from  one  end  of  the  mill  to  the 
other  and  blown  it  up.     That,  then,  is  on  account  of  the  affinity  which 
the  cotton  has  for  the  oxygen ;  but  suppose  I  set  fire  to  this  piece  of 
cotton  which  is  rolled  up  tightly;  it  does  not  go  on  burning,  because 
I  have  limited  the  supply  of  oxygen^  and  the  inside  is  prevented  from 
having  access  to  the  oxygen,  just  as  it  was  in  the  case  of  the  lead  by 
the  oxide.     But  here  is  some  cotton  which  has  been  imbued  with  oxy- 
gen in  a  oertain  manner.     I  need  not  trouble  you  now  with  the  way 
it  is  prepared ;  it  is  called  gun-cotton.     See  how  that  burns  [setting 
five  to  a  piece] ;  it  is  very  different  from  the  other,  because  the  oxygen 
that  must  be  present  in  its  proper  amount  is  put  there  beforehand. 
And  I  have  here  some  pieces  of  paper  which  are  prepared  like  the 
gun-cotton,  and  imbued  with  bodies  containing  oxygen.   Here  is  some 
which  has  been  soaked  in  nitrate  of  strontia — you  will  see  the  beauti* 
ful  red  color  of  its  flame ;  and  here  is  another  which  I  think  contains 
baryta/whlch  gives  that  fine  green  light ;  and  I  have  here  some  more 
which  has  be^a  soaked  in  nitrate  of  copper, — it  does  not  burn  quite 
so  brightly,  but  still  very  beautifully.     In  all  these  cases  the  com- 
bustion goes  on  independent  of  the  oxygen  of  the  atmosphere.  And 
hero  we  have  some  gunpowder  put  into  a  case,  in  order  to  show  that 
it  is  capable  of  burning  under  water.     You  know  that  we  put  it  into 
a  gun,  shutting  off  the  atmosphere  with  shot,  and  yet  the  oxygen 
which  it  contains  supplies  the  particles  with  that  without  which  chemi- 
cal action  could  not  proceed.    Now  I  have  a  vessel  of  water  here,  and 
am  going  to  make  the  experiment  of  putting  this  fuse  under  the  water, 
and  you  will  see  whether  that  water  can  extinguish  it ;  here  it  is  burn- 
ing out  of  the  water,  and  there  it  is  burning  under  the  water,  and  so 
it  will  continue  until  exhausted,  and  by  reason  of  the  requisite  amoant 
of  oxygen  being  eontained  within  the  substance.    It  is  by  this  kind  of 
attraction  of  the  different  particles  one  to  the  other  that  we  are  en- 
abled to  trace  the  laws  of  chemical  affinity,  and  die  wonderful  Tariety 
of  the  exertions  of  these  laws. 
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Kow  I  want  jou  to  observe  that  one  great  exertion  of  this  pow^r 
which  is  known  as  chemical  affinity  is  to  produce  hbat  and  light ;  jroa 
know  as  a  matter  of  fact,  no  doubt,  that  when  bodies  burn  they  give 
out  heat,  but  it  is  a  curious  thing  that  this  heat  does  not  continue — 
the  heat  goes  away  as  soon  as  the  action  stops,  and  you  see  by  that 
that  it  depends  upon  the  action  during  the  time  it  is  going  on.  That 
is  not  so  with  gravitation ;  this  force  is  continuous,  and  is  just  as  ef- 
fective in  making  that  lead  press  on  the  table  as  it  was  when  it  first 
fell  there.  I^othing  occurs  there  which  disappears  when  the  action  of 
falling  is  over ;  the  pressure  is  upon  the  table,  and  will  remain  there 
until  the  lead  is  removed ;  whereas,  in  the  action  of  chemical  affinity 
to  give  light  and  heat,  they  go  away  immediately  the  action  is  over. 
This  lamp  eeeme  to  evolve  heat  and  light  continuously,  but  it  is  owing 
to  a  constant  stream  of  air  coming  into  it  on  all  sides,  and  this  work 
of  producing  light  and  heat  by  chemical  affinity  will  subside  as  soon 
as  the  stream  of  air  is  interrupted.  What,  then,  is  this  curious  con- 
dition of  heat  7  Why  it  is  the  evolution  of  another  power  of  matter, 
of  a  power  new  to  us,  and  which  we  must  now  consider  as  if  it  were 
the  very  first  time  it  was  brought  under  bur  notice.  What  is  heat  ? 
We  recognise  heat  by  its  power  of  liquefying  solid  bodies  and  vapor- 
ising liquid  bodies,  by  its  power  of  setting  chemical  affinity  going  and 
very  often  overcoming  it.  Then  how  do  we  obtain  heat  ?  We  obtain 
it  in  various  ways ;  most  abundantly  by  means  of  the  chemical  affinity 
we  have  just  before  been  speaking  about,  but  we  can  also  obtain  it  in 
many  other  ways.  Friction  will  produce  heat.  The  Indians  rub  pieces 
of  wood  together  until  they  get  them  hot  enough  to  take  fire,  and  such 
things  have  been  known  as  two  branches  of  a  tree  rubbing  to-  p^g.  5, 
gether  so  hard  as  to  set  the  tree  on  fire.  I  do  not  suppose  I 
shall  set  these  two  pieces  of  wood  on  fire  by  friction ;  but  I  can 
readily  produced  heat  enough  to  ignite  some  phosphorus.  [The 
Lecturer  here  rubbed  two  pieces  of  cedar  wood  strongly  against 
each  other  for  a  minute,  and  then  placed  on  them  a  piece  of 
phosphorus,  which  immediately  took  fire.]  And  if  you  take  a 
smooth  metal  button  stuck  on  a  cork,  and  rub  it  on  a  piece  of 
soft  deal  wood,  you  will  make  it  so  hot  as  to  scorch  wood  and 
paper,  and  burn  a  match. 

1  am  now  going  to  show  you  that  we  can  obtain  heat  not  by 
chemical  affinity  alone,  but  by  the  pressure  of  air.  Suppose  I 
take  a  pellet  of  cotton  and  moisten  it  with  a  little  ether,  and 
put  it  into  a  glass  tube  (Fig.  5),  and  then  take  a  piston  and 
press  it  down  suddenly,  I  expect  I  shall  be  able  to  burn  a  little  of  that 
ether  in  the  vessel.  It  wants  a  suddenness  of  pressure  or  we  shall 
not  do  what  we  require.  [The  piston  was  forcibly  pressed  down,  when 
a  flame  due  to  the  combustion  of  the  ether  was  visible  in  the  lower 
part  of  the  syringe.]  All  we  want  is  to  get  a  little  ether  in  vapor, 
and  give  fresh  air  each  time,  and  so  we  may  go  on  again  and  again 
getting  heat  enough  by  the  compression  of  air  to  fire  the  vapor  of  ether. 

This,  then,  I  think,  will  be  enough,  accompanied  with  all  you  have 
previously  seen,  to  show  you  how  we  procure  heat.    And  now  for  the 
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eflfects  of  this  power.  We  need  not  consider  many  of  them  on  the 
present  occasion,  because  when  you  have  seen  its  power  of  changing  ice 
into  water  and  water  into  steam,  you  have  seen  the  two  principal  results 
of  the  application  of  heat.  I  want  you  now  to  see  how  it  expands  all 
bodies — all  bodies  but  one,  and  that  under  limited  circumstances.  Mr. 
p.    g  Anderson  will  hold  a  lamp  under  that  retort, 

and  you  will  see  the  moment  he  does  so  that 
the  air  will  issue  abundantly  from  the  neck 
which  is  under  water,  because  the  heat  which 
he  applies  to  the  air  causes  it  to  expand. 
And  liere  is  a  brass  rod  (Fig.  6)  which  goes 
throu(;h  that  hole  and  also  fits  accurately 
into  this  gauge ;  but  if  I  make  it  warm  with 
this  spirit-lamp  it  will  only  go  in  the  gauge 
or  through  the  hole  with  difficulty ;  and  if  I 
were  to  put  it  into  boiling  water  it  would  not  go  through  at  all.  Again : 
as  soon  as  the  heat  leaves  bodies  they  collapse  ;  see  how  the  air  is  con* 
tracting  in  the  vessel  now  Mr.  Anderson  has  taken  away  his  lamp ; 
the  stem  of  it  is  filling  with  water.  And  notice  now  that  although  I 
cannot  get  the  tube  through  this  hole  or  into  the  gauge,  the  moment 
I  cool  it  by  dipping  it  into  water,  it  goes  through  with  perfect  facility, 
so  that  you  see  we  have  a  perfect  proof  of  this  power  of  heat  to  con- 
tract and  expand  bodies. 

(To  be  Continued.) 
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Specification  of  a  Patent  granted  to  Frederick  Augustus  Abel /or 
Improvements  in  Protecting  from  Fire,  Textile  Materials  in  the  Raw 
or  in  the  Manufactured  State,* — [Dated  23d  December,  1859.] 

The  improvements  forming  the  subject  of  this  invention  consist  in 
affording  protection  against  fire  to  textile  materials  in  the  raw  or  in 
the  manufactured  state,  by  impregnating  such  materials  with  insoluble 
metallic  silicates  within  the  fibre  of  the  material. 

The  process  by  which  this  is  effected  is  as  follows : — Prepare  a  so- 
lution of  lead,  of  zinc,  or,  practically  speaking,  of  any  other  metallic 
base  capable  of  forming,  by  its  action  upon  a  soluble  silicate,  a  double 
silicate,  insoluble  in  water,  and,  by  preference,  a  basic  acetate  of  lead, 
prepared,  as  is  well  known,  by  boiling  sugar  of  lead  and  litharge  with 
water.  It  has  been  found  that  solutions  of  various  strengths  will  an- 
swer the  purpose,  yet  the  one  preferred  is  prepared  by  boiling  together 
twenty-five  pounds  of  sugar  of  lead,  fifteen  pounds  of  litharge,  and  forty 
gallons  of  water,  for  about  half  an  hour,  and  allowing  the  same  to 
stand  for  about  a  couple  of  hours ;  the  decanted  clear  solutiou  forms  a 
liquor  well  adapted  to  the  purpose  of  the  patentee. 

To  use  the  liquor  so  prepared,  and  which,  in  the  present  instance, 
is  a  solution  of  basic  acetate  of  lead,  the  patentee  takes  such  a  quan- 
tity of  it  as  will  be  at  legist  sufficient  to  cover  completely  the  fabric  or 
material  intended  to  be  made  uninflammable,  or  else  the  fabric  or  ma- 
terial may,  in  many  cases,  be  simply  passed  through  the  liquid,  raised 
to  nearly  the  boiling  point ;  the  object  being  simply  to  saturate  or  im- 
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pregnate  it  thoroughly  with  the  liquor.  This  having  been  done,  the 
fabric  so  saturated  with  the  liquor  is  to  be  removed,  and  spread  out 
for  about  twelve  hours  to  the  contact  of  the  air.  This  hanging  out  of 
the  fabric  or  material  to  the  air  may  be  dispensed  with,  but  it  is  pre- 
ferred to  do  so,  the  subsequent  operation  now  to  be  described  yielding 
then  a  better  result. 

The  fabric,  after  having  been  subjected  to  the  first  operation  just 
described,  should  now  be  immersed  for  a  period  of  from  one  to  two 
hours,  or  thereabouts,  in  a  hot  and  moderately  strong  solution  of  an 
alkaline  silicate,  by  preference,  in  silicate  of  soda.  It  should  then  be 
withdrawn  from  the  bath  of  alkaline  silicate,  allowed  to  drain,  washed 
thoroughly  in  soft  water,  and  dried ;  when  it  will  be  found  to  have  ac- 
quired the  properties  claimed  for  it. 

The  patentee  does  not  confine  himself  to  the  use  of  any  particular 
silicate,  or  of  any  metallic  salt,  nor  to  the  precise  rhoduB  op^^randi  de- 
scribed ;  but  he  claims,  "  protecting  from  fire  textile  materials  in  the 
raw  or  in  the  manufactured  state,  by  the  production  of  an  insoluble 
silicate  within  the  fibre  or  texture  of  the  said  textile  materials. 


On  the  means  cf  Increasing  the  Angle  of  Binocular  InsfrumentSy  in 
order  to  obtain  a  Stereoscopic  Effect  in  proportion  to  their  Magni- 
fying Power.*    By  Mr.  A.  Claudbt. 

In  a  paper  on  the  stereoscope,  which  Mr.  Claudet  read  before  the 
Society  oT  Arts  in  the  year  1852,  alluding  to  the  reduction  of  the  ste- 
reoscopic efiect  produced  by  opera-glasses  on  account  of  their  magni- 
fying power,  he  stated  that,  in  order  to  reduce  that  defect,  it  would 
be  necessary  to  increase  the  angle  of  the  two  perspectives.  This  he 
proposed  to  do  by  adapting  to  the  object-glasses  two  sets  of  reflect- 
ing prisms,  which  by  the  greater  separation  given  to  the  two  lines  of 
perspectives,  would  reflect  on  the  optic  axes  images  taken  at  a  great- 
er angle  than  the  angle  of  natural  vision.  Such  was  the  instrument 
that  Mr.  Claudet  submitted  to  the  British  Association,  to  prove,  as  he 
has  always  endeavored  to  demonstrate  in  various  memoirs,  that  the 
binocular  angle  of  stereoscopic  pictures  must  be  in  proportion  to  the 
ultimate  size  of  the  pictures  on  the  retina,  larger  than  the  natural 
angle  when  the  images  are  magnified,  and  smaller  when  they  are  di- 
minished ;  which,  in  fact,  is  nothing  more  than  to  give  or  restore  to 
these  images  the  natural  angle  at  which  the  objects  are  seen  when  we 
approach  them  or  recede  from  them.  For  magnifying  or  diminishing 
the  size  of  objects  is  the  same  thing  as  approaching  them  or  receding 
from  them,  and  in  these  cases  the  angles  of  perspectives  cannot  be 
the  same.  Mr.  Claudet  showed  that,  looking  at  the  various  rows  of 
persons  composing  the  audience  with  the  large  ends  of  the  opera- 
glass,  all  the  various  rows  appeared  too  .close  to  one  another,  that 
there  was  not  between  them  the  distance  which  separates  them  when 
we  look  with  the  eyes  alone ;  and  he  showed  also  that,  with  the  small 
end,  the  distance  appeared  considerably  exaggerated.  But,  apply- 
ing the  sets  of  prisms  to  the  opera-glass  in  order  to  increase  the  an- 
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gle  of  the  two  perspectives,  then  looking  at  the  audienoe  as  before, 
it  appeared  that  the  various  rows  of  persons  had  between  them  the 
natural  distance  expected  for  the  size  of  the  image  or  for  the  reduc- 
tion of  the  distance  of  the  objects.  By  applying  the  two  sets  of 
prisms  before  the  eyes  without  the  opera-glass,  it  was  observed,  as 
was  to  be  expected,  that  the  stereoscopic  effect  was  considerably  ex- 
aggerated, because  the  binocular  angle  was  increased  without  magni- 
fying the  objects.  But  looking  with  the  two  sets  of  prisms  alone  at 
distant  objects,  the  exaggeration  of  perspective  did  not  produce  an 
unpleasant  effect.  It  appeared  as  if  we  were  looking  at  a  small  mo- 
del of  the  objects  brought  near  the  observer.  By  the  same  reason, 
stereoscopic  pictures  of  distant  objects  (avoiding  to  include  in  them 
near  objects)  can  advantageously  be  taken  at  a  larger  angle  than  the 
natural  angle,  in  order  to  give  them  the  relief  of  which  they  are  de- 
prived as  much  when  we  look  at  them  with  the  eyes,  as  when  we  look 
only  with  one  eve ;  instead  of  being  a  defect,  it  seems  that  it  is  an 
improvement.  In  fact^  the  stereoscope  gives  us  two  eyes  to  see  pic- 
tures of  distant  objects. — Proe.  Brit.  Awoe.^  1860. 

On  the  Principles  of  the  Solar  Camera.*    By  A.  Claudrt. 

The  solar  camera  invented  by  Woodward,  is  one  of  the  most  im- 
portant improvements  introduced  in  the  art  of  photography  since  its 
discovery.  By  its  means,  small  negatives  may  produce  pictores  mag- 
nified to  any  extent ;  a  portrait  taken  on  a  collodion  plate  not  larger 
than  a  visiting-card,  can  be  increased,  in  the  greatest  perfection,  to 
the  size  of  nature ;  views  as  small  as  those  for  the  stereoscope  can  be 
also  considerably  enlarged.  This  is  an  immense  advantage,  which  is 
easily  understood  when  we  consider  how  much  quicker  and  in  better 
proportion  of  perspective  small  pictures  are  taken  by  the  camera  ob- 
Bcura,  while  the  manipulation  is  so  greatly  simplified.  There  is  no- 
thing new  in  the  enlargement  of  photographic  pictures.  This  has 
been  done  long  ago  simply  by  attending  to  the  law  of  conjugate  foci; 
and  every  photographer  has  always  been  enabled,  with  his  common 
camera,  to  increase  or  reduce  the  size  of  any  image.  For  the  en- 
largement, it  was  only  necessary  to  place  the  original  very  near  the 
camera,  and  to  increase  in  proportion  the  focal  distance.  But  the 
more  the  focal  distance  was  increased,  the  more  the  intensity  of  light 
was  reduced ;  and  a  still  greater  loss  of  light  arose  from  the  necessi^ 
of  diminishing  the  aperture  of  the  lens,  in  order  to  avoid  the  sphen- 
cal  aberration.  Such  conditions  rendered  the  operation  so  long  that 
it  became  almost  an  impossibility  to  produce  any  satisfactory  results 
when  the  picture  was  to  be  considerably  enlarged.  For  these  reasons, 
it  naturally  occurred  that  if  the  negative,  having  its  shadows  perfectly 
transparent  and  its  lights  <|uite  black,  was  turned  against  the  strone 
light  of  the  sun,  its  positive  image  at  the  focus  of  the  camera  would 
be  so  intense  that  the  time  of  exposure  would  be  considerably  reduced. 
So  that,  in  order  to  employ  the  light  of  the  sun,  and  follow  easily  its 
position  without  having  to  move  constantly  the  whole  camera,  it  was 
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thought  advisable  to  employ  a  movable  reflecting  mirror,  sending  the 
parallel  rays  of  the  sun  on  a  yertical  plano-convex  lens  condensing 
those  rays  on  the  negative,  placed  before  the  object  glass  and  behind 
the  condenser,  somewhere  in  its  luminous  cone.  Many  contrivances 
for  this  object  were  resorted  to,  but  without  considering  any  thing 
else  than  throwing  the  strongest  light  possible  on  the  negative  to  be 
copied.  The  constructors  of  these  solar  cameras  never  thought  it 
very  important  to  consider  whether  the  focus  of  the  condensing  lens 
was  better  to  fall  before  or  behind  the  front  of  the  object  glass,  pro- 
vided the  negative  was  placed  in  the  luminous  cone  of  the  condenser. 
This  want  of  attention  has  been  the  cause  which  has  made  the  solar 
camera  a  very  imperfect  instrument  for  copying  negatives.  The  beau- 
tiful principle  of  Woodward's  apparatus  •onsists  in  his  having  decided 
the  question  of  the  position  of  the  focus  of  the  condenser,  and  in 
having  placed  it  exactly  on  the  front  lens  of  the  camera  obscura.  As 
this  principle  had  not  yet  been  explained  when  the  invention  was  ex- 
hibited before  the  Photographic  Societies  of  London  and  Paris,  and 
not  even  by  the  inventor  himself  in  the  specification  of  his  patent, 
Mr.  Claudet  has  undertaken,  in  the  interest  of  the  photographic  art, 
to  bring  the  subject  before  the  British  Association,  and  to  demonstrate 
that  the  solar  camera  of  Woodward  has  solved  the  most  difficult  pro- 
blem of  the  optics  of  photography,  and  is  capable  of  producing  won- 
derful results.  This  problem  consists  in  forming  the  image  of  the 
negative  to  be  copied  only  by  the  centre  of  the  object-glass  reduced 
to  the  smallest  aperture  possible,  without  losing  the  least  proportion 
of  the  light  illuminating  the  negative.  The  solar  camera  does  not 
require  any  diaphragm  to  reduce  the  aperture  of  the  lens,  because 
every  one  of  the  points  of  the  negative  are  visible  only  when  they  are 
defined  on  the  image  of  the  sun,  and  they  are  so  (in  that  position  ex- 
clusively), for  the  centre  of  the  lens  is  the  only  point  which  sees  the 
sun,  while  the  various  points  of  the  negative  which  form  the  marginal 
zone  of  the  lens,  are  defined  against  the  comparatively  obscure  parts 
of  the  sky  surrounding  the  sun,  are,  as  it  were,  invisible  to  that  zone; 
60  that  the  image  is  produced  only  by  the  central  rays,  and  not  in  the 
least  degree  by  any  other  points  of  the  lens,  which  are  subject  to 
spherical  aberration.  It  is,  in  fact,  a  lens  reduced  to  an  aperture  as 
small  as  is  the  image  of  the  sun  upon  its  surface,  without  the  neces- 
sity of  any  diaphragm,  and  admitting  the  whole  light  of  the  sun  after 
it  has  been  condensed  upon  the  various  separate  points  of  the  nega- 
tive. It  is  evident  that,  from  the  centre  of  the  lens  the  whole  nega- 
tive has  for  badcground  the  sun  itself,  and  from  the  other  points  of 
the  lens  it  has  for  background  only  the  sky  surrounding  the  sun, 
which  fortunately  has  no  effect  in  the  formation  of  the  image.  Such  - 
is  the  essential  principle  of  Woodward's  solar  camera,  which  did  not 
exist  in  that  instrument  when  the  focus  of  the  condenser  was  not  on 
the  object-glass.  This  principle  is  truly  marvellous,  but  it  must  be 
observed  that  the  solar  camera,  precisely  on  account  of  the  excellence 
of  this  principle,  requires  the  greatest  precision  in  its  construction. 
For  its  delicate  performances,  it  must  be  as  perfect  as  an  astronomi- 
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cal  instrument,  which,  in  fact,  it  is.  The  reflecting  mirror  should  be 
plane,  and  with  parallel  surfaces,  in  order  to  reflect  on  the  condenser 
an  image  of  the  sun  without  deformation ;  and  in  order  to  keep  the 
image  always  on  the  very  centre  of  the  object-glass,  the  only  condi- 
tion for  the  exclusion  of  the  oblique  rays,  the  mirror  should  be  capa- 
ble by  its  connexion  with  a  heliostat  of  following  the  movements  of 
the  sun.  The  condenser  itself  should  be  achromatic,  in  order  to  re- 
fract the  image  of  the  sun  without  dispersion,  and  to  define  more  cor- 
rectly the  lines  of  the  negative ;  and  a  no  less  important  condition 
for  losing  nothing  of  the  photogenic  rays  would  be,  to  have  it  formed 
with  a  glass  perfectly  homogeneous  and  colorless.  With  such  im- 
provements, the  solar  camera  will  become  capable  of  producing  re- 
sults of  the  greatest  beauty  ^  and,  without  any  question,  its  introduc- 
tion into  the  photographer's  studio  will  mark  a  period  of  considerable 
improvement  in. the  art.— Proc.  Brit.  Aasocy  1860.    . 

On  the  Perception  of  Colore.^    By  Dr.  Gladstone. 

The  author  described  himself  as  in  an  intermediate  position  between 
those  who  have  a  normal  vision  of  colors,  and  those  who  are  termed 
''  color-blind."  These  latter  are  usually  unacquainted  with  the  sen- 
sations of  either  red  or  green,  and  it  becomes  a  desideratum  to  have 
good  observations  on  thoso  who  are  capable  of  acting  somewhat  as 
interpreters  between  them  and  those  who  perceive  every  color.  By 
means  of  Chevreul's  chromatic  circles  and  scales,  Maxwell's  color- 
top,  colored  beads,  &c.,  the  author  was  able  to  determine  the  follow- 
ing points  in  respect  to  his  own  vision.  He  sees  red,  in  all  probabil- 
ity, like  other  people,  but  it  requires  a  larger  quantity  of  the  color 
to  give  the  sensation  than  is  usually  the  case;  hence  a  purple  appears 
to  him  more  blue,  and  an  orange  more  yellow,  than  to  the  generality 
of  observers.  Ue  is  perfectly  sensible  of  green,  or  rather  of  two  dis- 
tinct greens, — the  one  yellowish,  the  other  blueish, — ^but  between  them 
there  lies  a  particular  shade  of  green,  to  which  his  eyes  are  insensible 
as  a  color.  This  modifies  his  perception  of  many  greens  that  approxi- 
mate to  what  is  to  him  invisible.  The  shade  occurs  in  nature  on  the 
back  of  the  leaf  of  the  variegated  holly,  and  it  may  be  produced  m 
Maxwell's  top  by  certain  combinations  of  the  colored  disc ;  the  sim- 
plest being : — 

94*5  Brunswick  Green  (Blue  Shade)  +  5*5  Ultramarine  =  94 
Black  +  6  White. 

While  able  perfectly  to  distinguish  between  red  and  green,  the 
contrast  does  not  readily  catch  his  eye,  especially  at  a  distance ;  in 
fact,  he  is  somewhat  short-sighted  in  respect  to  these  colors.  He  has 
reason  to  believe  that,  in  his  case,  there  has  been  a  gradual  improve- 
ment in  his  actual  perception  of  colors,  independently  of  his  greater 
knowledge  of  them,  though  this  is  in  opposition  to  the  general  expe- 
rience of  those  whose  vision  is  in  any  way  abnormal,  and  no  other 
instance  was  known  to  the  late  Prof.  George  Wilson,  whose  book  is 
the  standard  one  on  the  subject  of  color-blindness. 
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On  the  Use  of  Granite.*  By  Gaedner  Wilkinson, 

As  the  question  of  using  granite  for  building  and  monumental  pur- 
poses has  been  much  discussed,  I  beg  to  offer  a  few  remarks  connected 
with  it,  and  to  notice  a  fact  which  shows  at  how  early  a  period  the  an- 
cient Egyptians  had  watched  the  effect  of  atmospheric  and  other  in- 
fluences on  stone,  and  how  wisely  they  profited  by  the  lessons  taught 
them  by  experience.  They  had  learnt  that  earth,  abounding  with  nitre, 
from  its  attracting  moisture,  had  the  effect  of  decomposing  granite,  but 
that  in  the  dry  climate  of  Upper  Egypt  the  stone  remained  for  ages 
uninjured  when  raised  above  all  contact  with  the  ground.  When, 
therefore,  there  was  a  possibility  of  its  being  exposed  to  damp,  they 
based  an  obelisk,  or  other  granite  monument,  on  limestone  substruc- 
tions ;  and  these  last  are  found  to  the  present  day  perfectly  preserved, 
while  the  granite  above  them  gives  signs  of  decay  in  proportion  to  its 
contact  with  the  earth  subsequently  accumulated  about  it.  I  am  speak- 
ing of  Upper  Egypt,  visited  only. four  or  five  times  in  a  year  by  a 
shower  of  rain ;  for  in  the  Delta  granite  remains  have  been  affected 
in  a  far  greater  degree  than  in  the  Thebald.  Nitre  abounds  there, 
and  it  is  i;emarkable  that  the  obelisks  at  Alexandria  have  suffered  least 
on  the  sides  next  the  sea. 

The  Egyptians  seldom  used  granite  as  a  building  stone,  except  for 
a  small  sanctuary  in  some  sandstone  temple ;  and  in  the  later  times  of 
the  Ptolemies  one  or  two  temples  were  built  entirely  of  granite.  But 
in  the  pure  Egyptian  period,  that  stone  was  chiefly  confined  to  the  ex- 
ternal and  internal  casing  of  walls,  to  obelisks,  doorways,  monolithic 
shrines,  sarcophagi,  statues,  small  columns,  and  monuments  of  limited 
size,  and  was  sometimes  employed  for  roofing  a  chamber  in  a  tomb. 

The  durability  of  granite  varies  according  to  its  qualities.  The  fel- 
spar is  the  first  of  its  component  parts  which  decompose,  and  its  greater 
or  less  aptitude  for  decay  depends  on  the  nature  of  the  base  of  which 
the  felspar  consists.  Egypt  produces  a  great  variety  of  granite,  and 
the  primitive  ranges  in  the  desert,  east  of  the  Nile,  about  85  miles  from 
the  Red  Sea,  supplied  the  Romans,  with  numerous  hitherto  unknown 
kinds,  as  well  as  with  porphyry,  which  they  quarried  so  extensively 
in  that  district ;  but  the  granite  of  the  ancient  Egyptians  came  from 
the  quarries  of  Syene,  in  the  valley  of  the  Nile,  and  from  these  they 
obtained  what  was  used  for  their  monuments.  It  is  from  this  locality 
that  the  name  of  **  Syenite  "  has  been  applied  to  a  certain  kind  of  gran- 
ite ;  it  is,  however,  far  from  being  all  of  the  same  nature,  and  a  small 
portion  of  the  stone  found  there  is  really  what  we  now  call  "Syenite." 

Already,  at  the  early  period  of  the  third  and  fourth  dynasties,  be- 
tween twelve  and  thirteen  centuries  before  the  Christian  era,  the 
Egyptians  extensively  employed  granite  for  various  purposes.  They 
had  learnt  to  cut  it  with  such  skill  that  the  joints  of  the  blocks  were 
fitted  with  the  utmost  precision.  Deep  grooves  were  formed  in  the 
hard  stone  with  evident  facility;  and  it  must  have  been  known  to  them 
for  a  long  period  before  the  erection  of  the  oldest  monuments  that  re- 
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main — the  Pyramids  of  Memphis,  where  granite  was  introduced  in  a 
manner  which  could  only  result  from  long  experience.  Again,  in  the 
time  of  the  first  Osirtasen,  about  2050  B.  C,  granite  obelisks  were 
erected  at  Heliopolis,  and  in  the  Fyoom,  and  other  granite  monuments 
were  raised  in  the  same  reign  at  Thebes ;  from  which  we  find  that  even 
then  the  Egyptians  had  learnt  how  the  damp  earth  acted  on  granite 
when  buried  beneath  it ;  and  this  interesting  question  subsequently 
suggests  itself — bow  long  before  that  time  must  the  stone  hare  been 
used  to  enable  them  to  obtain  from  experience  that  important  hint 
which  led  them  to  place  granite  on  limestone  substructions  7 

I  have  already  had  occasion  to  offer  -some  remarks  on  the  mode  of 
treating  granite  surfaces,  which  has  been  so  ably  detailed  by  Mr.  Bell, 
at  the  meeting  of  the  Society  of  Arts  (March  14) ;  and  I  have  stated 
that  the  Egyptians  adopted  the  broad  character  of  ornamentation  in 
sculpturing  granite  very  judiciously  advocated  by  him.  I  will,  there- 
fore, only  add,  that  other  good  examples  of  such  treatment  may  be 
found  iA  early  crosses  of  Cornwall,  Devonshire,  and  other  localities  in 
this  country ;  where  what  has  been  (rather  hastily)  called  the  Runic 
knot, — a  design  of  entwined  basket-work,  common  also  in  Italy,  and 
other  countries, — the  large  scroll  pattern  also  frequently  met  with  on 
the  same  monuments,  and  numerous  massive  ornaments  in  relieved  in- 
taglio, cut  in  the  thickness  of  the  stone  are  instances  of  a  style  of  de- 
corative sculpture  admirably  suited  to  granite. 


Q-reat  Achievement  of  Mechanical  Ingenuity. *^ 

There  is  now  to  be  seen  at  Bennett's,  the  well-known  watch  manu- 
facturer of  Cheapside,  a  gold  hunting-watch  of  so  remarkable  a  char- 
acter as  to  well  deserve  description  in  our  columns.     In  addition  to 
being  a  time-keeper  of  the  utmost  precision,  with  chronometer  adjust- 
ments, compensation  balance,  and  cylindrical  spring,  it  exhibits  on 
the  dial-plate  the  following  different  indications :  first,  the  equation  of 
time ;  secondly,  the  moon's  age ;  thirdly,  the  month  of  the  year ;  fourth- 
ly, the  day  of  the  month,  in  addition  to  the  hours,  minutes,  and  sec- 
onds, as  in  an  ordinary  watch.     The  mechanism  is  so  contrived  that 
any  one  or  the  whole  of  the  hands  may  be  set  forwards  or  backwards 
at  pleasure  without  deranging  the  rest.     Mr.  Bennett,  the  manufac- 
turer of  this  remarkable  production,  naturally  regards  it  as  one  of  the 
highest  triumphs  of  modern  horological  science;  for  these  extraordi- 
nary time-keepers  have  hitherto  been  considered  rather  aa  mechanical 
marvels  than  as  of  practical  use.     In  this  oase  every  movement  is 
laid  down  in  the  strictest  proportion,  and  ba^ed  upon  calculations  of 
an  absolutely  scientific  character.    Although  it  has  taken  more  thia 
a  twelve-month  in  its  production,  and  is  inclosed  in  a  handsome  gold 
case,  it  is  within  the  compass  of  a  pocket  time-keeper.     We  strouglj 
recommend  those  of  our  readers  interested  in  mechanical  science,  to 
avail  themselves  of  the  opportunity  of  gratifying  their  curiosity  as  to 
what  is  possible  to  be  effected  by  the  enterprise  of  one  of  our  leading 
watch  manufacturers. 

•  fioB  tlM  JUnd.  MMulM' Mag,  J«M^  UOS. 
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On  a  New  Form  of  Chloride  of  Sodium.*  By  Richari>  V.  TusoN, 
Lecturer  on  GheoiiBtrj  at  Charing  Cross  Hospital. 

That  chloride  of  potassium,  which  ordinarily  crystallizes  in  cubes 
is  nevertheless  often  found  as  an  efflorescence  on  various  vegetable 
extracts  assuming  the  acicular  form  is  well  known. 

Hitherto,  I  believe,  the  corresponding  compound,  chloride  of  so- 
dium, has  never  been  observed  in  needle-shaped  crystals  but  nearly 
always  in  cubes. 

Occasionally,  however,  it  deposits  from  urine  in  octahedra,  and 
when  a  solution  of  the  salt  in  water  is  evaporated  at  a  temperature 
not  exceeding  14®  F.  it  crystallizes  in  hexagonal  tables  (Ehrenberg) 
which  contain,  according  to  Fuchs,  six  equivalents,  but,  according  to 
Mitscherlich,  four  equivalents  of  water  of  crystallization.  At  tempe- 
ratures above  14°  F.  these  hexagonal  crystals  lose  their  water  of  crys- 
tallization and  are  resolved  into  a  congeries  of  minute  cubes.  Chloride 
of  sodium,  it  is  also  stated,  may  be  obtained  in  large  oblique  rhombic 
prisms  having  the  formula  NaCl  +  4 Ag.  They  effloresce  in  air  below 
32**  F.  (Mitscherlich),  deliquesce  (?  effloresce)  in  air  above  32°  F. 
(Fuchs),  and  leave  a  powder  of  small  tubes. 

Lately  on  opening  a  tightly-fitting  tin  box,  in  which  a  quantity  of 
salmon-roe  paste  had  been  allowed  to  remain  for  nearly  three  years, 
it  was  found  that  the  organic  matter  was  covered  by  an  efflorescence 
of  acicular  crystals.  One  of  my  pupils  collected  some  of  these  crystals, 
analyzed  them,  and  pronounced  them  to  consist  entirely  of  chloride  of 
sodium.  As  I  had  never  heard  of  chloride  of  sodium  crystallizing  in 
needles,  their  examination  was  repeated,  but  still  the  same  results 
were  obtained.  Some  of  the  crystals  were  next  dissolved  in  water, 
and  the  solution  produced  submitted  to  spontaneous  evaporation,  when 
the  whole  of  the  salt  deposited  in  the  ordinary  or  cubical  form.  This 
result,  therefore,  fully  confirms  the  conclusions  deduced  from  analysis. 

The  crystals,  some  of  which  are  nearly  half  an  inch  long,  appear  to 
be  rectangular  prisms  terminated  by  four-sided  pyramids.  They  are 
beautifully  clear,  colorless,  transparent,  elastic,  longitudinally  and 
transversely  striated,  and  many  are  bent  or  contorted  in  a  manner 
similar  to  the  native  hydrated  sulphate  of  lime  called  BeleQite  by  min- 
eralogists. 

The  acicular  crystals  are  anhydrous  and  undergo  no  change  in  form 
or  diminution  in  transparency  when  exposed  to  air  at  ordinary  tempe- 
ratures, or  even  at  a  low  red  heat.  The  needles  of  chloride  of  sodium 
possess  one  property  which  is  a  very  familiar  characteristic  of  the 
cubical  salt,  namely,  that  when  heated  they  decrepitate.  It  is  singular 
to  remark,  that,  at  all  events  as  far  as  we  know  at  present,  the  acicular 
varieties  of  the  chlorides  of  potassium  and  of  sodium  are  only  developed 
in  the  presence  of  organic  matter,  just  as  the  production  of  octahedral 
chloride  of  sodium  appears  to  be  due  to  the  solution  from  which  it  crys- 
tallizes containing  urea. 

Since  writing  the  foregoing,  I  have  observed  an  efflorescence  of 

*rrom  ih»  Lond.  Chemical  Nvwi,  No.  84. 
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acicular  chloride  of  sodium  on  an  animal  deposit  which  was  sent  me 
for  analysis,  and  which  had  been  originally  mixed  with  a  solution  of 
common  salt  to  prevent  it  undergoing  putrefaction. 

A  New  Kind  of  Bath.* 

M.  Mathieu  (de  la  Drome)  one  of  the  most  eminent  orators  of  the 
^'  Mountain"  in  the  National  Assemblies  of  1848  and  1849,  has  lately 
been  turning  his  attention  to  the  subject  of  medicinal  baths.  A  bath 
by  immersion  requires  from  two  to  three  hectolitres  of  water,  which, 
in  the  case  of  mere  river  or  spring  water,  is  of  no  consequence  as  re* 
gards  expense.  But  the  case  is  ^r  different  when  the  water  is  to  be 
impregnated  with  medicinal  substances,  some  of  which  are  very  costly; 
or  when  mineral  waters  are  prescribed,  which  cannot  be  had  in  large 
quantities  without  considerable  outlay,  except  at  the  spring  from  which 
they  are  derived.  M.  Mathieu  (de  la  Dr&me)  has  therefore  endeavored 
to  ascertain,  both  by  calculation  and  experiment,  what  is  the  real 
quantity  of  water  which  produces  a  useful  effect  on  a  human  body  in 
a  common  bath,  and  has  found  that  it  cannot  be  more  than  three  or 
four  litres  in  the  course  of  an  hour.  To  distribute  this  quantity  both 
equally  and  economically  on  the  body  was,  therefore,  the  question  to 
be  solved ;  and  he  has  accordingly  invented  an  apparatus,  which  he 
calls  hain  hydrofire.  The  patient  is  seated  in  a  kind  of  box  like  that 
used  for  fumigation,  while  a  powerful  ventilator  outside  transforms  the 
water  which  is  to  be  used  into  a  minute  aqueous  dust  or  dew,  just  as 
we  see  a  high  wind  do  with  the  water  issuing  from  the  jets  of  a  monu- 
mental fountain.  This  dew  is  driven  into  the  box  through  an  aperture 
on  a  level  with  the  knees ;  owing  to  the  extreme  minuteness  of  its  par- 
ticles, the  latter  ascend,  and  then  gradually  subside  on  the  body.  In 
a  short  time  these  particles  coalesce  and  trickle  down  the  body,  until 
at  last  the  water  descends  in  an  unceasing  stream.  This  system  has 
now  been  tried  with  great  success  at  the  Hopital  St.  Louis,  and  is  now 
generally  attracting  the  attention  of  medical  men. 

*From  the  London  Engineer,  No.  232. 


The  Specific  Chravity  of  Mixtures  of  Alcohol  and  Water.f 

After  three  series  of  determinations  which  have  occupied  him  more 
than  a  year,  H.  von  Baumhauer  has  arrived  at  the  convictipn  that  the 
specific  gravities  of  mixtures  of  alcohol  and  water,  as  determined  by 
Gilpin,  LOwitz,  and  Gay-Lussac,  are  very  incorrect.  In  the  first  se- 
ries of  experiments  the  mixtures  were  made  by  volume,  but  as  these 
gave  results  so  different  from  those  generally  received,  the  author  re- 
peated his  experiments  with  mixtures  made  by  weight  as  well  as  by 
measure.  These,  however,  only  confirmed  the  results  previously  ob- 
tained. The  author  started  with  absolute  alcohol  having  a  sp.  gr.  of 
0*7946  at  59^  F.  In  the  second  series,  alcohol  from  another  source 
was  used,  which  had  the  sp.  gr.  0*7947  at  the  same  temperature.  The 
water  used  in  the  experiments  was  distilled  and  carefully  deprived  of 
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air.     After  corrections  for  slight  mistakes,  the  results  obtained  were 
as  follows :— 


Alcohol  in  100  of  the 

miztare. 

Ift  Series. 

2d  Series. 

100 

0-7939 

0-7940 

95 

08119 

0-8121 

90 

0-8283 

0-8283 

85 

0-8438 

0-8432 

80 

0  8576 

0-8572 

75 

0-8708 

0  87U8 

70 

0-8837 

0-8938 

65 

08959 

0*8963 

60 

0-9079 

0  9081 

55 

0  9193 

0-9196 

50 

0^301 

09302 

45 

0-9394 

0*9400 

40 

0*9485 

0*9491 

35 

09567 

0-9569 

30 

0-9635 

09636 

S5 

0-9692 

0-9696 

20 

0-9746 

0-9747 

15 

0-9799 

0-9800 

10 

0  9855 

0-9855 

6 

0-9919 

0-9918 

0 

0-9991 

0-9991 

The  Qreen  Coloring  Matter  of  Leavee.* 

M.  Fremy  has  also  studied  the  constitution  and  composition  of  chlo- 
rophyll, which  he  supposes  to  be  made  up  of  two  coloriug  matters,  a 
blue  and  yellow,  the  first  of  which  he  iia,mes  pht/llocyaninej  and  the 
second  phylloxanthine.  M.  Fremy  discovered  that  by  the  action  of 
some  bases  the  green  matter  of  leaves  is  changed  to  a  beautiful  yellow 
substance,  which  is  easily  dissolved  by  alcohol.  In  this  solution,  hy- 
drochloric and  some  other  acids  will  immediately  restore  the  primitive 
green  color.  To  separate  the  blue  and  yellow  matters,  M.  Fr6my  pro- 
ceeded as  follows : — He  first  placed  in  a  stoppered  bottle  two  parts  of 
ether  and  one  part  of  hydrochloric  acid,  diluted  with  a  little  water, 
and  then  shook  the  bottle  strongly  for  some  time.  He  then  submit- 
ted to  the  action  of  this  liquid  the  body  produced  by  the  decoloriza- 
tion  of  the  chlorophyll,  shaking  them  together  for  some  seconds.  The 
effect  was  very  remarkable.  The  ether  dissolved  the  yellow  matter 
of  the  leaves  and  became  of  a  beautiful  yellow  color,  while  the  hydro- 
chloric acid  reacted  upon  the  green  matter  which  had  been  decolor- 
ized, and  produced  a  magnificent  blue.  The  two  colors  are  thus  iso- 
lated, and,  being  retained  by  two  different  liquids,  cannot  be  mixed  to 
reproduce  the  green ;  but  if  the  liquids  are  separated  and  the  color- 
ing matters  withdrawn  from  them,  solution  in  alcohol,  which  dissolves 


ign 
Dlh, 


both,  gives  immediately  a  green  tint  comparable  to  that  of  the  origi- 
nal chlorophyll.  M.  Fremy  entertains  some  reasonable  doubts  whe- 
ther his  phyllocyanine  and  phylloxan thine  really  exist  in  vegetables, 

*  From  Uae  London  Gbamlosl  New%  No.  10. 
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and  proposes  to  continue  and  extend  his  inyestigations  on  the  subject. 
The  whole  subject  is  very  interesting,  and  deserves  a  longer  notice 
than  we  can  give  in  this  correspondence. 


Vegetable  Coloring  Matters."^ 

M.  Filhol  has  been  engaged  in  the  examination  of  vegetable  color- 
ing matters,  and  has  discovered  some  facts  which  he  now  publishes  as 
briefly  as  possible,  intending  to  give  all  the  details  in  a  longer  memoir. 
There  exists  in  nearly  all  flowers,  says  M.  Filhol,  a  substance  which 
is  scarcely  colored  when  in  solution  in  acid  liquids,  but  which  becomes 
of  a  beautiful  yellow  color  when  acted  on  by  alkalies.  This  substance 
has  the  following  properties.  It  is  solid  and  of  a  slightly  greenish- 
yellow  color.  It  is  uncrystallizable,  soluble  in  water,  alcohol,  and 
ether,  and  not  volatile.  When  moistened  with  strong  hydrochloric 
acid,  it  takes  a  bright  yellow  tint  which  immediately  disappears  when 
the  mixture  is  diluted  with  water,  leaving  an  almost  colorless  solution 
to  which  alkalies  communicate  a  yellow  color.  The  matter  is  found 
in  the  green  parts  of  plants  as  well  as  the  flowers,  and  is,  no  doubt, 
the  yellow  dye  found  in  the  leaves  of  various  plants.  M.  Filhol  adopts 
the  name  given  to  it  by  Hope,  and  calls  it  Xanthogene.  Mosses,  he 
says,  do  not  contain  it,  or,  at  most,  only  a  trace.  It  is  also  absent 
from  some  flowers,  among  others  the  Pelargonium  Zonahy  and  ifiqui- 
nana  Papaver  rheaa^  Camellias  and  Salvias.  These  flowers  under  the 
influence  of  alkalies  become  blue  or  violet  without  the  least  mixture 
of  green.  The  coloring  matter  of  these  flowers  is  much  less  alterable 
under  the  influence  of  air  and  alkalies  than  that  of  most  other  flowers. 

Chemists  who  have  examined  yellow  flowers,  have  proved  that  they 
owe  their  color  to  several  immediate  principles  ;  among  others,  xan- 
thine and  xantheine.  The  author  has  discovered  xanthine  in  fruits  as 
well  as  flowers. 

*  From  the  Lond.  Chemical  Newi,  No.  19. 


On  the  Density  of  Saturated  Steam^  and  on  the  Law  of  Expantion 
for  Superheated  Steam.if    By  William  Faibbaibn,  F.  R.  S. 

At  the  last  meeting  of  the  British  Association,  I  detailed  a  new 
method  of  ascertaining  the  specific  gravity  of  vapors,  which,  in  con- 
junction with  my  friend  Mr.  Tate,  I  was  employing  with  a  view  to  as- 
certain the  density  of  steam  at  all  temperatures.  It  may  be  of  interest 
to  the  Association  to  know,  that  I  believe  the  method  to  have  proved 
itself  reliable,  and  that  we  have  now  experimental  determinations  of 
the  density  of  steam ;  and  these  fully  verify  the  anticipations  of  Mr. 
Thomson  and  Mr.  Rankine,  that  the  vapor  of  water  does  not  accu- 
rately obey  the  gaseous  laws.  We  have  found  the  density  of  saturated 
steam  always  greater  than  that  given  by  the  gaseous  steam,  even  for 
temperatures  as  low  as  136^  Fah.,  and  for  pressures  less  than  that  of 
the  atmosphere. 

t  From  the  Load.  Qr.  Sng.  and  Aidi.  Jooroal,  Aag.,  1800. 
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The  experiments  as  they  stand  at  present  extend  over  a  range  of 
temperature  from  136®  to  292°  Fah.,  or  from  26  to  60  fts.  pressure 
per  square  inch.  £ut  as  we  hope  to  extend  them  to  higher  pressures, 
I  have  preferred  to  leave  at  present  the  consideration  of  their  bearing 
on  other  formulae,  and  the  ultimate  generalizations  to  which  they  may 
lead  in  regard  to  the  use  of  steam.  The  following  simple  formula, 
however,  very  nearly  expresses  the  results  of  the  experiments  as  to 
the  density  and  pressure  of  saturated  steam,  the  relation  between 
pressure  and  temperature  having  been  already  determined  with  scru- 
pulous accuracy  by  the  elaborate  investigations  of  Regnault. 

Let  V  be  the  specific  volume  of  the  steam,  or  volume  as  compared 
with  that  of  an  equal  weight  of  water ;  P  «  the  pressure  in  inches 
of  mercury.     Then  I  find 

v=25'62H =-. 

p  4-  -7:^ 

Table  of  Results,  ekowing  the  Relation  of  Density  and  Pressure  of 

Saturated  Steam, 


No. 

Prtwore. 

Teitipersture^ 
Fahrenheit. 

Specific 

Tolame. 

Proportional 
error  of 
formula. 

In  ftw.  per 
square  inch. 

In  inches  of 
mercury. 

From  exiwri- 
ment. 

By 
formula. 

1 

2-6 

6-35 

136-77 

8266 

8183 

+    1-100 

2 

43 

862 

155  33 

6326 

5326 

0 

3 

4-7 

945 

159-36 

4914 

4900 

—  1-3.S0 

4 

62 

12-47 

17092 

3717 

8766 

+   1-74 

6 

6-3 

12-61 

171-48 

3710 

3740 

-f   1-U3 

6 

6-8 

13-62 

174  92 

3433 

3478 

+   1-76 

7 

80 

1601 

18230 

3046 

2985 

—  1-50 

8 

91 

18-36 

188-30 

2620 

2620 

0 

9 

11*3 

22  88 

198-78 

2146 

2124 

—  l-tf7 

1 

26-6 

£3  61 

242-90 

941 

937 

—  1-235 

2 

27  4 

6652 

244  82 

906 

906 

0 

3 

27-6 

65-89 

245-22 

8ta 

900 

+   1-100 

4 

331 

6684 

255-50 

7:»8 

758 

0 

6 

37-8 

76-20 

263-14 

648 

669 

+    1-32 

6 

40-3 

81*53 

267-21 

634 

628 

—  1-100 

7 

41-7 

64-20 

26920 

604 

60S 

+  1-150 

8 

4.V7 

92-23 

274-76 

683 

562 

—  1-29 

9 

49-4 

99-60 

279-42 

614 

619 

+  1-100 

11 

61-7 

104-54 

282-58 

496 

496 

0 

12 

55*9 

112-78 

28725 

457 

461 

+  1-114 

13 

60  6 

122-25 

292  53 

432 

428 

—  1-108 

14 

f>6-7 

114  25 

28825 

448 

456 

+   1-66 

The  above  table  exhibits  accurately  the  results  at  which  we  have 
arrived  in  regard  to  saturated  steam ;  we  have  also  obtained  some  re- 
sults on  the  rate  of  expansion  of  superheated  steam.  These  results 
are  at  present  less  complete  than  those  upon  saturated  steam,  as  they 
do  not  range  more  than  20  degrees  of  temperature  in  each  case  above 
the  maximum  temperature  of  saturation.  They  appear,  however,  to 
8how  conclusively,  that  near  the  saturation  point  steam  expands  very 
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irrregularlj,  thus  agreeing  with  what  we  know  of  other  bodies  in  their 
physical  relations  at  or  near  the  point  at  which  they  change  their  state 
of  aggregation.  Close  to  the  saturation  point  we  find  a  very  high 
rate  of  expansion,  but  this  rapidly  declines  as  the  steam  superheats, 
and  at  no  great  distance  above  it  the  rate  of  expansion  nearly  approxi- 
mates to  that  of  a  perfect  gas. 

Thus,  for  instance,  in  Experiment  6,  where  the  point  of  maximum 
saturation  was  174*92,  between  this  and  180°  the  steam  expanded  at 
the  rate  of  ^^q,  whereas  air  would  have  expanded  9^^ ;  but  on  con- 
tinuing the  superheating,  the  co-eflScient  was  reduced  between  180*^ 
and  200°  from  f  90  to  ^379  and  for  air  the  co-efficient  would  have  been 
q]ij,  or  almost  exactly  the  same :  and  this  rule  holds  good  in  every 
experiment;  a  high  rate  of  expansion  close  to  the  saturation  point 
diminishing  rapidly  to  an  approximation  to  that  of  air. 


AMERICAN  PATENTS. 


AMERIGAX  PATENTS  ISSUED  FROM  JULY  1,  TO  JULY  St,  IMO. 


Air  or  Gases, — ExhauMin; 

Anchors,— A ppa'a  fur  Working 

Aniline  Colors, — Preparation  of 

Awning  f*ixtureB, 

Axe  Ht^Ives,— Metal  Cap  for 

Axles, — Car 

Axletrces,— Selling 

Bandages, — Catamenial   • 
Battery,— Chain  Shot 
Beil  and  Chair, — Combined 
Bed  Cord, 

Bedstead, — Secretary 
Bee-hives,  • 


Belt  Lacing  • 

Bench  Hook,  • 

Bending  Wood, — Machine  for 
Blind  Slat  Machine, 
Boat-lowering  Apparatus, 
Bone  Black,— Washing   . 
Boots  and  Shoes, 

,— Heel  for 

Bowls,— Making  Wooden 
Brake, — Horse-power       • 
Brake, — Self-acting  Sleigh 
Brake,— Wagon,   . 


Brakes, — Railroad 
Bread, — Manufacture  of 
Brick  Machines, 

•^^— ^^— ^— ^^^^^"""^^     • 

Bridle  Bits, 
Broom,  • 

or  Brush, 

Buckles,  • 


R.  W.  Sievier, 

»        U.  Holloway, 

Engl'd 

.17 

Angus  Campbell, 

Jersey  City, 

N.J. 

3 

Joseph  Henard, 

•        Lyons, 

Francf 

S3l 

Edward  Peach,   . 

Utica, 

N.  Y. 

31 

A.  W.  Porter 

•        St.  Johnsvilley 

Vt. 

17 

Wm.  Phelps, 

Sycamore, 

III. 

3 

Arvin  A  Perkins, 

i        Valparaiso, 

Ind. 

17 

Dahis  &  Doermer, 

Brooklyn, 

N.  Y. 

31 

C.  B.  Thayer, 

Boston, 

Mass. 

2i 

G.  A.  Keene,       • 

Lynn, 

to 

3 

Stephen  Albro,            , 

Buffalo. 

N.  Y. 

3 

George  Gage,      • 

Kendall's  Mills,  Me. 

24 

Nathan  Brasher, 

.         Green  Fork, 

Ind. 

31 

Matthias  M'Gonoigle, 

Alleghany, 

Penna. 

31 

H.  A.  Alden, 

Mstteawan, 

K.Y. 

31 

Kusftel  Frisbie,     • 

Middletown, 

Conn. 

le 

Seidle  6c  Eberly, 

Mechanicsburg 

,  Penna. 

10 

Johnson  6c  Doyle, 

Wctumpka, 

Ala. 

31 

Flowers  6l  Palton, 

Bangor, 

Me. 

84 

Chas,  Kinxler,     . 

City  of 

N.Y. 

10 

1 

N,  C.  Lewis,  Jr., 

Boston, 

Mass. 

34         i 

B.  E.  Somes. 

Biddeford, 

Me. 

24 

Simonds  &  Goodspeec 

1,       Ludlow, 

Vt. 

31 

Harvey  &  Becker, 

Amsterdani, 

N.Y. 

24 

J'ictih  I)uichi»r,     . 

Gibrton. 

Penna. 

24 

J.  H.  H.  Bennett, 

Hunt*s  Hollow, 

,N.  Y. 

24 

H.  W.  Norville, 

Livingston, 

Ala. 

84 

C.  F.  Langford, 

Fall  River, 

Mass. 

3 

Benjamin  Garvey, 

City  of 

N.Y. 

17 

I.  M.  Gattman,    • 

Cincinnati, 

Ohio, 

3 

James  HotchkiM, 

Yellow  Siirings,     '* 

17 

W.  F.  and  W.  R.  John 

tson,  Welumpka, 

Ala. 

34 

Langdon  &  Weitman 

,        Hazleton, 

Iowa, 

17 

J.  H.  Power, 

Middletown, 

•* 

10 

S.  S.  Hartahorn, 

,        New  Haven, 

Conn. 

24 

John  Tiebout,     • 

Brooklyn, 

N.Y. 

34 

American  Patenti  which  i$$u^  in  Jultfj  I860. 


Burglar  Alarm,     • 
Butter  Worker, 

Cablea. — Sarge-felierer  for 

Calendar, — Pocket 

Candlra,~Apparatiia  for  Moald*g 

Candlestick, 

Car  Bodies  with  Tracks, 

Carpet-sweeper,  • 

Carriage  Body,      • 

Tops, — Movable 

Cartridge  Case, 
Cartridges,  • 

,— Packing 
Casting. — Moulds  for 
Center-board  Vessels, — Constr'n 
— — —  for  Vessela, 
Chimney  Cap^      • 
Chimneys,  • 

Churn,  • 


Clsp-boarding  Gage, 
Clotbes-frame, 


Clocks, — Pendolam 

Cocks, 
Coffee  Pots, 


Condensing  Apparatus, 
Condensers,  • 

Copper  Vessels^ — Planishing 
Corn  Planters,  • 


■         Shellers,  • 
— »-  Stalks.— Shocking 
Cotton  Bale  Fastenings,  . 
Ties, 


Pickers, 


Seed  Hullers, 
Planters, 


Couplings, — Car 


for  City  R.  R.  Cars, 
—  R.  R.  Cars, 


ofThills  for  Axles, 


Cracker  Machine, 

Cranes, 

Cultivators, 


A.  H.  Enholm, 
C.  A.  Boyntoii,  • 

Jsmes  Bingham, 
H.  C.  Foote, 
G.  A.  Stanley, 
HE.  Rogers,      • 
C.  S.  Moore, 
Daniel  Hess,        • 
Ernst  Kirscb, 
J.  S.  Belcher,       • 
J   P.  Lindsay, 

B.  B.  Hotchkias, 
Christian  Sharps, 
S.  A.  Corser. 
Ketchum  dc.  Hunt, 
Daniel  6.  Gerard, 
T.  J.  Fitzpatrick, 

B.  W.  Taber,      . 
Levi  Bissell, 
N.  B.  Cooper,     • 
John  Raff, 
John  Park, 
Sherman  &  Fenwick, 
H.  D.  Vandercook, 

C.  A.  Boynlon, 
C.  J.  Ferguson,  • 
Asa  Greenwood, 
Wm.  Hathaway, 
G.  M.  Phelps, 
Barton  Pickering, 
John  Denley, 
George  Neilson, 
G.  8.  G.  Spence, 
A.  C.  Brown, 

H.  Kay  6c  T.  Avery,  Jr 
Samuel  Avery,    • 
F.  A.  Goddard, 
John  Price, 
Christopher  Smith, 
T.  J.  Newland,    . 
S.  B   Lawrence, 
T.  Mclntire, 
Z.  W.  and  E.  D.  Lee 
John  Griffin,       • 
Lewis  Jennings, 
P.  Martin,  -  • 

Zina  Doolittle, 
J.  P.  Mendenhall, 
L  W.  Van  Houten, 
Collyer  6l  Patterson, 
Otis  Hood,  Jr.. 
Thorp  Sl  Shurtleff, 
John  MrDermott, 
Robert  Morrison, 
James  Sadler, 
Cyrus  Marsh,  2d, 
J.  T.  Smith, 
Agnew  6c  Morrison, 
Ephraim  Briggs, 
Council  Clark,     • 
Esra  Emmert, 
Z.  W.  and  E.  D.  Lee, 


(I 


La. 

N.  Y. 


t( 


St  Louia,  Mo. 

Hyde  Park,       Vu 

Philadelphia, 

McGahejsville, 

Cleveland, 

S.  Manchester, 

Alexandria, 

West  TTnion, 

New  Haven, 

Albany, 

City  of 

Sharon, 

Philadelphia, 

Northampton, 

Port  Jefferaon, 

Patchogue, 

New  Orleans, 

Quaker  Street, 

N.  Bergen, 

Gratis, 

Eden, 

Joliet, 

Union  Town, 

MarabnII. 

Hyde  Park, 

City  of 

Toulon, 

Providence, 

troy, 

Dayton, 

Warsaw, 

Boston, 

u 

Philadelphia, 

Brooklyn, 

Piflgah, 

Lexington, 

Harrison, 

Nsuvoo, 

Wolcott, 

Hookstown, 

Franklin  Fnm. 

Blakely, 

Louisville, 

Brooklyn, 

New  Orleana, 

Perry, 

Farmington, 

Philadelphia, 

u 

Turner, 
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8 
17 


Penna.  84 

Va,         17 

Ohio,     31 

Conn.     24 

Va.  8 

Iowa,      10 

Conn.     31 

N.  V.      10 

"        24 

Conn.     10 

Penna.   10 

Mass.      10 

N.  Y.     10 

8 

24 

24 

10 

8 

17 

31 

81 


•I 


Washington, 

Rahway, 

Egremont, 

Natchez, 

PorUmouth, 

Chadd'a  Ford, 

Medina, 

Andersonville, 

Franklin  Grove, 

Blakely, 


Ohio, 

N.y. 
III. 

Md. 

Mich.  17 

Vt.  3 

N.  Y.  17 

III.  17 

R.  L  3 

N.  Y.  10 

Ohio,  24 

III.  24 

Mass.  24 

•«  31 

Penna.  10 

N.  Y.  17 

Mo.  10 

111.  81 

Ohio,  10 

III.  81 

Vt.  17 

Penna.  24 

Ohio,  17 

Ga.  8 

Ky.  8 

N.  Y.  31 

La.  81 

Ga.  10 

III.  31 

Penna.  3 

"  17 

Me.  17 

17 

24 

24 


M 


D.  C. 
N.J. 

Mass.  24 

Miss.  24 

Va.  10 

Penna.  10 

Ohio,  17 

Ga.  8 

III.  31 

Ga.  31 
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Coltivatori, 


', — Cotton        • 


Curtain  Fixture,    . 
Cylinden»*-Turning^ 

Difitilling, — Appa*8  for  boilint^  dt 

Sen-water, — Appa*8  for 

Ditching  Machine, — Mole 

Door  Plate, — Index 

Dough, — Rollera  for  Pressing 

Dovetailing  Machines, — Cutters 

Drain  Tiles, 

Dredging  Apparatus,        • 

Drills,— Ratchet     . 

,-Rock 

Drilling  Machines, — Rock 


American  PatenU. 

J.  B.  .Livezey, 
Lostutter  6l  Wolcott, 
Harrison  Oghorn, 
T.  H.  Dodge,       . 
Richard  J.  Gatling, 
J.  A.  HarUfield. 
Hinmsn  in  French, 
Rigell  6l  Ivey, 
Jesse  Speer, 
G.  W.  N.  Yost,    . 
Wm.  Cleveland, 
Gideon  Sibley,     • 

Wm.  HofiVnire, 
G.  S.  G.  Spencer, 
Josiab  Hodgson, 
Nathan  Ames,     . 
Rice  iL  Hay  ward, 
John  Bell,  • 

E.  W.  Rowe, 
T.  A   Bryan, 
L.  R.  Billard, 
Cushman  6l  French, 
Francis  Schwaim, 


Engraving  Copper  Cylinders,       B.  L.  Philips, 
Excavating  Machines,  G.  8.  Manning, 

■  6l  Grading  Machine,  P.  T.  Mayne, 


Fan  Blowers, 

Fares. — Machine  for  Registering 

Tats, — Machines  for  Cutting 

, — Appa'a  for  Rendering 

Faucets, 

Felly  Machine, 

Fence  Posu,— ^Socket  for 

— -  Rails, — 

Fences, — Portable 

Files,—  Machines  for  Cutting 

Filters, 

Fire, — Protecting  Buildings 

Fire  Arms, — Breech-loading 


•, — Revolving 


Fire-place  and  Chimney, 

Fire  Pokers, 

Flour  Chest, 

Flower  Standa, 

Fluting  Apparatus, 

Fly  Trap, 

Food, — Preserving  • 

Foot-cleaner, 

Fruit-drying  Apparatuses, 

Friction  Wires, — Making 

Furnacea.^Air 

, — H  ot-air 


Henry  Sweetarpple, 
M.  W.  Helton,    . 
W.  E.  Boulger, 
Tompert  d&  Coyle, 
James  Flattery, 

F.  W.  Mallett,    . 
Blood  6l  Miller, 
Chriatian  Yost,    • 
W.  M.  Wallace, 
Etienne  Bernot,  • 
J.  C.  Cook, 
John  Fitch,         • 
8.  M.  Andrus, 
M.  J-  Gallager,    • 
R.  F.  Cook, 
Ethan  Allen,       • 

C.  R-  Alsop, 
A.  J.  Gibson,       • 
Daniel  Hemiagwiy, 

G.  R  Moore,       • 
I.  R.  Shank, 
H.  J.  Coster,        • 

G.  B.  Arnold  dD  others, 
H.  H.  Robertson, 
W.  A.  Keeler, 
Shaler  dc  Rogers, 
A.  C.  Lewis, 

D.  J.  Ferry, 
Keller  dc  Young. 
Ernst  dc  Shepard, 


Garments, — Fastening  for  C.  W.  Baldwin, 

Gas, — Apparatus  for  Generating  Alexander  Schwftninger, 

—  Generators,  •  C.  N.  Tyler, 

—  Meters,  .  John  Schatt,        • 


Clarksboro*,  N.  H. 

Rising  Sun,  Ind. 

Green  fork.  " 

Washington,  D.  C. 

Indianapolis,  Ind. 

Kinston,  N.  C. 

WatertowOt  Mass. 

Dawson,  Gs. 

Hazlehurst,  Mass. 
Yellow  Springa,  Ohio, 

City  of  N.  Y. 
Troy. 

San  Fraociseo,  Cal. 
Boston,  M 

N.  Michigan,      III. 
Saogus  Center,  M 
Providence,         R.  I. 
Harlem,  N.  Y 

Brewer,  Me. 

Queenatown,      Md. 
Norfolk,  Va. 

N.  Bloomfield,  Cal. 
Joliet,  111. 

Providence, 
8pring6eld, 
Keoaauque, 

Nape, 

Bloomington, 

Janeaville, 

Louisville, 

Brooklyn, 

New  HaTeiii 

Newport, 

Intercourse, 

Cameron, 

Paris, 

Middletown, 

Seneca  Falls, 

Bellevue, 

Savannah, 

Potsdam, 

Worcester, 

Middletown, 

Worcester, 

CovingUui, 

Pittsburgh, 

Buffilo, 

Chicago, 

City  of 

Kingston, 

City  of 

Madison, 

Burlington, 

Philadelphia, 

Cincinnati, 

Milwaukie, 

Boston, 
Milwaukfe, 
Waahington, 
Pbiladelphta, 


10 
31 

10 
17 

3 
17 
10 
17 
31 
17 
24 

3 

31 

3 

U 

31 

3 

.     10 

3 

• 

3 
3 

R.L        3 

III.  17 

Iowa,     17 

Cal.  31 

Ind.  34 

Wis.  3 

Ky.  3 

N.  Y.  U 

Coon.  17 

N.  H.  3 
Penna.    3 

III.  3 
France,  34 

Conn.  10 

N  Y.  10 

Mich.  10 

Ga.  17 

N.  Y.  84 

Mass.  3 

Conn.  17 

Mass.  10 

Ky.  17 
Penna.  34 

Va.  34 

III.  17 

N.Y.  34 

Mo.  3 

li.Y.  31 

Conn.  31 

Mich.  31 

Penna.  34 

Ohio,  17 

Wis.  17 

Mass.  3 
Wifc  84 
D.  C.  84 
Penne.  34 


American  Patents  which  iesued  in  July^  I860. 


Gts  Pipe«t  • 

— »-  and  Water  Pipe  Joint, 

■  Regolatorty  • 

■  for  R.  R.  Cam, 

Tubes,— Fleiibie  JoinU 

Gatest  • 

Gear  of  Vehicles,  • 

Glaw, — Manufacture  of 
— —  Furnaces,  • 

— »-  Goblets, — Moulds  for 
Globes,  • 

■  ,-— School,  • 

■  , — Suspending 

Grain  Binders, 


Cradles,     • 
Separators, 


, — Governor 

-, — Scouring  &  Separat'g 

-, — Threshing  dc  Cleaning 

Winnowing  Machines, 


Grate, — Furnace 
Grates,— Siove 

,  and  Furnace 

Gridiron, 
Grindstones, — Center  for  Shaft 


Wm.  Stephenson, 
C.  W.  Isbell, 
Thos.  dc  Chas.  Champ 
A.  H.  Phillippi,  • 
Anthony  Stratton, 
G.  E.  Baker, 
Richard  Murdoch, 
Horace  Trumbull, 
J.  B.  Hay, 
A.  J*  Sweeney,   • 
James  Monteitb, 
J.  R.  Agnew,       • 
James  Monteith, 
J.  S.  Hickey,       • 
Thomas  Courser, 
E.  D.  Wilcox,     . 
George  Arrowsmith, 
Cornelius  Bergen, 
Thomaa  Earbart, 
John  C>  Gregg,  • 
A.  J.  Vandergrift, 
L.  D.  Lane,         . 
Matthew  Bartholomew, 
Ira  Hart, 
Bean  dt  Wrigh^ 

C.  F.  Cory, 

D.  H.  Nation, 
John  V.  B.  Carter, 
Brooks  6l  Grover,       • 
David  Hinman,  . 


ion, 


Gallon, 

New  Haven, 

Washington, 

Reading, 

Brooklyn, 

Waukegan, 

Baltimore, 

Jersey  City, 

Winslow, 

Wheeling, 

City  of 

Philsdelphia, 

City  of 

Pike, 

Princeton, 

Billingham, 

Lock  port. 

Farmer, 

Donelson, 

Hillsboro', 

St.  Louis, 

Freeport, 

Enterprise, 

Clarksburg, 

Hudson, 

I^ebanon, 

Albany, 


*« 


Handle  to  Picks,  dtc, 
Uarmoneona,         • 
Harness  Buckle, 
Harrows,  • 

Harvesters, 


Harvesting  Machines, 


•  J.  H  Fisher, 
H.  W.  Smith,     . 
J.  W.  Covel, 
L.  C.  Gillespie,   . 

•  C.  B.  Brinckerhoff, 
B.  A.  Jenkins,    • 

of  corn  dt  sugar-cane,  G.  W.  N.  Yost, 


J.  N.  Bowman, 
J.  H.  Rible, 
Wm.  Wilmington, 
Piatt  &  Wildman, 

F.  H.  Bell, 
H.  R.  Hawkins, 
J.  C.  Stoddard,    • 
£.  W.  Lacy, 
A.  D.  Lufkin,     . 
Abram  Acker, 
John  Lemmau,    . 
John  Gehr, 
Hjalmar  Wynblad, 

C.  J.  Fisher, 
Joseph  Uesnos,   • 

G.  R.  Stevens, 
H.  A.  Wills,       \ 

D.  S.  Neal, 
Bishop  die  Low,  . 
Elisha  French, 


Hat  Bodies, — Forming     • 
■         Ventilators,  . 
Hay  Racks  for  Carts, 
— >, — Teeth  for  Scattering 
Hemp  Brakes,  » 

H  ides, — Preparing 
Hinges, — Spring  • 

Hoisting  Apparatusee, 
Hominy  Machines,  • 

Hook, — Mousing  • 
Horse  Collars,  • 

Horse-shoe  Machine, 
Horses, — Shoeing  • 

H  orse-sboes, — M  aking 
Horse-stalls, — Attachment  of 
Horses  from  Cribbing, 

Fire, — Rescning 

■■  Vehicles, — Detach'g  A.  B.  Johnson  dt  others,    Clarksville, 

— ___ J,  M.  Roberds,  .        Plaisance, 

Hot  Water  Apparatuses,  Henry  Humphrey ville,  Jr.,  Strasburg, 
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• 

Ohio,  10 
Conn.  24 
D.  C.  24 
Penna.  31 


N.  y. 

III. 

Md. 
N.J. 


i« 


10 
84 
10 

3 
24 

3 
24 


44 


Va. 

N.y. 

Penna.  24 
N.y.  24 
III.  17 
10 
24 
10 
31 
24 
17 
24 
17 


Ml 

N.y. 


44 


Tenn. 
Ohio, 
Mo. 
111. 
Penna.   24 


Va. 

Mich. 
111. 

N.y. 


44 


Rochester, 
Berea, 

Placerville, 

Beston, 

Bangor, 

Denmark, 

Batavia, 

Whitewater, 

Cincinnati, 

Brock  port, 

Somerset, 

Toledo, 

Danbury, 

Washington, 

Akron, 

Worcester, 

Oak  Park, 

Cleveland, 

Ramapo, 

Cincinnati, 

Clear  Spring, 

W.  Hoboken, 

Wawkou, 

Troy, 

Clarksville, 

Keese  ville, 

Lynn, 

Warren, 

Brainlree, 


Ohio, 

Cal. 

Mass. 

Me. 

Tenn. 

N.y. 

Wis. 
Ohio, 

N.y. 

Ohio, 

44 

Conn. 
D.  C. 
Ohio, 
Mass. 

Va. 

Ohio, 

N.y. 

Ohio, 
M<]. 
N.J. 
Iowa, 

N.y. 

Mo. 

N.y. 

Mass. 

u 

4( 

Mo. 

La. 


31 
24 
24 
24 
24 
24 
31 

17 

3 
81 
10 
10 
10 
10 
10 
10 

3 
31 
10 
10 
24 
81 
31 
17 
17 
17 

3 
17 
31 

8 

3 
24 
31 
31 

3 
24 


Ice-breaker, 
Ica-pick, 


C.  W.  Chapman, 
J.  T.  Van  Kirk, 


Hartford, 

Philadelphia, 


Penna.  24 

Conn.   3 
Penua.  17 
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American  PatenU* 


Lamps, 


-  for  Locomotitret,  . 
-, — Mica  Chimney  for 
-, — Vapor  . 


Lfl  the,  • 

Lath  Machine, 

Leather, — Macha.  for  Crimping 

. — Skiving 
Lemon -squeezer,  . 

Lightning*  roda,->Con«traction 
Lighli  for  Ships,— Bide     • 
— — , — Street 
Lock,  • 

Locks, — Door         • 
Locomotive  Engines, — Exhtast 
Looms, 

_ — , — Pattern  Chain  for 
Lubricating  Compound, 

— Pistons,         • 

— — —  Purposes, — Compo. 

Mattress  and  Bed, 

Meal -cutter,  • 


Me»t-cutters, — Cylinders  for 
Melodeons,  • 


Mills, 

■      ■ 

Mill  Buflhes, 

Mills,— Corn  and  Cob 

M  illstones, — Dressing 


Milk — Grinding 
Mop  Head,  • 

Mortising  Machine,  • 

Motion  to  Machtnerj,— Transf. 
Motive  Power, 

-,— Obuining 


Mowing  Machines, 


-, — Steam  for 


Needle  Threaders, — Casting 
Nail  Brush, 

Odometers,  • 

Oil  Cans,  • 

,— Distillation  of  Coal 

—  Feeder,  • 

Oils,— Fish 

Ordnance, — Projectiles  for 
I    Repeating 


James  Adair,  • 

Wm.  Fulton, 
Sumner  Sargent,         • 
John  Schley,        • 
L  W.  Taber, 
J.  T.  Van  Kirk,  . 
James  Radloy,  . 

J.  Y.  Humphreys, 
Erastus  Crooker,         • 
L  Van  Bunschoten 
Milton  Roberts,  • 

R.  J.  Catling,      . 
Horace  Wing,  • 

W.  S.  Williams, 
L.  S.  ChicheMter,        • 
J.  M.  Patterson, 
Enoch  Hidden,  • 

J   H.  Kalh, 
C.  E.  Brown, 
Calvin  Adams,    • 
John  Dykpman,  • 

L.  R.  Wattles,     . 

B.  H.Jt'nks, 
Radspinner  &  Moss, 
Benjamin  Garvey,       • 

C.  Chitterling,    • 

F.  Elder, 

Louis  Bonnet,     • 

J.  G.  Perry,  • 

S.  R.  Plumb, 

8.  H.  Jones,  • 

C.  J.  Van  Oeckelen, 

Wm.  Jostin,  • 

AH.  Wagner,  • 

J.  G.  Shafer, 

8.  A.  Briggs, 

M*  H«  Bacon,  • 

•I 

• 

G.  Z.  Hockenburiy,    • 
Martin  Shirk, 

Ruof,  Heupel,  A  Leotby, 
James  Doty,  Jr., 
Eleazar  Coffin, 
Wm.  Phelps, 
Towsley  &  Matteson, 
Jacob  Pringle,     • 
J.  W.  Durham, 
A.  B.  Allen,        • 
Frederic  Gardiner,      • 
J.  W.  Sbipman,  . 
F.  W.  Warner, 

8.  8.  Burlingarae, 
Wm.  Thomson,         • 

A.  T.  Howard,    . 
James  Jackson,  Jr.,    • 
Benjamin  Garvey, 
Joshua  Turner,  • 
Wm.  D.  Hall,     . 

B.  B.  Hotchkiss, 
J.  A.  Matthaws» 


Pittsbnrgh, 

Cranberry, 

Watertown, 

Savannah, 

New  Bedford, 

Philadelphia, 

City  of 

Pbiladeiphia, 

Buffalo, 

City  of 

Worcester, 

Indisnapolis, 

Buflalo, 

Lynn, 

City  of 

Woodbary, 

City  of 

Charleston, 

Bridgeport, 

PitUburgh, 

Greenbnsh, 

Newton, 

Philadelphia, 

N.  Richmond, 

City  of 

Dunkirk, 


•« 


Penna.  31 
N.J.      M 
Mass.      S4 
Ga.         Si 
Mass.      17 
Penna.   17 
N.  Y.     91 
Penna.   17 
N.  Y.      10 
31 
10 
10 
31 
31 
3 
31 
10 
31 
10 
3 
3 
St 


M 

Ind. 
N.  Y 
M 

N.  Y. 
N.J. 
N.  Y. 
8.C. 
Conn. 
Penns 
N.  Y. 
Mass. 
Penna.  34 
Ohio,  3 
N.  Y.  17 
-         34 


Winnsboio',  8.  C.       10 

City  of  N.  Y.     34 

8.  Kingston,  R.  L       31 

Southington,  Conn.    31 
Jamaica  Plains,  Maas.       3 

City  of  N.  Y.       3 

Cleveland,  Ohio,        3 

duunton,  Va.         31 

Fulton  CO.,  Penna.     3 

Philadelphia,  '<           3 

Mystic,  Conn.     10 

M  "SI 

Pittsburgh,  Penna.  34 

Lancaster  co.,  "        34 

•<  **           3 

West  Falls,  N.  F.     17 

Indianapolis,  Ind.        17 

Sycamore,  III.            3 

City  of  N.  Y.     34 

Summer  Hill,  Penna.  34 

Dnrhamville,  Tenn.     17 

City  of  N.  Y.     34 

Gardiner,  Me.         31 
Springfield  Cen.  N.  T.     34 

£.  Haddam,  Conn.    31 


Warwick, 
Buflalo, 


R.  L       34 

N.  Y.     31 


Hartford,  Vt.  3 

Westerly,  R.  I.  9 1 

City  of  Ji.Y.  17 

Cambridgeport,  Mass.  31 

Hamden,  Conn.  17 

Sharon,                  •*  34 

Bl  Louis,  Mo.  31 


American  PatenU  which  iBstted  in  July,  I860. 


Ore  Sepantor,  • 

•"■"^•"■^^"^■^^       • 

Paint  Caiif  • 

Padlock, 

Paper  Pulp,— Manafiictore  of 

Pawl  and  Ratchet, 

Pegging  iacka. 


Pen  and  Pencil  Caae,      • 

-^—  Holder,  • 

Photographic  Papery— SiWering  Thompeon  db  Wbeaton, 


Samoel  Man, 
£.  L«  Seyoioor,   • 

J*  W.  Maenrj, 
Rooe  dt  Spoehr,  • 
Ebeneier  Clemo, 
E.  P.  Ruflael,      . 
Ephraim  Rveraon, 
E.  L.  Harlow,     • 
6.  E.  Frew« 
Jonathan  Warren, 


Piano-fortea, 

Piano-lbrte  Action, 
Ptanoii, — Bridgea  for        • 
— — , — ^Tuning 
Picture  Praniea, — Enameling 
Pine, — Manufacture  of 
Planing  Machine,  • 


Plotting  Inatrnroent, 
Flougha,  • 


', — Ditching 


-, — Gang 


-, — Mole 


v^4Steain 


Poliahing  Cabinet-work, 

PoUtoe8.^CoTerinj( 

Potato-diggera, 


J.U.  Fiacher, 
6.  H.  HuUkamp, 

F.  W.  Niehaua,  . 
Wm.  Complon, 
J>  B.  Morria,        • 
John  Bp^rrr, 
T.  and  De*6.  Fowler, 
Benaiah  Pitts, 
W.  N.  Manning, 
Samuel  Barnett, 
E.  B.  Clark,        • 
Wm.  Griffin, 
Lou  re  Green,      • 
M.  C.  McCullera, 
H.  H.  Robertson, 
Jamea  Brooka, 

,— Capatana    Elias  Forbes,       • 
T.  8.  HeptinsUll, 
J.  0.  Wilson,      . 
•  A*  M*  Karr, 

C.  W.  Stafford,  . 
T.  H.  Burridge, 
J.  B.  Morris,        • 
H.  L.  Bennett, 

G.  C.  Bartlett,    . 
Daniel  De  Garmo, 
Charles  Disston, 
Henry  Mason, 
H.  F.  Hicka, 
I-  S.  Arnold, 
8.  G.  Randall,    • 
SylTcster  Stevens, 
E.Jacol)s, 
Edward  Landia, 
Birdsill  Holly,     . 
J.  A.  C.  J.  Smith, 

■■  •  Chapman  Warner, 

■  for  LocomotiTe  Enginea,  C.  L.  Rice, 
Punching  Machinea,  Bradshaw  db  Coley, 
— — — —          .  Cbas.  Hughes, 

Quartx-cmahing  Apparataa,         Celeatino  Domisgnex, 

Railroad  Bolto,— -Fastening  NoU  G:  W.  R.  Bayley, 

■  Cars, — Couches  for      Wm.  A.  Brown, 
, — Dumping         A.  B.  Cooley, 

-, — Journal  Box     Joaiah  Ashenfelder, 

, — Seal  Lock  for  J.  H.  Lyon, 

,— Stop,  db  Start  E.  &  Ritchie,      • 

Cattle  Car,       .  J.  B.  Shafer, 
Gatea,    •  Lester  Butler, 
.  McNair  db  Elliott, 


Potato-parer, 
Preaaes, — Cotton 


■,-Hay 


and  Hay 


Prisons, — Iron, 
Propellers,— Rucking 
Pamps,  • 


Chicago, 
.City  of 

City  of 

Toronto, 

Manlioa, 

Haverhill, 

Monmouth, 

Brooklyn, 

a 

City  of 

M 

Troy, 

Boston, 

City  of 

Berryville, 

City  of 

Northford, 

Worcester, 

Salem, 

Washington, 

Tallahaasee, 

Bennettsville, 

Great  Bend, 

Herndon, 

Kingaton, 

Romulus, 

London, 

Mendota, 

Cedar  Hill, 

Mt.  Pleasant, 

Burlington, 

St.  Louia, 

Ansonia, 

Long  Branch, 

Paria, 

Rocheater, 

Philadelphia, 

Lancaster, 

Grand  View, 

South  Milan, 

N.  BriUin, 

Sacramento, 

Cincinnati, 

Baltimore, 

Lockport, 

Philadelphia, 

Brooklyn, 

Milwaukia, 

I«owell, 

N.  Orleana, 

San  Franciaco, 

Brashear, 
Philadelphia, 


277 

m.  81 

N.  Y.  17 

N.  Y.  10 

-  81 

C.W.  10 

N.Y.  24 

Mass.  84 

Me.  81 

N.Y.  81 

u  81 

«  81 

«  10 

••  10 

Maaa.  8 

N.  Y.  10 

Va.  8 

N.  Y.  10 

Conn.  81 

Maaa.  31 

«  17 

Ga.  17 

Fia.  It 

S.C.  8 

Penna.  17 

Ga.  17 

Mo.  10 

N.  Y.  81 

Ohio,  84 

III.  17 

Texas,  8 

Iowa,  84 

•*  84 

Mo.  81 

Conn.  84 

N.  J.  81 

N.  Y.  84 

Penna.  8 

Mass.  84 

Ind» 


Vol.  XL.— Third  Sibiib^— Xo.  4^— October,  I860. 


City  of 

Brookline, 
Grafton, 
Kenosha,  ' 
Augusta  CO., 

84 


84 

Conn.  17 

Cal.  84 

Ohio,  84 

Md.  84 

111.  84 

Penna.  10 

N.  Y.  81 

Wia.  17 

Maaa.  34 

La.  84 

Cal.    8 

La.    84 

Penna.  17 
8 
81 
17 
8 
81 
17 
17 


M 


N.Y. 

Maaa. 

Va. 

Wia. 

Va. 
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American  Patenti. 


Railroad  Swttcbea, 
Rakes, — HorM 


., — Horse  Hay 


Rat  Traps, 
Refrigerator, 
Register  Point,       • 
Roofing,  Belting,  Ac.,-" 
■■I  and  Cemeiit,- 

Rotary  Engines, 

Bash-fastener,         • 


J.  C.  Whftson,   . 
Wm.  dc  Thos.  Bchneblyt 
Beidle  4c  Eb«rly, 
A*  R«  Hurst,  • 

Leonard  Parker, 
W.  W.  Stannaril, 
J.  W.  Cliff, 
-Fabric     J.  B.  Wands, 
-Comp.  Alexander  Asboth, 
8.  T.  Russell, 


8ash  Stops  to  Windows, 
SauRage-stuflfer,  • 

Sawing  Bevels  on  Latbs, 

■  ■I  Boards, — Machine  tor 


T.  L.  Braynard, 
Julias  Homig, 
N.  L.  McFarlaOy 
Jacob  Kinser, 
G.  W.  Corson,    . 
Timothy  Drake, 
Carey  Pitts,        • 


Machine,  . 

'•'•^ , — S*m  cross-cut  8.  M.  King, 

Staves, — Machine  for       H.  H.  Evarts, 


8aws,~diraining  Scroll 

8aw-miJls,  • 

Btaves, — Machine  for  Jointing 

BcafToldsp^Supporting     • 

Scissors,  • 

Screw  Wrenches, — Heading 

8crews, — Msking 

Seed  Planters,  • 


Seeding  Machines, 


Begara, 

Sewing  Machines, 


1^ 


W.  W.  and  J.  B.  Harlbnt, 

Chas.  Rose,         • 

G.  H.  Clemens,  • 

J.  P.  A  I.  W.  Bristow, 

J.  K.  Lewis,  • 

J.  G.  DeCuursey, 

L.  and  A.  G.  Coes,    • 

Justus  Griggs,     • 

G.  T.  Bennett, 

George  Hetrick,  • 

G.  W.  Clark, 

Ezra  Em  mart,      • 

J.  8.  Gage.  • 

Hermann  Kaller, 

W.  P.  Pcnn, 

Edwin  Ritson,     • 

D.  J.  Vail, 

Isaac  Lindsley,    • 

Ezekiel  Booth,  • 

John  First,  • 

W.  C.  Hicks, 

Hugo  Mueller,    • 

J.  8.  McCurdy, 

Penny  Sc  Botsfoird, 

W.  K,  Sutton,  • 

C.  H.  Willcox,    . 

Planer  &  Siegl, 


MaiHin, 

Hackenftack, 

Meehanicab'gh, 

Chambersbnrg, 

Wintanet, 

Bnllalo, 

Rochester, 

Memphia, 

City  of 

OtUwa, 

City  of 

Newark, 

Syracuse, 

Pittoburgh, 

Corson's  P.  O. 

Windsor, 

Troy, 

Lancaster, 

Chicago, 


If.C. 
N.J. 
PcniM* 

M 

Iowa« 
N.Y. 

M 

Teoiu 

N.  r. 

111. 


IT 
10 

9 
10 
17 
31 
31 
31 

3 
31 


N.  Y.  34 
N.J.  34 
N.  V.  3 
Penna.  31 
"  10 
Conn. 
N.Y. 
Penna. 
111. 


, ^.-^..^.ahuttlea 

.  ■  t'—Spool  Pins  George  Churchill, 

Ships  Bbsts,— Lowering,  &c.,      J.  A.  Davis, 


Rigging,— Sotting-up 
Shoemakers  Last,  • 

Shovels,  • 

Signal  Lantern,  • 

Silk  in  the  Hank^— Stretching 
Skates,  • 


E.  U.  Thonltpson, 
J.  C.  Pluroer, 
J.  U.  Ficsier,       • 
T.  P.  Woodward, 
Lucius  Dimock, 
Jeremiah  Heath, 
L.  and  I.  J.  White, 
Smoothing-irons, — Heating  J.  E.  Johnson, 

r-8elf-heating    B.  O.  Ball, 

Smut  Machines,  •  Drake  6l  Hewett, 

,  ,    ^  Samuel  Favinger, 

,  •  Richard  Mohler, 

Soldering  Irons,     •    .  Lester  Patee, 

Springs,— Aiyuatable  Caniego     George  Palmer, 


Allentown,         Penna. 

Cincinnati,        Ohio, 

Vevay,  lod. 

Riaing  8un,         ** 

Philadelphia,      Penna. 

Worcester,         Masa. 

Utica,  N.  Y. 

Mt.  OtlTe,  N.  C. 

Reidaborg,         Penna. 

Mt.  Waahington  Ohio, 

Franklin  Grove,  III. 

DowagiAc, 

Perry, 

Belleville, 

Sanbomton, 

Industry, 

Providence, 

Troy, 

City  of 

Boston, 

City  of 

Brooklyn, 

Wooster, 

CKyof 


Hartford, 

Portsmouth, 

Bristol, 

Portland, 

Winchester, 

B.  Reading, 

Hebron, 

Providence, 

Buffalo, 

Brock  port, 

Greensburgh, 

Marahall, 

Philadelpbia, 

Lancaster, 

Peoria, ' 

LittlealowDi 


Mich. 

IIL 

N.  H. 

III. 

R.L 

N.Y. 
•« 

Mass. 
N.Y. 

Ohio, 

N.Y. 

«« 

Conn. 

Va. 

Me. 

Obio, 
Maasw 
Conn. 
R.  L 
N.Y. 

Ohio, 
Mich. 
Penna. 

M 

in. 

Penna. 


3 
3 
31 
10 
3 
3 
10 
3 
10 
34 
91 
31 
17 
10 
10 
10 
10 
17 
17 
10 
31 
31 
3 
3 
34 
3 
3 
3 
17 
31 
17 
17 
10 
17 
17 
17 
10 
17 
3 
10 
31 
10 
31 
17 
24 
3 
24 


Ameriean  PatenU  wMeh 


m  Jui^t  I860. 
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Springf, — C»T 

spring, — Coinpeniating  LeTer 
Spoke  Machine,    . 
Stamping  Headf, — Caating 
Stave  Machine,      • 
Slave-jointing  Machinea* 
Steam  Boilera,       •. 


-, — Alarm  Gauge 

-, — Feeding  Appar.  Thomaa  Sbaw^ 


McCormick  &  Jerrold, 
Wm.  8.  Pratt, 
8.  B.  Wilkina,    . 
P.  W.  Galea, 
W.  M.  81oao,      • 
C.  M.  Young,  .         • 
Bean  dc  Collins, 
J.  H.  Boardman*        • 
John  Brown,       • 
Jonathan  Vaile, 
C.  T.  PangboMi, 


III. 

N.y. 


«< 


N.  H. 
N.  Y. 


, — Puatble  Pluga     I.  O.  Saandera,  • 

—— , — Low-water  Det.  J.  W.  Hopper, 

,— Valvea  for  D.  R.  Prindle,     . 

Engines,  4  W.  Birkbeck* 

,— Boiler-feeders  B.  A.  Wood,       • 

—  , — Governors  for  Jerome  Wheelock, 

>, — Pumps  for      J.  P.  Hamilton,  . 


Generator 
Land  Carriages, 
Pressure  Gauge, 


Steering  Apparatus, 

■  Vessels, — Mode  of 

tStereotype  Plates, — Making 

Stone-dreasiag  Machines, 

Stone, — MacUoe  for  Cnishiog 

Stoves, 


,— Coal 
■,— Cooking 


Benjamin  Garvey, 
C.  H.  Baker, 
Wm.  P.  Parrott, 

E.  W.Tarbell,    . 

F.  E.  Sickles, 

8«  H*  Mix,  • 

Francis  Hchwmlm,      • 

G.  A.  Rollins,     • 
Charles  Jones,  • 
S.  H.  Ransom,    • 
Lucius  Crandall,        • 
Cav4naugh  dc  Lazear, 
Johnson  d&  Wanahraugh, 


Stove-pipes,— Machine  for  Form.  Jamta  Rogera, 


Straw  Cutters, 

and  Stalk  Cutters, 

Siiimarine  Operator* 
Sugar, — Appar.  for  Draining 
— ^—  Cane,—  Wind-rowing 
■         Kettle  Trains, 


8amuel  Ring, 

Preston,  Jr.,  St  Famham, 

O.  W.  Martin, 

J.  J.  UnhehageOf 

B.  A.  Jenkins, 

J.  P.  Henderson, 

W.  H.  Paine, 


Surveyors  Tackle  Case.    • 
Sweeping  Streets, — Machine  for  O.  M.  Ramaay,    , 
Swkch  Plalfls  for  City  R.  R.S,      Wm.  Ebbitt, 
Syriages,  •  Benjamin  Irving, 

.  •  £•  G.  Stevens, 


Peterson, 

Williamsbnrgh 

Milton, 

Chicago, 

Buffalo, 

Sinclairaville, 

Manchester^ 

City  of 

M 

Miami, 

Brooklyn, 

Philadelphia, 

Trenton, 

City  of 

E.  Bethany, 

Jersey  City, 

Utica, 

Worcester, 

Pittsburgh, 

City  of 

Red  Wing, 

Boston, 

CHyof 

Schoharie, 

Joliet, 

Nashua, 

Philadelphia, 

Albany, 

Plainfield, 

Jersey  City, 

Cincinnati, 

Sa.  Clara  co^ 

Cleveland, 

Coming, 

W.  Morrisanin, 

Baton  Rouge, 

Whitewater, 

Franklin, 

Sheboygan, 

City  of 

M 

M  M 

BiddelM,         Me. 


N-  J.      17 

,  N.  Y.     84 

Penna.   \Q 


31 
17 
81 
8 
31 
2i 
24 
S4 


Ohio. 

N.  Y. 

Penna.  31 

Mich.     84 

N.Y.     84 

3 

3 

8 

3 


N.J. 

N.Y. 

Miss. 

Penna.  24 

N.  Y.     17 

Minn. 

Mass. 


N.Y. 

M 
III. 

N.  H. 
Penna. 
N.Y. 
N.J. 

Ohio, 
Cal. 
Ohio, 
N.Y. 

La. 

Wis. 

La. 

Wis. 

lf.Y« 


8 

84 
31 
17 
10 
10 
17 
17 
24 
84 
84 
81 
31 

84 

81 

10 
3 
10 
10 
10 
84 
10 
10 


Tanning,— Compounds  for 

Eitracta, 

Telegraphic  Repeaters, 
Thills  to  Vehicles^^AtUchinf 
Thread-polishing  Machinea, 
Threshing  Machines,        • 


Peas  and  Bearis, 


Timber,— Comp.  for  Preservation 
Tobacco  Boxes,  • 


-, — Pressing 


Tool  Sharpener^ — Edge 
Trees,— Machine  for  Felling 
—  from  Inaectp, — Protecting 
Trasses, 

■      ,— Belt 
■  ■  ■    ,— Hernhl  Spring 


D.  J.  Cochran,    . 

Jamea  Connell, 

J.  J.  Clark, 

L.  C.  Miner,  • 

L.  C  Ives,  • 

W.  W.  Dingee^ 

8.  E.  Oviatt, 

J.  T.  Smith, 

John  Dain,  . 

Friedrick  Sc  Walter,  . 

Henry  Kurth  4c  others, 

John  Henry, 

8.  W.  Wood,      . 

A.  P.  Torrence,  • 

Nathaniel  PotUr,  Jr., 

Henry  Dalton,  • 

J.  C.  Rainbow,    • 

P.  L.  p.  Sheldon, 


Centerville, 
Port  Huron, 
Philadelphi$, 
Hertford, 

M 

York, 

Richfield, 

Portsmouth, 

Utiea. 

City  of 

Brooklyn, 

Lynchburgh, 

Watertown, 

Oxford, 

S.  Dartmouth, 

City  of 

^ew  Brighton, 

San  Francisco, 


Ind.  17 
Mich.  17 
Penna.  84 
Conn.    17 

•*  17 
Penna.  84 
Ohio,  10 
Va.  84 
Ohio,  31 
N.  Y.     17 

«  dl 
Va.  U 
N.Y.  84 
Ga.  8 

Mass.  10 
NY.  8 
Penna.  31 
Cal.       81 
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American  Patenti 


Tnbef, — Aesophtgui,  N.  Q.  Mnngnr,    • 

— -, — Forming  ScamleM  C.  E.  L»  Holmes, 

Tweert,  .  Tolman  &,  Blodgat, 

T^pe-metal  with  BraM« — ^Coat*g  Joseph  Conluan, 

Varnish, — Polishing  Bennett  6l  StOTcr, 

Vermin, — Appar.  for  Destroying  Levi  -Disbrow, 
Vinegar, — Manufacture  of  F.  M.  RusehhanpC* 


Warming  Apparatus, 
"Washing  Machine, 


Watches, 

Wstch  Chains,— Hooks  for 
Watchmakers  Lathes, 
Water  Closet,— Portable  • 
Water,— Method  of  Cooling 

■  Metres,  • 

■  Pipes  to  Buildings, 
Wheels, 


Wheels,— Adjusting  Tire  on 
— —  for  Gun  Carriages,  Ac,, 
Whiffle-trees  for  Vehicles, 
Windmills,  • 


Windows, — Apptr.  for  Cleaning 
Window  Sashes, — Elevator  for 
—  Stop  and  Fastening, 
^Trench,  • 

Yokes,— Bow  of  Ox 

BXTIB8I0H8. 

Hoi^M-powers, 

Looms,  • 

Netting  Machines, 

▲DDITIOIAL  IKPB0TBXB1IT8. 

Altitudes  of  the  San,— Taking   .Frederick  Yeiser, 
Clover  Httllers,     •  Anthony  Overocker 

Grates,  .  Joseph  Tiberi, 

Railroad  Cars^ — Roofs  for  A.  P.  Winslow,  . 

Shoe  Heels,— Cutting  6c  Finish.  W.  F.  Edson, 


J.  H.  Davis, 
John  Contrell,     • 
Wm.  Gowen 
A.  B.  Hsrian,      • 
8.  T.  Vallett, 
O.  H.  Woodworth, 
J.  R.  Lounsberry, 
Albert  Wild,       • 
Enoch  Hidden, 
Thomas  Byrne,  • 
Gerard  Sickles, 
Wm.  Austin, 
CloM  dt  Pyle, 
Henry  Fellows,  • 
James  Martin, 
J;  M.  Perkins,     • 
J.  W.  Truaz, 
W.  S.  Harrison, 
C.  F.  Brown, 
Ignaz  Ramminger, 
Arnold  De  Wit^ 
Henry  Glover,    • 
George  Munce, 
Ssmuel  Mills,     • 
Turner  Williams, 
R.  P.  Buttles,      . 

Warren  dt  Sillimtn, 


Sheldon  db  Caiy, 
W.  D.  Dotcher, 
John  McMullen, 


Bl-IBSUBk 

Air  Engines,         • 

Artificial  Legs, 

Bedsteads, — Folding 

Canal  Boats,^Paddle  Wheels 

Fences,*— Panels  of  Portable 

Gas  Regulators, 

Grain  Separators  A  Cleaners, 

, — Shoe  for 
Harvesters  and  Binders  (2  pats.). 
Mowing  Machines    (7  patents). 
Oilcloth,— Printing    S      •* 
Paper  Pulp,— Mano.  %      ** 
Photo-iithography,  • 


Philander  Shaw, 
Douglas  BIy, 
T.  B.  Bleecker,  • 
Reuben  Jane, 
Chas.  Van  DeMark, 
Salmon  Bidwell, 
W.  M.  Arnall, 
Hiram  Aldridge, 
H.  Baldwin,  Jr., 
Ephraim  Ball, 
James  Albro,       • 
Falser  &  Howland, 
Cutting  dk  Bradford, 


Mast. 

N.Y. 


Bfookfield  cen.  Wis.      10 

Waterbnry,  Conn.    S4 

N.  Orange,  Mass.     10 

Brooklyn,  N.  Y.    17 

Boston, 
Oswego, 
City,  of 

Woburn,  Mt 

City  of  N.  Y. 

Wausau,  Wis. 

Ercildoun,  Penna. 

Providence,  R.  L 

Coffeeville,  Miss. 
N.  Eng.VUlage,  Mass. 

City  of  N.Y. 

Bston  Rouge,  La. 

Roibury,  Mass. 

Philadelphia,  Penna. 

Decatur,  Ind. 
Bloomfield,  •« 

Florence,  Ala. 

Chicago,  lit 

Richfoid,  Vt 
Carson's  Land.  Miss. 

Warren,  R.  L 

City  of  N.  Y. 
Brooklyn  ** 

E.  Douglas,  Mass. 

St.  Louis,  Mo. 

City  of  N.Y. 

Providence,  R.  I. 

Mansfield,  Penna. 

Chester, 


8 

81 
81 

81 
10 
17 
17 

8 
17 
10 
17 
84 
10 
84 

8 
10 
84 

8 
84 
84 

8 
10 
17 

8 
10 
81 
81 
17 

8 


Chili, 

Milford, 

Baltimore, 


Indianapolia, 
McHenry, 
St.  Louis, 
Cleveland, 
Philadelphia, 


Breton, 

Rochester, 

City  of 

Otego, 

Osk  Corners, 

City  of 

Sperryville, 

Michigan  City, 

Washington, 

Canton, 

Elisabeth, 

FL  EJward, 

Boaton, 


Conn.    17 


N.Y.  8 
Maaa.  8 
Md.        8 


Ind.  17 

IlL  84 

Mo.  17 

Ohio,  81 

Penna.  84 


Ml 
N.Y. 


M 


N.Y. 

Va. 

Ind. 

DC. 

Ohio^ 

N.J. 

Masa. 


17 
8 

84 
8 

10 
81 
10 
81 

8 
17 

8 

8 
81 


Proeeedingi  of  Ae  Franklin  In$UiuU. 


Printing  PrM«M       (t  pnlento). 
Rasping  Machinet,     3      ** 
8aw-iDill« — Circular         • 
Seeding  Machines, 
Steam  Boilere,— Feed*wfttBr 
"Windiaaaee, — Shipe 

Gridiron,  • 

Hnb  Bands,  • 

Saage, — Cooking  • 

Spoon  Handles,     • 
Stove,  • 

— * — Cook*s  • 
— — —  (4  patents), 
, — Cooking  (2  cases) 
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, — Parlor        • 
"^^■■■^  ^""~""""  • 

— , — Six-plate    . 
—*,— Plates  of  a  Cook*a 
Trade  Mark, 


O.  P.  Ctordon, 
W.  H.  Seymour, 
N.  G.  Norcross, 
A*  E'  BonhsDi,   • 
G.  W.  Rains, 
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W.  W.  Stansrd, 
G.  Smith  db  H.  Brown, 
N.  S.  Vedder, 
S.  H.  Ransom,    • 
W.  W.  Sunard, 
Daniel  Hathaway, 
G.  Smith  A  H.  Brown, 
D«  L>  Meineke^  • 
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FRANKLIN  INSTITUTE. 


Proceedtngi  of  the  Stated  Monthly  Meeting^  September  20,  I860. 

John  G.  Gresson,  President,  in  the  chair* 

John  Agnew,  Vice-President,  1  Present 

Isaac  B.  Garrignes,  Recording  Secretary,  / 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  la  Soci6t^  Industrielle 
de  Mulhouse,  France;  the  Hon.  P.  F.  Thomas,  Gommissioner  of  Pa- 
tents, and  Frederick  Emerick,  Esq.,  Washington,  D.  G. ;  the  Massa* 
chusetts  Gharitable  Mechanics  Association,  Boston,  Mass. ;  Thomas 
Ewbank,  Eso[.,  and  Dr.  Martyn  Paine,  Gity  of  New  York ;  the  Wil- 
mington Institute,  and  Edward  Tatnell,  Esq.,  Wilmington,  Del. ;  the 
Maryland  Institute,  Baltimore,  Md. ;  John  A.  Roebling,  Esq.,  Tren* 
ton,  N.  J. ;  Dr.  Gharles  M.  Wetherill,  Lafayette,  Ind. ;  the  Harris- 
burgh,  Portsmouth,  Monntjoy,  and  Lancaster  Railroad  Go.,  Messrs, 
Moses  Thomas  &  Sons,  and  Frof.  John  F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  August  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (9)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (12)  duly  elected. 

Mr.  Howson  exhibited  a  collection  of  fire  arms  manufactured  by 

8i» 
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Christian  Sharps,  Esq.,  (the  well-known  inventor  of  Sharps'  rifle,)  at 
his  establishment  in  West  Philadelphia. 

The  first  arm  exhibited  was  a  specimen  of  the  standard  military 
carbine,  arranged  to  load  at  the  breech,  and  having  the  patent  selfr 
priming  device.  This  arm  was  manufactured  in  New  England  from 
Mr.  Sharps'  designs,  and  is,  in  most  respects,  similar  to  those  made 
for  the  United  States,  as  well  as  for  several  European  governments. 
It  has,  however,  an  improvement  in  the  self-priming  arrangement, 
whereby  the  magazine  of  caps  may  be  reserved  for  emergencies,  and 
caps  of  ordinary  construction  used. 

Two  beautiful  specimens  of  light  breech-loading  rifles  with  barrels 
of  smaller  calibre  than  the  above  were  next  exhibited.  These  were 
arranged  to  receive  a  metallic  case  containing  the  charge  of  powder 
and  ball;  the  case  after  being  discharged  is  withdrawn  from  the 
breech  to  be  again  used  after  it  has  received  a  new  charge.  A  suit- 
able number  of  these  cases  are  carried  in  a  pouch  by  the  sportsman, 
who  recharges  them  at  his  leisure. 

Several  specimens  of  Sharps'  patent  breech-loading  repeating  pis- 
tol were  exhibited  and  explained.  This  fire  arm  consists  of  a  barrel 
block  with  four  bores,  the  block  being  arranged  to  slide  to  and  fro  on 
the  stock.  A  metallic  cartridge  is  inserted  into  each  bore,  the  block 
moved  up  to  the  stationary  breech  of  the  stock  and  there  locked,  when 
the  fire  arm  is  ready  for  being  discharged.  The  hammer  is  provided 
with  a  revolving  nipple  which  strikes  each  cartridge  in  succession,  the 
movement  of  the  nipple  being  effected  by  the  cocking  of  the  hammer. 

Mr.  Howson  exhibited  the  several  pieces  of  which  one  of  these  pis- 
tols was  composed,  in  their  crude  state,  remarking  that  each  piece 
was  reduced  to  its  proper  form  by  machinery,  with  an  exactitude 
which  no  manipulation  could  accomplish,  every  portion  of  one  pistol 
being  an  exact  counterpart  of  the  corresponding  portions  of  another 
pistol ;  and  that  when  the  extent  and  beauty  of  the  workmanship  is 
considered,  it  is  almost  impossible  to  conceive  how  these  weapons  can 
be  manufactured  so  rapidly  as  to  be  retailed  for  the  low  price  of  ten 
to  twelve  dollars ;  but  that  a  visit  to  Mr.  Sharps'  factory,  and  an  ex- 
amination of  the  beautiful  and  effective  tools  there  used,  and  a  know- 
ledge of  the  fact  that  subdivision  of  labor  is  there  carried  out  to  per- 
fection, would  solve  the  mystery. 

Vast  quantities  of  these  arms  are  sent  to  all  parts  of  the  Union  by 
Messrs.  Handy  &  Brenner,  of  this  city,  the  sole  agents  for  the  sale 
of  Sharps'  fire  arms. 

Mr.  H.  subsequently  explained  to  the  meeting  Mr.  Sharps'  improve- 
ments in  the  construction  of  metallic  cartridges,  which  are  destined 
to  replace  the  ordinary  paper  cases.  These  cartridges,  first  used  in 
France,  consist  of  thin  metal  cases,  with  an  enlargement  at  one  end 
for  containing  the  detonating  material,  and  a  bullet  at  the  opposite 
end ;  the  interior  of  the  case  containing  the  charge  of  powder,  and 
the  cartridges  being  exploded  by  causing  the  hammer  to  strike  the 
edgQ  of  the  enlargement. 
.  It  is  necessary,  in  order  that  the  spent  cartridges  may  be  readily 
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extracted  from  tbe  bore  of  the  barrel,  tbat  the  cases  should  have^ 
slight  taper*  In  order  to  impart  this  taper  to,  and-  to  form  the  en- 
largement on,  a  hollow  metal  cylinder  closed  at  one  end,  Mr.  Sharps 
uses  a  die  composed  of  two  steel  blocks,  in  which  is  formed  a  cham-^ 
ber  of  the  shape  of  the  desired  case.  Into  this  chamber  is  dropped 
the  hollow  cylinder,  the  latter  being  subsequently  partially  filled  with 
water.  A  plunger  is  now  inserted  into  the  mouth  o^  the  cylinder,  and 
a  smart  blow  imparted  to  it,  thereby  causing  the  metal  to  expand  and 
adapt  itself  to  the  shape  of  the  chamber ;  after  which  the  now  com- 
pleted case  is  withdrawn  from  the  dies. 

By  this  contrivance,  and  others  of  equal  simplicity  and  ingenuity 
for  spreading  the  detonating  material  in  the  enlargement  of  the  case 
and  confining  it  therein,  Mr.  Sharps  is  enabled  to  make  the  most  per- 
fect metallic  cartridges  at  the  same  cost  as  those  made  of  paper. 

It  was  remarked,  in  conclusion,  that  Mr.  Sharps  had  devoted  the 
greater  part  of  his  life  to  the  experimenting  with  and  the  designing 
of  improvements  in  fire  arms  and  projectiles,  and  this  with  such  suc- 
cess, that  the  superiority  of  his  ware  was  universally  acknowledged : 
many  European  regiments  being  armed  with  the  celebrated  Sharps' 
rifle. 

Mr.  Thomas  E.  McNeill  exhibited  a  very  beautiful  and  ingenious 
steam  gauge  invented  and  patented  by  Mr.  J.  E.  Wootten.  It  con- 
sists of  a  steam  chamber  formed  by  riveting  together  at  their  edges 
two  disks  of  very  hard  rolled  sheet  brass.  The  dilation  of  these  disks 
under  pressure,  communicates  motion  to  the  index  pointer,  by  means 
of  a  coarse  threaded  screw  cut  upon  the  spindle  to  which  the  pointer 
is  attached.  A  hair  spring  is  attached  to  the  spindle  for  the  purpose 
of  keeping  its  point  at  all  times  in  contact  with  the  front  disk,  by 
which  means,  an  accurate  indication  of  pressure  is  obtained. 


BIBLIOGRAPHICAL  NOTICE. 


The  Manufacture  of  Vinegar :  its  Theory  and  Practice ;  with  espe- 
cial reference  to  the  quick  process.  By  Chas.  M.  Wethbrill, 
Ph.  D.,  M.  D.  Philadelphia :  Lindsay  &  Blakiston,  1860.  12mo. 
pp.  300. 

This  is  an  excellent  theoretical  and  practical  treatise  upon  a  sub- 
ject which  possesses  great  interest  for  every  one,  especially  to  those 
who,  living  at  a  distance  from  manufacturing  centres,  are  here  shown 
how  easily  and  with  how  little  expenditure  of  capital  they  may  ensure 
for  themselves  purity  and  proper  strength  of  an  article  of  such  do- 
mestic importance.  But  the  book  has  another  and  perhaps  higher 
value,  as  a  type  of  what  such  a  treatise  should  be ;  the  clear  precise 
statement  of  its  facts,  its  logical  method,  and  absence  of  all  parade 
of  unnecessary  learning,  are  the  exact  qualifications  which  are  neces- 
sary to  make  a  treatise  on  the  manufacture  of  any  speciality  useful 
and  interesting ;  and  if  more  of  those  who  have  heretofore  professed 
to  write  such  treatises  had  attended  to  this,  we  should  have  had  our 
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manufacturers  and  people  mooh  better  informed  upon  roch  sabjecta 
than  they  now  are. 

We  need  not  saj  to  any  one  who  reads  this  book,  that  its  author  is 
an  excellent  chemist ;  that  is  manifest  as  well  by  what  he  does  not 
say  as  by  what  he  does ;  but  we  take  the  opportunity  of  acknowledg- 
ing the  receipt  of  another  investigation  by  him  on  the  subject  of  the 
relative  cost  of  light  from  different  materials,  which  will  be  of  great 
importance  for  the  region  of  country  in  which  he  resides. 

The  book  under  consideration  is  very  excellently  got  out  by  the 
well-known  publishers,  and  is  worthy  of  being  read  by  all,  and  of  bemg 
studied  by  all  who  are  in  any  way  interested  in  the  manufacture  of 
vinegar.  F- 

METEOROLOGY. 


For  Ui«  Joomal  of  tho  Prankllii  IniUtuto. 

The  Meteorology  of  Philadelphia.  By  James  A.  Eirkpatrice,  A.M. 

August. — The  temperature  of  the  month  of  August  was  a  degree 
and  a  half  below  that  of  July  last,  about  one  degree  above  that  of 
August,  1859,  and  about  half  a  degree  above  the  average  temperature 
of  August  for  the  last  ten  years.  It  will  be  seen,  by  the  table  of 
comparisons  given  below,  that  this  difference  of  temperature  occurred 
principally  at  2  o'clock  in  the  afternoon,  the  means  for  7  A.  M.  and 
9  P.  M.,  for  1860,  being  almost  identical  with  those  for  the  same  hours 
for  ten  years ;  while  the  mean  for  2  P.  M.,  in  1860,  was  two  degrees 
higher  than  the  average  for  the  same  time. 

The  warmest  day  was  the  5th,  of  which  the  mean  temperature  wu 
83^.  The  highest  degree  indicated  by  the  thermometer  was  95^  on 
the  10th  of  the  month ;  the  mean  temperature  of  that  day  was  82-7^. 
From  the  4th  till  the  10th,  the  temperature  did  not  fall  below  70^, 
night  or  day.  On  the  night  of  the  10th,  however,  rain  fell,  the  wind 
changed  from  the  south-west  to  the  north-west,  and,  during  the  next 
day,  the  thermometer  indicated  an  average  fall  of  nearly  12^. 

*  On  the  13th  a  thunder-storm  occurred.  Rain  fell  in  heavy  showers 
all  the  morning ;  but  about  two  o'clock  in  the  afternoon  the  lightning 
became  very  vivid  and  the  rain  came  down  in  torrents.  In  two  hours, 
from  two  till  four  o'clock,  three  inches  and  thirty-five  one-hundredths 
of  an  inch  of  rain  fell — about  four  times  as  much  as  fell  during  the 
whole  of  the  month  of  July.  During  the  storm,  a  man  was  instan- 
taneously killed  by  lightning  in  the  aouthern  part  of  the  city.  The 
rain  continued  heavy  and  steady  until  11^  A.  M.,  on  the  morning  of 
the  14th. 

The  14th  was  the  coldest  day  of  the  month,  the  average  tempera- 
ture being  65^.  The  lowest  degree  indicated  by  the  thermometer  was 
55^  on  the  morning  of  the  15th. 

The  barometer  was  highest  on  the  16th,  when  it  indicated  a  pres- 
sure equal  to  30-026  inches ;  and  lowest  on  the  25th,  when  it  marked 
29-682  inches.    The  average  height  of  the  barometer  for  the  nuHiUi 
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was  veiy  nearly  the  same  as  for  August,  1859,  and  but  three«hun- 
dredths  of  an  inch  lower  than  the  average  for  the  last  ten  years. 

On  the  28d,  a  very  hea^  rain-storm  passed  over  the  northern  por- 
tion of  the  city.  It  is  said  that,  at  Manayank,  over  ten  inches  of 
rttin  fell ;  while,  in  the  centre  of  the  city,  less  than  two-tenths  of  an 
inch  was  collected  in  the  rain-gauge. 

The  whole  amount  of  rain  that  fell  during  the  month  was  nine 
inches  and  twenty-six  hundredths  of  an  inch,  which  is  a  greater  quan« 
tity  than  has  fallen  in  the  month  of  August  for  ten  years.  The  near- 
est approach  to  it  was  in  August,  1857,  when  a  little  over  eight  inches 
(8*089)  fell.     The  average  amount  for  this  month  is  4*714  inches. 

There  were  five  days  of  the  month  entirely  clear,  and  two  on  which 
the  sky  was  completely  covered  with  clouds  at  the  hours  of  obser- 
Tation. 

A  Comparison  of  gome  of  the  Meteorological  Phenomena  of  Augunt^  1860,  with  tkoee 
of  Auguett  1859,  and  of  the  tame  month  for  ten  years,  at  Phitadelphia, 


Aug.,  I860. 

Aug.,  1869. 

Aug.,  10  years. 

Thermometer. — Higheet,      . 

95* 

97« 

970 

•*               Lowest, 

66 

61} 

47 

"               Daily  oedlbtion, 

18*80 

30-60 

16*90 

**               Meen  daily  range. 

3-80 

3-iO     . 

8*80 

•'               Meana  at  7  A.  M., 

70-13 

69*03 

70-39 

••                     "        « P.  M., 

8«-87 

83-16 

80-74 

"                     "        9  P.  M., 

73-X9 

73-39 

73-37 

*«                    '«  for  the  month, ' 

76-43 

74*63 

74-80 

Barometer.*— Highest,           •        • 

80*036  in. 

39-998  in. 

80-365  in. 

"          Lowest,       •        . 

S9-63S 

39-671 

39-356 

**           Mean  daily  range,    . 

-090 

•070 

•093 

**          Means  at  7  A.  M., 

39848 

39*847 

39879 

«       S  P.  M.,    . 

39-813 

39-801 

39  861 

«                   «*       9P.  M.,        . 

39-834 

39*833 

39  869 

•<                 **  for  the  month, 

89-833 

39-887 

39-866 

Foice  of  Vapor.— Means  at  7  A.  M., 

•680  in. 

•661  in. 

•684  in. 

"            ••               •«       8  P.  M., 

•684 

•561 

•596 

•«           «               "       9  P.M., 

•603 

-681 

•613 

RelatiTe  Humidity  .—Means  at  7  A.  M., 

77  per  ct 

76  per  ct 

77  per  ct 

••            ••             •«          a  P.  M., 

53 

60 

56 

«             "               •«           9  P.M., 

73 

73 

74 

Baui,  amount  in  inches,        •       • 

9*360 

4^447 

4-714 

Nomber  of  days  on  which  rain  fell,  . 

13 

8 

10 

PreTailing  winds,             •        • 

if.80«64'w*150 

S.36<>34'i.-066 

B.83<>3ywl04 

Summer. — The  meteorological  summer,  consisting  of  the  months 
of  June,  July,  and  August,  was,  during  this  year,  distinguished  by 
many  interesting  plienomena  which  have  been  particularly  noticed  in 
the  reports  for  the  separate  months.  The  eclipse  of  the  sun,  the  ex- 
traordinary meteor  of  the  20th  of  July,  the  iieated  wind  storms  of 
Kansas  and  throughout  the  South-West,  the  unusually  great  number 
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of  thunder-storms,  and  the  destructiye  tornados  in  several  of  the  Wast- 
ern  States,  will  make  the  summer  of  1860  a  memorable  one.  But  fev 
of  these  storms  reached  Philadelphia,  and  those  that  did  reach  us 
seem  to  have  spent  their  fury  to  a  great  degree  before  their  arrival. 

The  pressure  of  the  atmosphere  was  considerably  less  than  the  aver- 
age, as  will  be  seen  by  reference  to  the  table  of  comparisons. 

The  temperature  was  interpiediate  between  that  of  the  summer  of 
1859,  and  the  average  for  the  nine  past  summers,  being  about  three- 
quarters  of  a  degree  above  the  former,  and  the  same  quantity  below 
the  latter. 

The  force  of  vapor  and  relative  humidity  were  both  below  ihe 
average. 

The  rain  was  half  an  inch  more  than  fell  in  last  summer,  but  nearly 
an  inch  more  than  the  general  average  for  the  season.  More  than 
three-fourths  of  it,  however,  fell  in  the  month  of  August. 

The  number  of  days  on  which  rain  fell  was  83,  being  one  more  than 
usual. 

The  prevailing  winds  during  this  summer  came  from  a  point  a  little 
north  of  west,  while  their  average  direction  for  nine  years  is  about 
twice  as  far  south  of  west. 

A  Comparison  of  the  Saicins  of  1860,  with  that  of  I8fi9,  and  of  the 
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CIVIL  ENGINEERING. 


lor  th«  Joornal  of  Che  Itanklia  Institntflw 

Note%  of  Ship-Building  in  New  York  and  Vicinity. 

JtJDGiNG  from  present  indicationSy  it  would  seem  that  the  shipping 
business  of  NeW  York  and  its  vi<5inity  is  to  experience  a  great  revival 
fr4Nn  the  dullness  and  stagnation  which  has  heretofore  prevailed.  Dur- 
ing the  past  four  years,  there  has  been  a  general  depression  among 
ship-builderSy  whilst  ship-owners  have  been  steadily  sinking  immense 
sums  of  money,  much  less  realizing  those  handsome  incomes,  which, 
a  few  years  since,  marked  the  business  of  navigation ;  they  have  not 
only  experienced  very  light  freights,  but  have  been  compelled  to  see 
their  once  magnificent  and  busy  vessels  lying  idle,  and  rotting  at  their 
docks  for  lack  of  employment. 

But  now,  the  aspect  has  changed,  and  it  is  sincerely  hoped  that  the 
gratifying  signs  at  present  universally  manifest,  will  not  be  spasmodic 
and  soon  pass  away,  but  that  prosperity  of  trade  in  genera],  and  a 
succession  of  good  crops,  will  follow  and  create  a  constant  demand 
not  only  for  the  fine  vessels  afloat,  but  for  new  and  improved  ones, 
which  New  York  and  vicinity  have  almost  unlimited  means  of  sup- 
plying. 

The  cause  of  the  present  activity  in  our  ship-building  is  easily  ex- 
plained. It  is  the  great  abundance  of  crops  throughout  the  whole 
extent  of  our  Union,  for  which  the  comparative  dearth  in  Europe  ne- 
cessarily creates  an  extensive  demand ;  this  is,  undoubtedly,  the  prin- 
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cipal  cause,  bat  tbere  are  others,  equally  important,  to  irhich  it  is  at- 
tributable, viz  :  the  unexampled  success  attending  the  many  efforts  of 
our  respective  ship-builders. 

Science  and  art  have  extended  their  aid  in  no  other  department  of 
handiwork  more  particularly  than  in  this.  American  skill  and  Ameri- 
can ingenuity  have  produced  models  in  this  respect  which  are  every- 
where recognised  as  the  best ;  and  it  is  but  recently  that  special  agents 
were  sent  to  this  country  by  foreign  powers  to  superintend  the  erec- 
tion of  vessels  intended  for  them ;  but  of  this  a  single  word  hereafter. 

The  prominent  feature  of  the  work  as  at  present  in  progress  through- 
out the  various  ship-yards,  is  the  large  number  of  steamers  upon  the 
stocks.  But  few  packet  ships  are  in  course  of  construction  :  in  fact, 
the  smallest  vessels  are  being  built  with  steam  power  to  propel  them. 
This  little  circumstance  only  proves  how  rapidly  the  revolution  from 
canvass  to  steam  is  progressing,  and  indicates  that  ere  long  sailing 
vessels  will  be  entirely  superseded  by  steamers,  particularly  for  the 
coasting  trade. 

Visiting  a  ship-yard  to  me  is  always  pleasant,  but  at  the  present 
period  far  more  so  than  usual ;  as  the  busy  hum,  the  merry  chorus  of 
the  ringing  axes  and  clanking  hammers,  present  indubitable  evidence 
of  the  great  activity  with  which  the  work  is  progressing.  Annexed 
will  be  found  a  review  of  the  operations  now  in  progress  at  our  yards, 
which  will  give  an  impression  of  the  state  of  the  business. 

The  Steamer  Chiadalquiver. 

Hull  built  by  Jacob  Westervelt  k  Co.,  New  York.  Machinery  to 
be  constructed  by  a  foundry  in  Cuba.  Owners,  parties  in  Havana. 
Intended  service,  coasting  around  the  island  of  Cuba. 

Hull.— Length  on  deck,  160  feet  6  ins.  Bretdth  of  beam  CmoMed),  S3  fiwt  S  ins. 
Depth  of  hold,  10  ft  Depth  of  bold  to  spar  deck,  10  ft.  3  ine.  Pvainee — ^molded,  11 
Inf .^^ided,  fij  ins. — apart  from  centre*,  20  ins.,  and  iqnare  fattened  with  copper,  Ac. 
Draft  of  water,  4  feet ;  when  fully  equipped  for  service,  with  her  engines  and  coal,  will 
draw  6  ft.  of  water    Masts,  two— Rig,  schooner.    Tonnage,  376  tons. 

Machimiry. — ^To  be  put  in  immediately  after  her  arrival  in  Cuba.  Of  its  dimensions 
or  description,  I  have  no  knowledge. 

Semarks. — This  vessel  is  of  a  beautiful  model,  with  very  sharp  aod 
easy  lines.  Her  frame  is  of  live  oak ;  the  keelsons  and  ceiling  of 
yellow  pine ;  the  plankins  is  of  yellow  pine  and  white  oak.  The  decks 
are  of  yellow  pine,  and  the  combings  of  mahogany. 

The  Steamer  John  P.  King. 

Hull  built  by  Jacob  Westervelt  &  Co.,  New  York.  Machineiy  in 
process  of  construction  by  the  Allaire  Works,  New  York.  Owners, 
§pofford|  lileston  &  Co.  Intended  service.  New  York  to  Charleston, 
S.  C. 

Hull. — Length  on  deck,  286  ft.  Breidth  of  beam  (molded),  86  ft.  6  his.  Depth  of  bold, 
13  ft.  8  int.  Depth  of  hold  to  spar  deck,  21  feet.  Kramea-^molded,  16  ins. — sided,  U 
ins« — apart  from  centres,  80  ins.,  and  very  securely  fastened  wkh  copper,  Ac  Tonasgc, 
1672  tone. 
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EaeiHBS.— Variieal  beam*  Diameter  of  cylinder,  71  ina.  Length  of  atroke  of  piaton, 
IS  feet 

BoiLiaa* — ^Two — Retam  floe.  Length,  26  feet.  Breadth,  IS  ft  3  Ini.  Height,  IS 
It  3  ina. 

Paddlb  WHiBLa^ — Diameter  over  boarda,  2$  ft.    Material  of  iron.    Number,  24. 

Bemarks. — ^This  steamer  is  very  strongly  built,  her  frame  being 
irhite  oak  throughout.  Her  model  is  handsome  and  such  as  to  insure 
great  speed.  This  vessel  was  named  in  honor  of  the  President  of  the 
Georgia  Railroad.  Capt.  Richard  Adams,  formerly  of  the  James  Ad- 
geT<,  will  command  her. 

The  Steamer  John  P.  Jackson. 

Hull  built  by  Devine  Burtis,  Red  Hook,  L.  I.  Machinery  in  pro- 
cess of  construction  by  Wm.  Birkbeck,  Jersey  City.  Owners,  New 
Jersey  Ferry  Company.   Intended  service,  New  York  to  Jersey  City. 

Hdll — Length  on  deck,  210  ft.  Breadth  of  beam  Cm  old  edj,  33  ft.  6  ins.  Depth  of 
hold,  12  ft.  8  ing.  Draft  of  water,  5  ft.  6  ins.  Floors — molded,  14  ins. — sided,  6  ins. — 
apart  from  centres,  16  ins.  Her  frame  is  of  white  oak,  chestnut.  Sec,  and  Tery  secarely 
iaatened  with  copper  and  treenails.    Tonnage,  860  tons. 

EvGXMBS. — ^Vertical  beam.  Diameter  of  cylinder,  48  ins.  Length  of  atroke  of  pis- 
ton, 11  feet. 

BoiLiR. — One-— Drop  flae.  Length,  30  ft.  Breadth,  10  feet.  Height,»I0  feet  Has 
water  bottom.    Location  in  hold.    No  blowers. 

Paddli  WHBELBd — Diameter  over  boards,  21  ft.    Material  of  wood.    Number,  18. 

Remarks. — This  ferry  boat  is  probably  the  largest  of  its  kind  in 
the  world :  it  certainly  will  be  one  of  the  most  capacious  and  splen- 
did vessels  of  its  class  on  our  rivers,  when  finished.  Her  wood  work 
consists  of  the  best  quality  of  oak,  locust,  and  mahogany.  She  has 
one  independent  steam,  fire,  and  bilge  pump,  and  ordinary  bilge  in- 
jections. Contrary  to  general  usage  with  such  boats,  her  bottom  was 
entirely  coppered  at  the  period  of  launching.  It  is  customary  not  to 
copper  them  until  they  have  been  in  service  about  six  months.  Her 
aggregate  cost  will  be  $60,000.  She  will  take  her  appropriate  posi- 
tion on  the  Jersey  City  Line  about  the  first  of  November. 

The  Steamer  Fire  Dart. 

Hull  built  by  Thomas  CoUyer,  New  York.  Machinery  in  process 
of  construction  by  the  Neptune  Iron  Works,  New  York.  Owners, 
Augustine  Heard,  Jr.,  &  Co.,  Boston.  Commander,  Henry  W.  John- 
son.    Intended  service,  coast  of  China. 

HuLL< — Length  on  deck,  SOO  ft.  Breadth  of  beam  ^molded),  30  ft.  Depth  of  hold, 
1 1  ft.  Do.  to  spar  deck,  11  ft.  3  ins.  Draft  of  water  at  load  line,  6  ft.  6  ins.  Floors-* 
molded,  14  ins. — sided,  5  ins. — apart  from  centres,  26  ins.  Her  frame  is  of  white  oak, 
Ac,  and  fastened  in  the  most  thorough  manner.  Tonnage,  650  tons.  Masts,  two— 
Big,  Schooner. 

Engines. — Vertical  beam.  Diameter  of  cylinder,  46  ins.  Length  of  stroke  of  pis- 
ton, 12  feet. 
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B01LIR8. — Two— Return  flued.    Length,  27  feet.  Breadth,  9  feet  10  inches.  Height, 
8  ft  9  ins. 

Paddli  Whislb. — Diameter  orer  boards,  28  ft.   Length  of  blades,  8  ft.   Depth,  2  ft 
Number,  24. 

Remarks. — This  steamer  has  been  constructed  of  the  best  materials 
and  put  together  in  a  masterly  manner.  Her  model  appears  to  be 
without  fault.  She  is  furnished  with  guards  similar  to  a  steam-ship, 
and  will  be  enclosed  to  the  promenade  deck.  Her  value  when  finished 
will  be  about  385,000.  Mr.  Collyer  is  erecting  other  yessels  (of  which 
mention  will  be  made  below)  for  parties  in  Boston  and  China.  This 
builder  seems  to  have  achieved  a  celebrity  in  the  East  somewhat  akin 
to  other  builders  with  us.  It  has  not  been  long  since  papers  pub- 
lished in  England  contained  an  account  of  the  performances  of  a  new 
steamer  sent  from  the  Glvde,  in  contrast  with  the  steamer  Yang-tu, 
built  by  Mr.  Collyer,  and  which  had  been  running  in  Chinese  waters 
a  period  of  three  years ;  they  made  the  reluctant  admission  that  though 
the  former  cost  nearly  three  times  as  much  on  the  Clyde  as  the  latter 
did  in  the  United  States,  she  consumed  double  the  amount  of  coal, 
and  had  less  capacity  for  freight  and  passengers,  thereby  showing  a 
clear  triumph  for  the  American  steamer. 

The  Steamer  Primeira. 

Hull  built  by  Webb  &  Bell,  Green  Point,  L.  I.  Machinery  in  pro- 
cess of  construction  by  the  Novelty  Iron  Works,  New  York.  Owners, 
Dr.  Raney  and  others,  Kio  Janeiro,  S.  A.  Intended  service,  Bay  of 
Bio  Janeiro. 

Hull. — Length  on  deck,  130  ft.  Width  over  guards,  60  ft.  Breadth  of  beam,  SS  ft 
Depth  of  hold,  10  feet.  Do.  to  spar  deck,  9  ft.  6  inf.  Draft  of  water  at  load  line,  6  ft. 
Floora — ^molded,  13  ins. — sided,  9  ins* — apart  from  centres,  24  ins.  Frames  very  securely 
fastened.    Tonnage,  360  tone. 

ExGiiriB^— Vertical  beam.  Diameter  of  cylinder,  32  ins.  Length  of  stroke  of  piston, 
8  ft.    To  be  of  180  horse-power,  calculated  to  insure  a  speed  of  12  knots  per  hour. 

BoiLBB. — Drop  flue.     Length,  21  ft.     Breadth,  8  ft.  6  ins.     Height,  8  ft.  6  ins. 

Paddli  Wheels. — Diameter  over  boards,  16  ft.  Length  of  wheel  blades,  6  ft.  8  ins. 
Depth,  2  ft.    Number,  U. 

Remarks. — This  vessel  is  most  appropriately  called  the  Primeira 
(first),  and  is  one  of  three  which  are  intended  for  the  use  of  our  south- 
ern imperial  neighbor,  designed  for  service  as  above  stated.  Dr.  Ba- 
ney,  a  gentleman  of  great  energy  and  enterprise,  after  a  year  of  most 
incessant  labor,  and  encountering  the  combined  opposition  of  the  old 
Thames  boat  ferry  company  and  the  whole  English  influence,  which 
has  monopolized  the  steam-ship  business  in  Brazil  ever  since  the  intro- 
duction of  steam  power,  last  winter  succeeded  in  establishing  a  com- 
pany for  running  steamers  on  the  American  plan,  and  obtaining  a 
charter  from  the  government,  conferring  the  right  of  navigating  the 
Bay  of  Rio  Janeiro  for  a  period  of  thirty  years.  As  no  other  steamer 
has  ever  been  built  for  that  country  by  American  ship-builders,  it  is 
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reasonable  to  hope  that  this  will  give  such  a  good  account  of  herself 
as  to  secure  more  business  of  the  same  kind  for  our  yards. 

This  vessel  is  constructed  with  extraordinary  strength,  her  materials 
being  principally  of  white  oak.  The  ceiling  and  planking  are  of  2| 
inch  white  oak,  with  double  frames  of  the  same,  continuing  from  stem 
to  stern,  and  strongly  copper  fastened.  The  manner  of  her  whole 
construction  is  highly  creditable  to  the  skill  of  Messrs.  Webb  &  Bell, 
and  gives  great  satisfaction  to  her  owners.  The  keel  of  the  other  two 
will  be  laid  immediately.     Their  aggregate  cost  will  be  $180,000. 

The  Clipper  Barkj  D.  Golden  Murray. 

Hull  built  by  E.  Lupton,  Green  Point,  L.  I.  Owner,  D.  Golden 
Murray,  City  of  New  York.  Commander,  Capt.  Richard  Lee,  for- 
merly of  the  bark  Lucky  Star.  Superintendent  of  construction,  J.  C. 
Conner.     Intended  service,  New  York  to  Galveston,  Texas. 

HcLL.~Length  of  keel,  112  feet.  Do.  of  main  deck,  122  feet.  Do.  over  all,  133  ft. 
Breadth  of  beam  at  midship  section,  30  feet.  Depth  of  hold,  12  feet  6  ins.  Frames  of 
white  oak,  dec,  &c.,  and  thoroughly  fastened.    Tonnage,  610  tons. 

Jlemarks. — The  model  of  this  bark  bespeaks  speed  and  excellent 
carrying  abilities.  She  is  capable  of  bearing  835  tons  dead  weight, 
and  then  will  draw  but  ten  feet  of  water.  She  has  been  fitted  with 
all  the  modern  improvements,  having  double  topsail  yards  and  patent 
reefs  in  her  courses.  There  are  seven  vessels  now  belonging  to  this 
line  of  packets,  and  it  is  expected  that  this,  the  last  addition,  will  fully 
sustain  their  excellent  reputation. 

Thb  above  six  vessels  have  been  launched  within  a  vert 
brief  period,  and  are  now  undergoinq  thb  process  of  com- 
pletion with  all  possible  despatch. 

The  following  are  still  on  the  stocks,  or  about  being  commenced : — 

At  Thomas  CoUyer'Sy  New  York*  - 

A  day  boat  to  run  between  New  York  and  Albany  has  just  been 
commenced.  She  is  to  run  with  great  economy  of  fuel,  and  to  be  of 
good  speed.     The  subjoined  are  some  of  her  dimensions : — 

Hull. — Length  on  deck,  250  ft.  Breadth  of  beam  (molded),  30  ft  Depth  of  hold 
to  spar  deck,  10  fl.  Framea— molded,  16  ina.— aidedi  4  ina. — apart  from  centrea»30  ina« 
Draft  of  water,  5  ft.    Tonnage,  700  tona. 

Engines. — Tertical  beam.  Diameter  of  cjrliniler,  60  ins.  Length  of  stroke  of  pis- 
ton, 10  feet. 

BoiLBBs.— Two — Retam  6ued.  Length,  S9  ft  Breadth,  9  ft.  Height,  9  ft  6  ins. 
Number  of  furnaces,  two  in  each. 

Paddli  WBULB.^Diameter  over  boards,  30  feet.  Length  of  blades,  9  feet.  Num- 
ber of  do.,  24. 

The  machinery  to  be  constructed,  I  understand,  by  the  Neptune  Iron  Works. 

AlsOy  a  steafner  for  Messrs.  John  W.  Forbes  &  Co.,  of  Boston^ 
Mass.,  under  the  superintendence  of  George  N.  Sands,  is  building 
here.     To  be  named  the  Hankow.* 

^  S  Jioe  launchad. 

26» 
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Hull. — Length  oa  deck,  212  feet.  Breadth  of  beam  (molded),  30  ft.  6  ins.  DepUi 
of  hold,  1 1  ft.  6  ins.  Draft  of  water  at  load  line,  7  ft.  Floors,  molded,  14  ios^  sided, 
7  ins. ;  apart  from  centres,  27i  ins.  Tonnage,  750  tons.  Two  masts,  schooner  rigged. 
Machinery  to  be  constructed  by  the  Morgan  Iron  Works. 

Engines. — Vertical  beam.  Diameter  of  cylinder,  48  ins.  Length  of  stroke  of  pii- 
ton,  12  feet. 

Boilers^ — Two— -Return  tubular.  Length,  20  feet.  Breadth,  11  feeL  Height,  9  ft. 
Two  furnaces  in  each  boiler. 

Paddle  Wheels. — Diameter  over  boards,  29  ft.  Length  of  wheel  blades,  7  ft.  6  ink 
Depth,  2  ft.     Number,  26. 

This  vessel  will  be  made  very  strong,  being  iron  strapped  through- 
out and  well  timbered.  Materials  used,  white  oak,  chestnut,  &c.  It 
will  cost,  when  finished,  §90,000. 

This  is  the  third  vessel  erected  for  the  China  trade  for  Messrs. 
Forbes  &  Co.,  and  three  others  have  been  constructed  for  the  Chinese 
waters ;  one  of  which  was  sold  to  the  French  government  for  a  war 
steamer,  and  another  purchased  by  the  Chinese  government  for  war 
service,  to  protect  their  junks  from  the  depredations  of  the  river  pi- 
rates who  infest  their  waters.  The  others  are  actively  employed  on 
the  rivers. 

Another  steamer  of  smaller  dimensions  than  the  above  is  also  in 
process  of  construction,  for  parties  in  New  York,  who  design  placing 
her  in  the  coasting  and  river  trade  in  the  Chinese  Empire. 

Her  length  will  be  160  feet.  Breadth  of  beam  (molded),  26  ft.  Depth  of  hold,  10 
feet.    Not  yet  named.     Machinery  by  th«  Morgan  Iron  Works. 

In  many  respects,  the  details  of  her  construction  will  be  similar  to 
the  Hankow. 

At  Henry  Steers^  WiUtamslurghj  L.  L 

A  beautiful  side-wheel  steamer  is  being  constructed  at  this  place, 
under  the  superintendence  of  Edward  N.  Dickerson.  She  is  intended 
to  run  in  conjunction  with  the  Florida  Railroad^  along  the  Gulf  Coast, 
between  Cedar  Keys  and  New  Orleans. 

Her  dimensions  will  be  as  follows : — 

Length  on  dock,  266  feet.  Breadth  of  beam  fmolded^,  37  ft.  6  ins.  Depth  of  hold, 
13  feet    Tonnage,  1350  tons. 

Another  steamer  of  similar  construction  will  soon  be  commenced  by 

Mr.  Steers. 

At  Sneden  ^  IlowlancFsy  Green  Pointy  L.  J. 

A  large  side-wheel  steamer,  to  run  between  New  York  and  New 
Haven,  is  in  process  of  erection  here.  Her  dimensions  will  be  as 
follows : —  • 

Hull.— Length  on  deck,  280  ft  Breadth  of  beam  (molded),  36  ft.  Depth  of  hoM, 
lift.  Draft  of  water,  6  ft.  Frames,  of  white  oak,  chestnut,  and  cedar,  copper  fiuteosd, 
and  diagonally  and  double  laid  with  iron  ttrapa,  SJ  by  8-16Cha  of  an  incit  Tojlflifi^ 
I200tonfc 
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Engines. — Vertical  beam.    Diameter  of  cylinderi  65  inches.    Length  of  stroke  of 
piston,  12  feet. 

BoiLKRS. — ^Two — Retarn  flued. 

Paddlb  Wheels. — Diameter  over  boards,  28  feet. 

The  machinery  is  to  be  constructed  by  the  Neptune  Iron  Works,  New  York. 

The  erection  of  two  more  steam  vessels  has  also  heen  commenced. 
They  are  intended  for  the  Norwich  and  New  York  Steam  Navigation 
Co.,  to  run  in  conjunction  with  the  Norwich  and  Worcester  Railroad. 
Their  principal  dimensions  will  be : — 

Length  on  deck,  300  feet.  Breadth  of  beam  (molded).  37  fl.  6  ins.  Depth  of  hold, 
13  feet.  The  contract  for  constructing  the  machinery  has  just  been  completed  with  the 
Novelty  Iron  Works.  They  will  have  beam  engines,  with  a  cylinder  75  inches  in  dia* 
meter,  and  stroke  of  piston  of  12  feet.    Their  tonnage  will  be  1.150  tons  each. 

The  keel  of  an  iron  propeller  has  also  been  laid.  She  is  building 
for  Pezant  Bros,  k  Co.,  to  run  between  Mexico  and  Cuba  in  the  cattle 
trade.     Her  dimensions  will  be : — 

Length  on  deck,  135  feeL  Breadth  of  beam,  22  feet.  Depth  of  hold,  5  feet.  8he 
will  be  supplied  with  Ericsson^s  hot-air  engine.     Tonnage,  300  tons. 

This  firm  will  immediately  begin  an  iron  steamer  for  the  New  Or- 
leans and  Mobile  mail  route.  The  machinery,  I  understand,  is  to  be 
constructed  by  the  Morgan  Iron  Works,  I  append  her  principal  di- 
mensions : — 

HuLLw — Length  on  deck,  250  feet.  Breadth  of  beam,  34  feet  Depth  of  hold,  10  feet. 
Floors — '},  molded,  3}  ins. — sided,  |ths  of  an  inch.  Frames — ^angle  iron,  3}x3Jxl 
-^apart  from  centres,  18  ins.  Five  single  plates,  fore  and  aft.  Keelsons,  having  four 
angle  bars  on  each,  x*    Keel,  U,  i  thick.     Tonnage,  650  tons. 

Engines. — Vertical  beam.    Diameter  of  cylinder,  50  ins.    Length  of  stroke  of  piston, 
10  feet. 
BoiLEitw — Return  flued. 
Paddls  Wheels. — Diameter  over  boards,  30  feet,  with  a  face  of  10  feet 

At  Lawrence^  FouWs,    WUliam^burghj  L.  I, 

They  have  upon  the  stocks  and  nearly  completed  a  steamer  for  the 
Spanish  Government,  intended  for  towing  purposes  in  the  harbor  of 
Havana.     Her  dimensions  are : — 

Length  on  deck,  100  ft  Breadth  of  beam,  24  ft.  Depth  of  hold,  9  ft.  6  ins.  Ton- 
nage, 275  tons. 

Machinery — By  the  Fulton  Iron  Works. 

ENaiiB. — Vertical  beam.  Diameter  of  cylinder  30  ins.  Length  of  stroke  of  piston, 
6  feet 

The  cost  of  this  boat,  irhen  finished,  will  be  $30,000. 

At  Wm.  E.  Webb's,  New  York, 

Is  now  building  a  magnificent  side- wheel  steamer  for  Saml.  L.  Mit- 
chell's New  York  and  Savannah  Line.     Her  dimensions  will  be : — 

Length  on  deck,  250  ft.  Breadth  of  beam  (molded;,  S8  ft*  Depth  of  hold,  22  ft.  6 
iDB.    Tonnage,  1760  tonf. 
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These  dimensions  will  make  her  considerably  larger  than  any  ves- 
sel on  the  line,  and  will  increase  the  number  of  running  ones  to  four 
side-wheel  steamers  and  one  propeller.  Machinery  by  the  Morgan 
Iron  Works. 

Mr.  Webb  is  also  building  a  large  packet  ship  for  the  Black  Ball 
Line.  Owners,  Charles  H.  Marshall  &  Co.,  City  of  New  York.  She 
will  be  constructed  of  white  and  live  oak  and  locust,  and  possess  two 
decks.     Her  dimensions  are  : — 

Length  on  deck,  278  ft.     Breadth  of  beam,  89  ft.     Depth  of  hold,  S8  ft.    TonnS^ 
2000  tons.     Will  be  completed  about  the  middle  of  November. 

A  brig  of  270  tons  is  also  building  here.  Her  destination  will  be 
the  Brazos  River. 

At  S.  Allisan'Sj  Jersey  City. 

A  steamboat  for  Roman  &;  Tremper,  Kingston,  N.  Y.,  is  building 
here.  The  route  of  her  intended  service  will  be  between  the  City  of 
New  York  and  Kingston,  on  the  North  River.   Her  dimensions  are: — 

Length  on  deck,  242  feet.    Breadth  of  beam  f molded),  34  ft.  3  ina.    Depth  of  bold, 
9  feet.    Engine  of  564nch  cylinder,  and  12  feet  atroke  of  pjaton. 

She  will  be  finished  in  the  course  of  two  months,  and  will  then  take 
the  place  of  the  North  America,  which  is  getting  very  old. 

At  Webb  ^  BelVsj  Green  Point,  L.  /., 

Is  building  a  fine  steamer  for  the  Stonington  Line.  She  will  be  272 
feet  in  length,  82  feet  beam,  and  10  feet  depth  of  hold.  The  Novelty 
Iron  Works  will  construct  the  machinery. 

They  have  also  on  the  stocks  a  brig  of  250  tons,  for  I.  k  N.  Smith 
&  Co.,  City  of  New  York,  to  run  between  New  York  and  the  West 
Indies.     Her  dimensions  are : — 

Length  on  deck,  117  ft.    Breadth  of  beam,  27  ft.    Depth  of  hoU,  8  ft.  6  ins. 

Her  cost  will  be  $120,000. 

At  Roosevelt,  Joyce  ^  Co.'s,  New  York. 

They  have  in  course  of  erection  at  their  yard  four  ferry  boats,  each 
of  500  tons  burthen.  Two  are  for  the  Union  Ferry  Co.,  and  the 
others  for  the  East  River  Ferry  Co.,  City  of  New  York.  The  latter 
*  intending  to  ply  between  Hunter's  Point  and  New  York,  in  connexion 
with  the  Long  Island  Railroad  Company.  The  former  will  run  be- 
tween the  City,  of  New  York  and  Brooklyn.  The  machinery  of  the 
lot  will  be  supplied  by  the  Allaire  Iron  Works.  The  cylinders  of  the 
engines  will  be  84  inches  in  diameter,  with  a  stroke  of  piston  of  9  ft. 

At  Novelty  Iron  Works,  New  Tark. 

At  this  place  a  beautiful  iron  screw  steamer  is  now  building.  Own- 
ers, H.  Cromwell  k  Co.  Intended  service.  New  York  to  Wilmingtoui 
N.  C.     Her  principal  dimensions  will  be : — 

Length  on  deck,  180  ft.    Breadth  of  beam,  25  ft.    Depth  of  hold,  16  ft.    Her  boll 
will  be  of  iron,  whilst  the  upper  portion  will  coaaiat  of  wood,  constltating  her  one  of  the 
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■tanncheflt  TeBself  in  oar  waten.  Her  engine  will  be  of  42  inches  diameter  of  cylindefi 
with  a  stroke  of  pbton  of  3  ft*  6  ins.  Her  propeller  will  be  12  feet  in  diameter.  Ton- 
nage, 650  tons. 

These  works  have  also  contracted  to  erect  an  iron  steamer,  100  feet 
in  lengthy  for  parties  in  Carthagena,  South  America. 

Thus,  it  will  be  seen  by  these  particulars  that  no  surer  or  more  reli- 
able index  of  the  skill  of  our  mechanics  and  the  prosperity  and  welfare 
of  our  commercial  relations  can  be  found,  than  in  the  activity  of  the 
ehip-building  trade  of  the  City  of  New  York  and  its  vicinity. 

E.  B. 


The  Incrustation  of  Boilers.* 

Mr.  James  R.  Napier,  ship-builder  and  engineer,  of  Glasgow,  sub- 
mitted to  the  Philosophical  Society  of  that  city,  on  the  18th  ult.,  a 
Tery  interesting  paper  on  the  incrustation  of  boilers  using  sea-water, 
to  which  we  think  it  desirable  to  draw  particular  attention.  It  appears 
that  on  a  former  occasion  Mr.  James  Napier,  chemist,  read  a  paper 
on  the  same  subject  to  the  Society,  in  which  he  made  certain  sugges- 
tions. Feeling  much  interested  in  these  suggestions,  Mr.  James  R. 
Napier  put  .them  to  trial  on  board  the  Islesman,  on  a  voyage  to  the 
north  of  Scotland  in  1858,  in  order,  if  possible,  to  see  the  effect.  On 
this  occasion,  we  are  told,  half  a  pound  of  dissolved  soda  ash  was 
forced  into  the  boiler  along  with  the  feed-water  at  9h.  30m. ;  at  llh. 
30m.  another  half  pound  was  forced  in ;  at  3h.  80m.  one  pound  was 
forced  in ;  and  at  other  times,  more  was  put  in.  The  only  effect  ob- 
served by  these  operations  was  making  the  water  in  the  gauge  glass 
of  a  milky  appearance  within  a  few  minutes  after  the  soda  was  intro- 
duced ;  it  continued  so  for  probably  an  hour  after  each  injection,  a 
small  pipe  near  the  surface  of  the  water  allowing  a  continuous  dis- 
charge from  the  boiler. 

The  experiments  showed  that  if  the  system  proved  economical,  a 
simple  plan  could  easily  be  arranged  for  carrying  it  out.  But  as  Mr. 
Napier,  in  his  paper,  states  ''that  this  sort  of  crust  (sulphate  of  lime) 
cannot  be  avoided  by  care  or  mechanical  means,  except  by  keeping 
the  salt  in  the  water  under  its  crystallizing  quantity,  which  would  ne- 
cessitate such  an  amount  of  blowing  off  and  supply  as  would  render 
ii  expensive,''  the  expense  of  both  methods  was  calculated — the  che- 
mical one  of  neutralizing  the  sulphate  of  lime  with  soda,  and  the  me- 
chanical one  of  an  abundant  discharge  and  supply,  so  as  to  keep  the 
sulphate  of  lime  under  its  crystallizing  quantity.  It  is  necessary  for 
this  purpose  to  know  the  relative  proportions  of  feed-water,  and  water 
required  to  be  discharged,  in  order  to  prevent  scale  or  crust.  Many 
writers  treat  this  crust,  says  Mr.  J.  R.  Napier,  as  if  it  were  common 
salt,  and  instruct  persons  how  to  make  and  graduate  instruments  for 
ascertaining  its  quantity,  the  graduations  being  effected  by  observing 

*f  xx>m  the  London  Hachsnlc^  Hagasine,  Feb^  1800. 
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the  depths  to  which  the  instrnment  sinks  in  water  in  which  certain 
proportions  of  common  salt  has  been  dissolved.  They  say,  sea-water 
contains  3  per  cent,  of  salt,  and  when  the  boiler  contains  less  than  12 
per  cent,  there  will  be  little  or  no  crust ;  therefore  it  is  necessary  to 
blow  off  3-12th8  or  l-4th  of  the  feed-water,  in  order  to  prevent  the 
formation  of  crust.  This  reasoning,  however,  as  Mr.  Napier  remarks, 
is  unsatisfactory ;  as  it  is  evident  to  any  one  who  has  the  sense  of 
taste,  that  the  crust  is  not  common  salt;  and  chemical  analysis  shows 
that  sea- water  from  the  English  Channel,  although  it  contains  nearly 
3  per  cent,  of  common  salt,  contains  only  about  0*8  per  cent,  of  the 
materials  forming  the  crust,  and  only  0*14  per  cent,  of  the  material 
of  which,  according  to  Mr.  Napier,  chemist,  upwards  of  90  per  cent, 
of  the  crust  is  composed.  It  is  also  shown  by  analysis  that  a  saturat- 
ed solution  of  this  material  (sulphate  of  lime)  in  cold  distilled  water, 
is  as  1  to  380,  and  as  1  to  388  in  boiling  water,  or  25*7  parts  of  lime 
to  10,000  of  solution.   Mr.  Napier,  however,  found  203  grains  of  sul- 

fhate  of  lime  per  gallon  in  water  taken  from  a  boiler  off  Ailsa  Craig, 
ts  density  is  not  stated ;  but  assuming  it  to  contain  twice  its  natural 
quantity  of  saline  matter,  or  its  density  to  be  1*0548,  sea  water  being 
1*0274, — this  gives  the  ratio  203  to  73,836,  or  1  of  sulphate  of  lime 
to  364  of  solution,  or  27*47  of  sulphate  of  lime  to  10,000  of  solution. 
This  proportion,  it  is  inferred,  is  either  a  saturated  solution,  or  such 
as  the  engineer  of  the  vessel  found  little  or  no  crust  formed  in.  For 
want  of  better  data,  28  of  sulphate  of  lime  to  10,000  of  solution  is 
assumed  as  the  limit  of  saturation  in  boilers  using  sea-water,  working 
at  pressures  not  exceeding  20  fibs,  above  the  atmosphere.  This  is 
equivalent  to  discharging  14-28ths,  or  one-half  of  the  feed-water. 
This  assumption  is  confirmed  by  the  practice  of  the  British  and  North 
American  Mail  Company;  by  Mr.  Napier's  Ailsa  Craig  engineer,  who 
was  evidently  blowing  off  nearly  this  amount ;  and  by  an  experiment 
of  Mr.  Thomas  Kowan,  of  Glasgow,  made  for  the  purpose  of  ascer- 
taining when  the  sulphate  of  lime  and  when  the  common  salt  deposit- 
ed.    He  found,  when  he 

evaporated        2-lOths        of  the  water,  a  trace  of  sulphate  of  lime 

deposited. 
"  4.10ths, .  ditto,  ditto. 

^^  6-lOths,       the  sulphate  of  lime  began  to  deposit  in 

larger  quantities. 
"  6-lOths,  ditto,  decided  quantities. 

"  8-lOths,        sulphate  of  lime  deposited  in  very  large 

quantities ;  also  magnesia  and  salt  began 
to  form. 
"Mr.  Rowan's  experiment,"  says  Mr.  J.  R.  Napier,  "although in- 
definite as  to  the  quantities,  shows  that  the  sulphate  of  lime  begins  to 
deposit  before  even  one-half  of  the  water  is  evaporated.  It  is  proba- 
ble, therefore,  that  this  quantity,  or  more,  would  require  to  be  dis- 
charged in  order  to  prevent  the  formation  of  crust  in  boilers." 

A  saturated  solution  of  common  salt  in  distilled  water  is  given  as 
27  of  salt  to  100  of  solution ;  and  a  saturated  solution  in  sea-water  is 
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said  to  be  86  of  salt  to  100  of  solution.  The  former  ratio  has  been 
chosen  for  comparison  in  this  case,  so  that  27-270th8,  or  only  1-lOth,  of 
the  feed-water  would  require  to  be  discharged  in  order  to  prevent  the 
formation  of  common  salt,  and  8-lOths  to  be  neutralized  by  soda  to 
prevent  the  deposit  of  sulphate  of  lime,  the  1-lOth  discharged  being  a 
saturated  solution  of  sulphate  of  lime  and  common  salt.  It  is  thus 
shown,  that  by  the  chemical  method  it  is  necessary  to  discharge  1-lOth 
of  the  feed-water,  and  neutralize  the  sulphate  of  lime  in  8-lOths  of  it 
irith  soda,  according  to  Mr.  Napier's  method,  to  prevent  crust ;  and 
by  the  mechanical  method,  it  is  necessary  to  discharge  5-lOths.  The 
quantity  of  soda  ash  (supposed  to  contain  50  per  cent,  soda)  is  found 
by  the  formula  Ji  of  f^^f^jf  of  ^%  of  feed- water. 

For  the  purpose  of  illustrating  the  expense  of  both  methods  of  pre- 
venting crust,  and  also  the  loss  by  the  blowing-oflf  method,  the  case  of 
a  vessel  has  been  taken  by  Mr.  J.  R.  Napier,  working  at  a  tempera- 
ture of  270°,  and  evaporating  at  that  temperature  7^  9>s.  of  water 
from  100°  per  ft.  of  coal. 

Cbemical  Method. 
8eft-waCer  supplied  to  boiler,  tenp.  100®,  150  Ibt.  8-33  lbs. 

Water  diwherged,  »70®,  7-6    •*  0-83    •• 

Water  evaporated,  7*6    •«  7-6      •• 

Total  heat  evaporating  from  100®  at  270®  A,. ^ 
es  1093  4-  3.10  (T  J  —32^  —  (Ta— 32) 

=s  1095*  8215®*5  8216®*5 

Heat  discharged,  1275®  142® 

Fuel  consumed  in  evaporation,  1*0    "  1*0      <<  coal. 

C  00 172  lbs.  coal 
Fuel  consumed  in  preventing  crust,  0-155  lbs.  coal,    <     +  0*0085  lbs. 

C     soda  ash. 

( 1*017    lbs.  coal 
ToUlfiiel,  1*155  lbs.  coal,     7     +  0*0085  lbs. 

(     soda  ash. 

Thus,  it  is  seen  that  i^  requires  only  172  fi)s.  coal  +  85  Sbs.  soda 
ash,  containing  50  per  cent,  soda,  to  be  as  efficient  in  preventing  crust 
as  1550  fibs,  of  coal  alone,  which  evaporates  7J  Bbs.  water  from  100® 
at  270®.  And  these  methods  are  equally  expensive  when  the  soda 
ash  is  16*2  times  dearer  than  the  coal.  This  ratio  varies  with  the  ef- 
ficiency of  the  fuel  and  the  temperature  of  evaporation. 

Although  when  coals  are  10».  and  soda  ash  £10,  Mr.  Napier's  me- 
thod is  more  expensive  than  the  ordinary  one  of  discharging  the  satu- 
rated water,  there  are  many  cases  where  it  is  probable  the  owners  of 
vessels  would  profit  by  its  adoption.  In  long  voyages,  for  example, 
a  vessel  requiring  by  the  ordinary  mode  1155  tons  of  coal,  would  by 
Mr.  Napier  s  method  require,  as  Mr.  J.  R.  Napier  remarks,  1017  tons 
coal,  and  8^  tons  soda  ash,  or  1025^  tons  weight.  There  would  be  a 
saving  in  money,  therefore,  of  188  tons  coal,  129  tons  of  freight,  and 
8}  tons  of  soda  ash ;  or  if  coals  are  IO9.  per  ton,  freight  £8,  and  soda 
ash  Xll  per  ton,  the  saving  would  be  £862.  That  boilers,  however, 
can  be  worked  till  the  water  in  them  is  nearly  saturated  with  common 
salt,  or  that  the  soda  ash  can  be  so  accurately  proportioned  as  exactly 
to  neutralize  the  sulphate  of  lime,  are  problems  which  are  believed  to 
be  new,  and  have  not  yet  been  attempted.  The  considerable  saving 
which  may  be  effected,  shows  that  the  method  is  worthy  of  a  trial. 
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We  quote  the  following  remarks  from  the  conclusion  of  Mr.  J.  & 
Napier  s  paper : — 

"From  the  foregoing  example/'  he  says,  "of  a  vessel  worked  at  a 
temperature  of  270^,  it  is  also  seen  that  a  quantity  of  fuel,  equal  to 
15^  per  cent,  of  that  which  produces  evaporation,  is  consumed  by  the 
ordinary  blowing-oflF  method,  in  order  to  prevent  crust,  and  this 
amount  increases  with  the  temperature.  Brine  chests  have  been  fre- 
quently used  for  the  recovery  of  this  notable  loss ;  but  apparently 
from  a  misapprehension  of  the  quantity  of  water  necessary  to  be  dis- 
charged, and  a  want  of  knowledge  of  the  amount  of  surface  required 
to  absorb  the  discharged  heat,  of  a  capacity  greatly  too  small  for  their 
purpose.  If  Peclet's  formula  for  calculating  this  surface  is  to  be 
trusted,  those  chests  on  board  the  West  India  mail  steamship  La  Plaia^ 
and  some  of  the  British  and  North  American  Company's  packets,  are 
l-15th  to  l-20th  of  the  size  that  would  be  efBcient.  When  these  brine 
chests,  regenerators,  or  heat  economizers,  therefore,  are  made  with  a 
sufficient  amount  of  surface,  so  that  abundance  of  water  can  be  sup- 
plied to  and  discharged  from  the  boilers  with  little  loss  of  heat,  then 
there  will  be  no  incrustation  of  boilers,  and  a  probable  saving  of  from 
12  to  13  per  cent,  of  their  fuel.  Peclet's  formula,  or  Professor  Ban- 
kine's  reduction  of  it,  which  gives  the  probable  amount  of  surface  re- 
quired for  a  difference  of  temperature  of  140^  between  the  feed  and 
the  discharged  water,  at  1-lOth  square  foot  per  fi>.  of  brine  discharged 
per  hour,  becomes  under  the  same  circumstances,  and  when  the  quan- 
tity of  brine  discharged  is  equal  to  the  quantity  of  water  evaporated, 
1-lOth  square  foot  of  surface  per  96.  of  water  evaporated  per  hour. 
The  introduction  of  Dr.  Joule's  spiral  wires  to  the  system  will  proba- 
bly render  less  surface  efficient.  This  amount  of  discharge  and  sor- 
face,  it  is  expected,  will  prevent  incrustatioui  and  save  nine-tenths  of 
the  heat  at  present  lost."  * 


On  the  Construction  of  Artillery  and  other  Vessels  to  resist  great  wi- 
temal  pressure.*    By  J.  A.  Lonqridgb,  M.  Inst  C.  E. 

It  was  stated  in  the  outset,  that  it  was  not  proposed  to  treat  of  the 
very  wide  range  of  subjects  involved  in  the  construction  of  the  most 
perfect  description  of  ordnance,  but  to  limit  the  inquiry  to  the  ques- 
tion, how  to  make  a  gun  of  sufficient  strength  to  enable  the  artillerist 
to  obtain  the  full  effect  of  the  explosive  compound  used  in  it  ?  This 
question  was  one  which  the  civil  engineer  was  probably  more  fitted  to 
deal  with  than  the  artillery  officer,  inasmuch  as  it  required  nothing 
beyond  a  knowledge  of  the  properties  and  laws  of  action  of  those  ma- 
terials with  which  his  every-day  practice  made  him  familiar. 

The  attention  of  the  author  was  drawn  to  the  subject  early  in  the 
year  1865.  Following  up  the  reasoning  of  Prof.  Barlow  on  hydraulic 
press  cylinders,  he  was  led  to  consider  how  the  internal  defect  of  any 
homogeneous  cylinder  could  be  remedied.  Prof.  Barlow  had  shows, 
that  in  every  such  cylinder  the  increase  of  strength  was  not  in  pro- 
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portion  to  the  increase  of  thickness,  and  that  a  vessel  of  infinite 
thickness  could  not  ultimately  resist  an  internal  pressure  greater  than 
the  tensile  forces  of  the  material  of  which  it  was  composed.  The  ma- 
terial at  the  internal  circumference  might,  in  fact,  be  strained  to  its 
utmost,  when  that  at  the  outside  was  scarcely  strained  at  all.  To  re- 
medy this,  it  was  necessary  that  each  concentric  layer  of  the  gun  or 
cylinder  should  be  in  an  initial  state  of  stress,  such  that  when  the 
pressure  was  applied,  the  sum  of  the  initial  and  the  induced  stresses 
should  be  a  constant  quantity  throughout  the  whole  thickness  of  the 
cylinder.  It  occurred  to  the  author  that  this  could  be  accomplished 
by  forming  the  gun  or  cylinder  of  a  thin  internal  shell  or  case,  and 
coiling  round  it  successive  series  of  wires,  each  coil  being  laid  on  with 
the  tension  due  to  its  position. 

The  principle  of  building  up  a  gun  in  successive  layers,  with  increas- 
ing initial  tension,  was,  therefore,  that  which  it  was  intended  to  bring 
forward  in  this  paper.  The  author  claimed  no  exclusive  merit  for  this 
idea.  Although  then  unknown  to  him,  it  was  being  followed  up  by 
Capt.  Blakely,  Mr.  Mallet,  and  others,  who,  however,  sought  for  its 
practical  outcome  in  rings  or  hoops,  contracted  or  forced  on  to  the 
central  core.  Capt.  Blakely  had,  equally  with  the  author,  the  idea  of 
making  use  of  wire,  although  his  experiments  were  entirely  confined 
to  hoops.  It  was  in  complete  ignorance  of  what  others  were  doing 
that  the  author  undertook  the  experiments  recorded  and  described  in 
detail  in  the  present  paper.  The  results  were  so  striking,  that  he  lost 
no  time  in  bringing  them  before  the  War  Department.  The  usual  re* 
ference  was  made  to  the  Select  Committee  at  Woolwich,  with  the  usual 
result.  The  principle  was  pronounced  to  be  defective,  and  not  such 
as  to  warrant  any  trials  at  the  public  expense.  The  author,  however, 
continued  his  experiments,  and  the  results  were  such  as  entirely  to 
confirm  his  confidence  in  the  practical  utility  of  the  invention. 

Before  describing  these  experiments,  the  paper  referred  to  the  con- 
struction of  guns  as  hitherto  practised.  It  was  first  shown,  from  the 
anther's  experiments,  that  the  strength  of  powder  was  about  17  tons 
per  square  inch»  The  system  of  rifling,  involving  elongated  shots 
without  windage,  greatly  increased  the  strain  on  the  gun.  This  being 
so,  it  was  not  surprising  that  many  attempts  to  rifle  the  ordinary  guns 
had  proved  fruitless.  £ven  independent  of  this  extra  strain,  experi- 
ence had  shown  that  for  heavy  ordnance,  cast  iron  was  too  weak ;  and 
it  was  believed  that  this  was  not  owing,  as  had  been  stated,  to  any  de- 
terioration in  the  quality  of  the  material,  or  to  any  want  of  honesty 
on  the  part  of  the  contractors,  but  simply  to  more  work  being  put 
upon  cast  iron  than  it  would  bear. 

Experiments  on  the  direct  tensile  force  of  cast  iron  must  not  be 
depended  upon,  when  the  material  was  cast  in  a  huge  mass  like  that 
of  a  68-&>.  gun  or  a  13-inch  mortar.  Neither  could  such  experiments 
be  trusted  as  regarded  wrought  iron  or  steel.  It  was  shown  that  the 
iron  cut  from  the  inner  part  of  the  Princeton  gun  was  50  per  cent*, 
weaker,  as  strained  by  the  explosion,  than  the  bar  iron  from  which  it 
-was  made.     The  same  decrease  of  strength,  though  to  a  less  extent^ 
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was  found  in  the  case  of  the  great  gan  forged  by  the  Mersey  Iron 
Company,  and  presented  by  them  to  the  country.  MoreoTer,  lar|e 
masses  of  any  metallic  substance  must  always,  it  was  believed,  be  bud- 
ject  to  inequalities  of  physical  structure,  which  rendered  them  un- 
trustworthy for  heavy  ordnance. 

These  considerations  led  the  author  and  others  to  the  principle  of 
construction  already  named.  Capt.  Blakely  and  Mr.  Mallet  sought  to 
apply  it  by  means  of  hoops,  which,  under  almost  any  circumstances, 
gave  an  increase  of  strength.  If  correctly  applied,  this  increase  wu 
very  considerable,  but  there  were  great  diflSculties  in  the  application. 
Each  hoop  was  itself  subject  to  the  same  law  as  a  homogeneous  cylin- 
der,  and  consequently  a  series  of  hoops  was  wanting  in  that  uniform- 
ity of  strain  which  was  required.  It  was  possible  so  to  adjust  the 
hoops  that  at  the  time  of  explosion  the  inner  surface  of  each  might 
be  equally  strained,  but  the  strain  on  each  hoop  decreased  to  the  outer 
surface,  so  that  there  was  an  abrupt  change  at  the  junction  of  any  two 
hoops.  Moreover,  a  very  slight  error  in  workmanship  would  produce 
a  most  serious  effect.  Taking,  for  instance,  an  8-inch  gun,  constructed 
of  four  concentric  hoops,  the  total  thickness  being  6^  inches,  an  error 
of  7  Jij-inch  in  the  size  of  the  outer  ring  would  reduce  its  strength  by 
43  per  cent. 

Wire,  on  the  other  hand,  afforded  the  greatest  possible  facility  of 
construction,  and  the  coils  might  be  laid  on  with  the  utmost  accuracy 
as  regarded  tension,  and  with  the  same  ease  and  regularity  as  thread 
was  wound  on  to  a  bobbin. 

The  first  series  of  experiments  tried  by  the  author  were  made  with 
brass  cylinders,  1  inch  internal  diameter  and  1-lOth  inch  thick.  Into 
these,  various  charges  of  powder  were  put,  and  the  ends  hermetically 
sealed.  The  total  capacity  of  these  cylinders  was  295  grains  of  pow- 
der. One  of  these  cylinders  was  burst  with  a  charge  of  90  grains. 
Another,  exactly  similar,  but  covered  with  four  coils  of  1-38  inch 
steel  wire,  was  uninjured  by  a  charge  of  200  m*ains. 

It  having  been  objected,  that  owmg  to  the  orittleness  of  cast  iron 
it  would  be  impossible  to  use  it  in  conjunction  with  wire,  cylinders  of 
cast  iron  of  the  same  size  were  prepared.  Some  of  them  were  en- 
tirely filled  with  powder  (310  grains),  which  was  then  exploded  with- 
out injury  to  the  cylinder.  In  this  case,  the  cylinders,  which  were 
1-lOth  inch  thick,  were  bound  round  with  ten  coils  of  iron  wire.  No. 
21  gauge,  or  l-28th  inch  diameter.  The  bursting  charge,  without 
wire,  was  80  grains. 

After  this,  a  small  gun  was  made  of  cast  iron,  covered  with  wire. 
The  chase  was  3  feet  long,  and  the  calibre  3  inches.  The  cast  iron  at 
the  breech  was  {-inch  thick,  and  decreased  to  f-inoh  at  the  muzzle. 
Iron  wire  l-16th  inch  diameter  was  used,  there  being  twelve  coils  at 
tiie  breech,  and  four  coils  at  the  muzzle.  The  total  weight  of  the  gon 
with  its  wrought  iron  trunnion  stock,  was  8  cwt.  With  this  gun,  and 
an  elongated  shot  weighing  7^  Sbs.,  and  with  11  oz.  of  government 
cannon  powder,  a  range  of  upwards  of  1500  yards  was  attained,  the 
^eyvtiou  being  7^. 
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Another  application  of  the  principle  was  stated  to  be  to  the  cylin- 
ders of  hydraulic  presses,  and  an  instance  was  given  of  a  cylinder  of 
6  inches  internal  diameter,  made  of  cast  iron  |-inch  thick,  and  covered 
with  twelve  coils  of  l-16th  inch  iron  wire.  This  cylinder  was  proved 
up  to  6  tons  per  square  inch,  when  it  gave  way  by  the  sides  shearing 
off  the  bottom  plate.  The  cast  iron  was  not  shattered,  nor  was  a  single 
coil  of  the  wire  injured. 

It  was  stated  that  these  cylinders  could  be  made  at  one-fourth  the 
weight  and  at  about  one-half  the  cost  of  the  ordinary  hydraulic  press 
cylinders ;  and  that  their  lightness  was  of  great  importance  when  in* 
tended  for  export  to  South  America  and  other  countries  where  the 
means  of  transport  for  heavy  machinery  did  not  exist. 


Traiulated  for  the  Journal  of  the  Franklin  Institate. 

Methods  employed  by  the  Ancients  to  Movcj  ffaul^  or  Raise  Blocks  of 
unusual  Dimensions,  Translated  by  J.  Bennett,  C.  E. 

From  Rondelet's  "  Art  of  Building.*' 

The  immense  ruins  of  the  ancient  edifices  of  Egypt  bear  witness  to 
the  taste  which  the  Egyptians  had  for  the  grand  and  durable ;  the 
blocks  used  for  their  constructions  were  of  enormous  size.  Herodotus 
fipeaks  of  an  edifice  which  formed  a  part  of  the  temple  of  Latona  at 
Buto,  whose  walls  were  formed  of  a  single  rock  52*8  feet  long  by  as 
much  in  height.  The  ceiling  or  covering  of  this  edifice  was  also  a 
aingle  block  with  5*28  feet  thickness. 

Li  another  place  he  says  that  Amasis  ordered  to  be  transported  from 
the  Isle  of  Elephantine  to  the  town  of  Sais,  twenty  days  sail  distant, 
a  structure  formed  of  a  single  block  of  stone ;  its  exterior  length  was 
27*72  feet  by  18*48  wide  and  10*56  feet  high.  The  interior  measured 
24*86  feet  in  length,  by  15*84  in  breadth,  by  6*6  in  height.  Two  thou- 
sand men  were  employed  three  years  in  its  transportation. 

The  mass  of  this  last  structure,  deducting  the  empty  space  within^ 
was  2822  cubic  feet,  and  its  weight  was  458,744  lbs.,  on  the  supposi- 
tion that  the  rock  was  formed  of  the  same  granite  as  the  obelisks. " 

As  for  the  other  structure  which  formed  a  part  of  the  temple  of 
Latona  at  Bute,  the  Greek  text  of  Herodotus  seems  to  describe  the 
four  walls  as  being  formed  of  a  single  block  hollowed  like  a  trough. 
In  this  case  it  would  have  required  a  block  of  .147,200  cubic  feet,  with 
a  weight  of  24,260,500  lbs.,  and  supposing  it  was  not  transported  until 
after  being  hollowed,  its  weight  would  still  have  been  9,944,750  lbs. 

The  transportation  of  so  heavy  a  mass  and  of  so  great  volume  would 
appear  as  an  inconceivable  difficulty,  even  by  water,  on  account  of 
the  immense  size  of  the  vessel  or  platform  required  to  keep  afloat  so 
great  a  load,  which  was  twenty  times  that  transported  by  Amasis* 
The  difficulties  of  unloading  and  moving  upon  the  ground  so  great  a 
mass  would  seem  to  be  insurmountable,  as  it  would  not  be  possible  to 
find  machines  or  rollers  strong  enough  to  bear  such  a  weight  without 
crushing.  The  Count  of  Carbury,  who  had  charge  of  the  transportation 
ci  the  rock  to  St.  Petersburg^  whose  weight  was  only  8;234y000  lbs.. 
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said  that  it  was  impossible  for  him  to  make  use  of  rollers ;  even  ir<m 
ones  were  insufficient.  Balls  of  wrought  and  cast  iron,  which  he 
tried  to  substitute  for  them,  were  flattened  and  broken,  as  well  as  the 
cushions  of  the  same  metal,  in  which  these  balls  rolled ;  only  those 
made  of  a  mixture  of  copper,  tin,  and  calamine  could  resist  the  pres- 
sure. Still,  as  we  cannot  contradict  a  matter  which  Herodotus  sajs 
he  saw  and  regarded  with  wonder,  we  must  believe  that  the  walls  of 
this  structure  were  hollowed  out  of  a  mass  of  rock  found  upon  the  spot. 
This  conjecture  is  all  the  more  probable^  as  Herodotus  does  not  mention 
where  this  enormous  block  came  from^  nor  the  mode  of  its  transporta- 
tion. 

As  for  the  stone  which  formed  the  upper  part  of  the  structure,  it 
is  evident  that  it  must  have  been  taken  from  another  block,  and  that 
it  must  have  been  moved  and  raised  above  the  walls.  It  was  62-8  feet 
long  by  as  many  broad,  with  a  depth  of  5*28  feet,  making,  all  trimmed, 
a  mass  of  14,720  cubic  feet,  and  a  weight  of  1,984,950  lbs.,  supposing 
the  stone  to  be  of  a  mean  hardness  with  that  used  for  most  of  the  tem- 
ples and  for  the  steps  of  the  pyramids. 

A  block  of  such  dimensions  must  have  been  moved  in  the  same  po- 
sition it  was  to  have  when  laid.  The  operation  required  a  plane  and 
solid  surface  of  great  extent ;  and  as  wood  was  scarce  in  Egypt,  ve 
may  presume,  according  to  what  Herodotus  said  in  relation  to  the  great 
pyramid  of  Cheops,  that  in  these  extraordinary  circumstances  the 
custom  of  the  Egyptians  was  to  construct  large  causeways  and  inclined 
planes  of  cut  stone,  upon  which  they  hauled  the  enormous  stones  which 
they  prided  themselves  on  using  for  the  construction  of  their  edifices. 
These  means,  which  would  be  expensive  with  us,  were  but  a  small  mat- 
ter with  them,  by  reason  of  the  great  number  of  men  employed  upon 
their  works,  and  the  small  wages  of  the  laborers,  and  the  insignificant 
cost  of  the  materials. 

When  they  had  to  move  round  and  unwrought  masses  of  granite,  such 
as  are  found  in  the  quarries  of  Egypt,  they  were  turned  over  or  rolled 
by  the  force  of  men.  In  many  places  far  distant  from  the  quarries, 
are  found  masses  of  granite  whose  transportation  appears  to  have  been 
interrupted  by  some  unforeseen  causes. 

As  for  the  blocks  which  do  not  come  in  this  kind  of  transportation, 
and  whose  surfaces  were  plane,  as  that  which  served  for  the  covering 
of  the  temple  at  Buto  and  the  monolithe  structure  of  Amasis,  we  be- 
lieve that  they  made  use  of  rollers  and  capstans,  the  most  simple  and 
ancient  machines,  the  most  powerful  and  speedy  in  their  effects.  To 
give  our  ideas  upon  this,  we  report  the  result  of  an  experiment  made 
upon  this  subject  with  a  cut  stone  weighing  1165  lbs. 

To  drag  this  stone  upon  a  horizontal  surface  of  the  same  material 
and  coarsely  cut  required  818  lbs. 

The  same  drawn  upon  pieces  of  wood  exacted  a  force  of  708  lbs. 

The  same  placed  upon  a  wood  platform  and  drawn  upon  wood  re- 
quired a  force  of  654  lbs.  But  soaping  the  two  surfaces  which  slid 
upon  each  other,  there  was  only  needed  196  lbs. 

This  stone,  put  upon  rollers  3*2  inches  diameter  and  set  in  motion 
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upon  a  surface  of  the  same  material,  required  onlj  a  force  of  86*68  lbs.; 
the  same  rolling  upon  pieces  of  wood  yielded  to  an  effort  of  80  lbs., 
and  when  the  rollers  were  put  between  two  pieces  of  wood  23  J  lbs.  suf- 
ficed. 

It  follows  from  this  experiment  that  to  draw  a  rough  stone  upon  a 
firm  and  smooth  bottom,  there  is  needed  a  little  over  f  of  its  weight ; 
the  f ,  if  the  surface  is  of  wood;  |,  if  the  movement  is  made  of  wood 
upon  wood ;  and  if  the  two  sliding  surfaces  of  wood  are  soaped,  but  \. 
But  if  we  use  rollers  placed  immediately  between  the  stone  and  ground 
there  will  be  required  a  little  over  ^*j  of  the  weight,  and  ^  if  they  roll 
upon  wood ;  and  finally,  if  they  roll  between  two  smooth  wooden  sur- 
faces there  will  be  needed  but  about  the  ^q  of  the  weight. 

Still  it  is  proper  to  remark,  that  as  woods  compress  under  great 
loads,  the  rollers  made  of  this  material  are  subject  to  a  change  of  form, 
to  be  crushed,  and  to  sinking  in  the  pieces  between  which  they  are 

5 laced ;  this  produces  a  friction,  whose  effect  increases  with  the  load, 
'o  raise  the  obelisk  at  the  square  of  St.  Peter's  in  Rome,  which,  with 
all  its  fixtures,  weighed  829,250  lbs.,  there  were  required  forty  cap- 
stans, and  to  draw  it  upon  a  horizontal  plane  with  rollers  placed  be- 
tween two  wooden  surfaces  it  only  needed  four ;  whence  it  follows  in 
this  case  that  the  force  was  but  the  y^  part  of  the  weight,  while  the 
experiment  above  cited  gives  a  little  over  the  -^^  part.  But  Fontana, 
who  superintended  this  operation,  observed  that  most  of  the  rollers, 
which  were  70  in  number,  were  crushed,  and  that  the  others  sank  into 
the  pieces  of  wood  between  which  they  were  placed. 

To  have  the  full  benefit  of  the  rollers  they  should  be  as  incompres- 
sible as  the  surfaces  between  which  they  move.  Granite  rollers  be- 
tween surfaces  of  the  same  material  to  prevent  breaking  should  be  very 
short,  and  their  number  great,  to  have  as  little  of  the  load  as  possible 
on  each.  The  length  should  not  be  over  one-and-a-half  diameters. 
When  the  stone  has  considerable  width  they  must  be  set  in  many  rows. 
This  method,  if  practicable,  would  have  been  preferable  to  the  balls, 
which  the  Count  of  Carbury  used  for  the  transportation  of  the  rock 
which  served  for  the  base  of  the  equestrian  statue  of  Peter  the  Great; 
they  required  the  i^^  part  of  the  weight. 

From  the  results  of  these  experiments  and  the  observations  to  which 
they  give  rise,  we  may  calculate  the  force  required  to  transport  the 
stone  which  formed  the  monolithe  structure  at  Sais,  and  the  covering 
of  the  temple  at  Buto. 

Experience  with  works  has  taught  us  that  a  man  of  medium  strength 
and  used  to  work  like  those  employed  by  the  ancients  can  carry  a  load 
equal  to  his  weight  and  haul  one-and-a-half  times  as  much,  so  that  for 
the  stone  cover  of  the  temple  at  Buto,  whose  weight  we  have  estimated 
at  1,984,950  lbs.,  there  would  be  required  10,000  men  to  draw  it  upon 
a  smooth  and  solid  ground ;  9000  to  draw  it  upon  a  surface  formed  of 
pieces  of  wood ;  8333  if  the  stone  was  put  upon  a  wood  platform  and 
drawn  upon  wood ;  and  only  2500  men  if  .care  was  taken  to  soap  the 
two  surfaces  which  slid  upon  each  other*. 

The  block  being  52*8  feet  wide,  the  men  could  easily  be  disposed  in 
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forty  rows,  which  for  the  first  case  would  require  250  in  each  row, 
in  case  they  were  equal,  and  much  less  if  they  diverged ;  225  for  the 
second;  208for  the  third;  and  62|  for  the  fourth;  the  last  is  the  most 
practicable  method. 

The  great  breadth  of  this  stone  and  its  weight  would  make  it  impos- 
sible to  use  wooden  rollers.  As  for  those  of  granite,  if  the  ground 
were  firm  and  smooth  enough  to  make  use  of  them,  800  men  or  7^  rows 
would  have  sufficed  to  move  the  load.  But  it  is  not  likely  that  this 
method  was  adopted  on  account  of  its.  great  expense.  It  is  mack  more 
probable  that  they  made  use  of  capstans. 

Supposing  a  simple  capstan,  traversed  by  two  levers  with  a  mean 
length  at  the  point  of  application  of  the  resultant  force  of  ten  times 
the  diameter  of  the  drum,  each  man  makes  an  efibrt  which  may  be 
valued  at  at  539^  lbs.  If  twelve  men  work  each  capstan,  their  effort 
will  be  6474  lbs.,  which  gives  in  the  first  case,  when  a  force  equal  to 
f  of  load  is  required,  2400  men  and  200  capstans. 

For  the  second  case  2160  men  and  180  capstans ;  for  the  third  2000 
men  and  166  capstans ;  and  for  the  fourth  600  men  and  50  capstans. 

By  the  use  of  pulleys  and  muffles  the  number  of  men  and  capstans 
may  be  reduced  one-half  or  a  quarter. 

The  results  here  shown  indicate  the  force  necessary  to  more  the 
block  upon  a  horizontal  plane ;  but  as  it  had  to  be  raised  above  the 
walls  of  the  temple  which  it  served  to  cover,  in  raising  it  upon  an  in- 
clined plane  it  is  evident  that  the  force  must  be  increased  in  the  ratio 
of  its  inclination.  We  here  give  upon  this  subject  some  experiments 
which  will  aerve  to  make  known  the  proportion  of  the  increase  of  the 
force. 

If  we  place  a  square  based  solid  upon  a  right  plane  and  the  surfaces 
are  not  polished,  more  or  less  difficulty  is  experienced  in  moving  it, 
according  to  the  roughness  of  the  surfaces.  But  if,  instead  of  pushing 
the  body  for  its  motion,  we  incline  the  plane  until  it  commences 
sliding,  we  find  that  it  requires  as  much  force  to  move  a  round  body 
up  this  incline  as  to  draw  the  square  based  solid  upon  a  horizontal 
plane.  Moreover,  to  haul  up  the  square  based  solid  upon  an  inclined 
plane,  we  must  use  a  force  equal  to  that  which  would  cause  a  round 
body  to  rise  upon  an  inclined  plane  as  many  degrees  above  the  plane 
on  which  the  square  based  solid  began  to  slide,  as  the  first  plane  is 
above  the  horixontaL 

The  force  required  to  raise  a  round  body  upon  an  incline  b  very 
nearly  the  same  as  that  given  by  theory ;  whence  it  follows  if  we  take 
for  the  horizontal  plane,  that  upon  which  a  plane  surface  solid  begins 
to  slide,  we  shall  have  the  force  necessary  to  raise  this  solid  upon  any 
incline  by  adding  to  its  inclination  that  of  the  plane  taken  for  the  ho- 
rixontaL 

ExPBRiMEKTS. — To  drawupon  a  lias  slab  placed  horisontally  a  cube 
of  the  same  material,  with  a  face  of  4*26  inches  weighing  6-74  lbs.,  it 
required  a  force  of  8*57  lbs.  This  cube  did  not  begin  to  slide  until 
the  plane  on  which  it  stood  was  raised  a  little  more  than  80^.    To 
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draw  up  this  plane  a  round  body  of  the  same  weight  and  material  re- 
quired 3*62  lbs ;  the  diameter  of  the  body  was  4*8  inches. 

To  draw  the  above  cube  upon  the  same  plane  inclined  80®,  the  line 
of  traction  being  parallel  to  plane,  required  a  force  of  6*95  lbs.  This 
force  is  sufficient  to  raise  the  round  body  upon  a  plane  inclined  60®. 

The  force  required  to  raise  a  round  body  upon  inclines  of  SO**  and 
60°  is  very  nearly  equal  to  that  given  by  the  application  of  the  prin- 
ciples of  mechanics.  For,  in  the  first  case,  theory  gives  8*37  lbs.  and 
experiment  8*52. 

For  the  second  case  theory  gives  5'87  lbs.,  and  experiment  6'95  lbs. 

It  follows  from  these  experiments  that  in  taking  for  the  horizontal 
plane,  that  upon  which  a  solid  with  a  plane  surface  begins  to  slide,  we 
shall  find  the  force  required  to  raise  this  solid  upon  any  incline,  by 
adding  to  the  inclination  of  this  plane,  that  of  the  plane  upon  which  the 
solid  begins  to  slide.  Thus,  to  make  an  application  of  this  rule  to  the 
great  block  of  Bute,  we  will  suppose  the  plane  for  carrying  it  above  the 
walls  was  inclined  at  12®.  This  granted,  mechanics  demonstrates  that 
the  force  required  to  raise  a  round  body  upon  an  inclined  plane  is  to  its 
weight,  as  the  height  of  the  plane  is  to  its  length ;  we  have  found  that 
to  draw  this  stone  upon  a  horizontal  plane,  in  the  first  case,  the  ne- 
cessary force  was  f  of  the  weight ;  that  is  to  say,  it  answers  to  that 
required  to  raise  a  round  body  upon  a  plane  of  41®  48^,  to  which  add- 
ing the  12®,  for  the  slope  of  plane  on  which  the  block  is  to  be  raised, 
we  have  58®  48',  whose  sine  indicates  }  of  the  weight  in  place  of  §• 

In  the  second  case,  the  force,  being  f  of  the  weight,  answers  to  the 
sine  of  36®  63',  to  which  adding  12®,  we  have  48®  58',  whose  sine  in- 
dicates I  of  the  weight. 

For  the  third  case,  the  force  is  |  of  the  weight,  which  answers  to  sine 
of  33®  45',  and  of  45®  45'  in  adding  the  12®,  whose  sine  indicates  rf^ 
of  the  weight.  • 

Finally,  the  fourth  case,  which  exacts  but  ^  of  the  weight,  answers 
to  the  sine  of  9®  36',  to  which  adding  the  12®  we  have  21®  86',  whose 
sine  indicates  a  force  equal  to  ^^  of  weight.  Thus,  by  using  simple 
capstans  without  muffles,  there  was  required,  in  the  first  case,  to  raise 
the  block  upon  an  incline  of  12®,  240  capstans  and  2880  men. 

For  the  second  case,  225  capstans  and  2700  men.  For  the  third 
case,  210  capstans  and  2520  men.  For  the  fourth  case,  108  capstans 
and  1296  men. 

Making  the  same  applications  to  the  monolithe  structure  of  Amasis, 
whose  weight  was  458,744  lbs.,  we  shall  find  that  to  draw  it  without 
capstans  upon  a  horizontal  plane  like  that  of  the  first  case  required 
2444  men. 

For  the  second  case  2200  men ;  for  the  third  2037 ;  and  for  the 
fourth  611.  The  description  of  Herodotus  proves  that  the  third  method 
was  adopted  for  transporting  this  edifice,  and  that  no  use  was  made  of 
rollers  or  capstans.  It  appears  that  the  structure  was  placed  upon  a 
platform  of  carpentry,  and  drawn  upon  pieces  of  wood.  The  same 
method  was  probably  used  for  transporting  the  obelisk  of  Bhamesses, 
spoken  of  by  Pliny,  for  which  20,000  men  were  employed.    This  obe- 
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lisk  weighed  1,618,500  lbs.,  including  its  fixtures  and'the  armatures 
of  carpentry  required  from  its  great  weight  to  prevent  fracture.  This 
process  would  require  more  than  7000  men  without  taking  account  of 
those  occupied  in  preparing  the  roads  and  machines,  which  together 
might  require  a  working  force  of  10,000  men,  and  a  like  number  for 
a  relay. 
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On  the  Construction  and  Durability  of  Steam  Bo%ler%.*     By  Mr. 

Benjamin  Goodfellow,  of  Hyde. 

The  object  of  this  paper  is  to  communicate  some  circumstances  and 
changes  that  have  been  observed  by  the  writer  to  take  place  in  the  size 
and  form  of  boilers  at  different  temperatures,  which  affect  considera- 
bly their  strength  and  durability,  by  causing  derangement  and  wear 
and  tear  to  a  much  greater  extent  than  he  believes  is  generally  sup- 
posed. His  attention  was  first  strongly  drawn  to  this  subject  some 
years  ago  in  reference  to  a  large  multitubular  boiler  that  he  construct- 
ed, 23  feet  long  and  6J  feet  diameter,  with  131  tubes,  11  feet  long 
and  3  inches  diameter  each ;  and  two  similar  boilers,  but  of  smaller 
dimensions,  with  9  feet  tubes.  A  short  time  after  these  had  been  put 
to  work,  it  was  found  that  several  of  the  tubes  began  to  leak  at  both 
ends,  although  they  had  previously  been  proved  up  to  120  fts.  per 
square  inch  with  water  pressure,  when  all  was  good  and  tight,  and  the 
steam  pressure  they  worked  at  was  only  from  50  to  55  fts.  After 
this  leakage  had  been  made  good,  it  took  place  again  in  a  few  weeks ; 
and  this  was  repeated  several  times,  both  in  the  large  and  small  boil- 
ers, but  not  to  the*same  extent  in  the  small  ones.  This  led  the  writer 
to  conclude  that  the  cause  was  the  elongation  of  the  tubes  by  their 
being  heated  to  a  greater  extent  than  the  casing  of  the  boiler ;  and 
this  defect  appears  to  him  a  serious  objection  in  multitubular  boilers 
with  straight  tubes  of  considerable  length. 

In  the  construction  of  fluid  boilers  of  considerable  length,  say  from 
20  to  36  feet  long,  the  writer  at  first  adopted  the  plan  of  increasing 
the  diameter  of  the  flue,  so  as  to  increase  the  heating  surface  and  di- 
minish the  quantity  of  water ;  bringing  the  flues  nearer  to  each  other, 
in  the  case  of  the  two-flued  boiler,  and  closer  to  the  sides  of  the  boiler, 
by  making  their  diameter  as  large  as  could  be  got  in.  After  a  num- 
ber of  these  had  been  got  to  work,  several  of  them  gave  way  trans- 
versely about  the  middle  seam  at  the  bottom,  especially  in  eases  where 
the  boiler  had  been  blown  off  for  cleaning  and  cold  water  then  turned 
in  to  cool  it ;  the  effect  of  which  was  that  the  bottom  of  the  boiler  in- 
stantly contracted  in  length,  while  the  flues  retained  the  same  length, 
or  nearly  so,  as  when  working,  until  the  water  came  in  contact  with 
them,  thereby  necessarily  throwing  a  great  and  undue  strain  npon 
every  seam  of  the  boiler,  especially  on  the  lower  side,  in  consequence 
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of  the  flues  being  so  near  the  bottom  of  the  boiler.  The  writer  there- 
fore concluded  that  it  was  wrong  to  increase  the  diameter  of  the  ends 
of  the  flues,  as  this  rendered  the  ends  of  the  boiler  much  more  rigid 
and  less  yielding  to  the  expansion  and  contraction  of  the  flues  and 
casing,  which  do  not  take  place  in  both  simultaneously  or  to  the  same 
extent.  In  a  boiler  30  feet  long,  the  actual  expansion  of  the  barrel  of 
the  boiler  amounts  to  nearly  1  inch  in  length ;  and  when  fired  in  the 
flue,  the  latter  is  elongated  ^  inch  more  than  the  casing,  in  conse- 
quence of  its  being  at  so  much  higher  a  temperature.  The  evil  effects 
of  this  expansion  and  contraction  are  further  augmented  by  the  ordi- 
nary use  of  gusset  stays,  by  which  the  ends  of  the  boiler  are  stifiened 
aHid  rigidly  connected  to  the  barrel.  The  circumstance  of  the  boilers 
giving  way  in  the  middle  of  their  length  rather  than  in  any  other  part, 
was  owing,  in  the  writer's  opinion,  to  their  being  supported  on  a  lon- 
gitudinal centre  wall,  which  divided  the  flues,  or  on  two  walls ;  when 
full  of  water,  the  boiler  would  weigh  from  38  to  40  tons,  and  conse- 
quently there  would  be  a  great  friction  on  the  wall  when  the  boiler 
was  contracting ;  and  the  strain  thus  produced  in  pulling  the  two  ends 
of  the  boiler  nearer  together  is  concentrated  at  the  middle  of  its  length, 
in  addition  to  the  strain  arising  from  the  resistance  occasioned  by  the 
rigidity  of  the  flues  and  gusset  stays. 

In  order  to  obviate  these  difficulties  in  flued  boilers,  and  to  provide 
for  expansion  and  contraction  taking  place  without  much  injury  to  the 
material  or  workmanship,  the  writer  has  been  led  to  adopt  flues  with 
tapered  ends,  which  give  a  greater  amount  of  elasticity  to  the  ends  of 
the  boiler ;  and  with  the  same  view,  the  gusset  stays  are  dispensed 
with,  so  that  the  ends  are  not  connected  in  any  way  with  the  casing, 
except  by  an  angle-iron  ring  that  unites  the  two  together.  The  same 
plan  may  be  carried  out  in  a  single-flued  boiler,  either  by  tapering  the 
ends  of  the  flue,  or  placing  it  nearer  the  centre  of  the  boiler.  The 
ends  of  the  boiler  are  strengthened  independently  by  means  of  T  iron 
or  "fish-back"  girders  riveted  on  each  end  between  the  casing  and 
the  flues ;  and  there  are  no  longitudinal  stays  between  the  two  ends 
beyond  those  supplied  by  the  flues  and  casing,  each  end  plate  being 
treated  as  an  independent  transverse  girder  supported  round  its  edge. 
In  order  to  strengthen  the  bottom  of  the  boiler  at  the  middle,  against 
the  strain  produced  in  contracting  by  the  friction  of  the  longitudinal 
walls  on  which  it  is  supported,  two  longitudinal  strips  of  angle-iron 
or  T  iron  are  riveted  on  the  inside,  at  about  3  feet  apart,  extending 
about  two-thirds  the  length  of  the  boiler.  The  writer  has  also  adopted 
for  some  time  a  plan  of  strengthening  flues  of  large  diameter  against 
collapse,  by  means  of  rings  of  T  iron  or  angle-iron,  riveted  at  suit- 
able intervals  round  the  outside  of  the  flue  at  the  joints.  In  these 
joints  the  two  ends  of  the  boiler  plates  are  not  brought  together,  but 
are  left  with  a  space  between  them  equal  to  the  thickness  of  the  outer 
rib  of  the  T  iron,  whereby  a  joint  is  obtained  having  no  greater  thick- 
ness of  metal  than  a  double  plate  at  any  part. 

The  absence  of  longitudinal  and  gusset  stays  in  this  construction  of 
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boiler  does  not  leave  the  ends  less  strong  to  resist  explosion  than  the 
other  parts  of  the  casing :  for  taking  the  whole  circumference  of  both 
flues  and  casing,  the  sectional  area  of  plate  resisting  the  pressure  on 
the  ends  of  the  boiler  is  4f  times  greater  than  that  resisting  the  late* 
ral  pressure  in  the  casing ;  and  in  the  upper  half  of  the  ends,  where 
the  pressure  acts  upon  the  greatest  proportionate  area,  producing  the 
greatest  longitudinal  tension,  the  resistance  is  8^  times  that  offered  to 
lateral  explosion ;  while  in  the  lower  half  of  the  ends,  where  there  is 
the  least  proportionate  area  for  the  pressure  to  act  upon,  the  resist* 
ance  is  6|  times  greater  than  the  lateral  resistance.  The  fact  that 
flued  boilers  generally  explode  endways  by  failure  of  the  lower  part 
of  the  ends  or  casing — the  very  part  which  has  been  seen  to  be  origi- 
nally the  strongest — proves  that  the  strength  of  the  plates  at  that 
part  becomes  greatly  injured  by  the  excessive  strains  arising  from 
unequal  expansion  and  contraction  of  the  flues  and  the  casing  of  the 
boiler. 

Mr.  R.  B.  Longridge  could  confirm  the  observations  made  in  the 
paper  as  to  the  frequent  injury  caused  to  boilers  by  the  effects  of  un- 
equal strains  upon  different  portions ;  but  he  did  not  agree  with  the 
opinion  expressed  that  the  construction  of  boiler  proposed  would  be 
free  from  this  source  of  injury.  There  was  no  doubt  that  great  mis* 
chief  arose  in  many  boilers  from  imperfect  circulation  of  the  water.  If 
perfect  circulation  could  be  obtained,  a  uniform  temperature  through- 
out the  boiler  would  be  preserved,  and  these  evils  obviated.  In  two- 
flued  boilers,  generally,  it  was  a  great  defect  that  the  water  spaces 
were  made  exceedingly  small,  and  the  descent  of  the  water  past  them 
was  opposed  by  the  rising  current  from  the  heated  sides  of  the  flues ; 
so  that  the  only  place  where  the  water  could  descend  was  at  the  back 
end,  where  coolest ;  and  in  a  boiler  of  80  feet  length  this  downward 
current  was  not  able  to  reach  the  front  end.  Plates  had  been  put  into 
the  boiler  sometimes,  to  divert  the  currents  of  water,  and  cause  more 
regularity  of  circulation,  but  he  doubted  whether  with  much  success. 
When  a  couple  of  8  feet  flues  were  put  into  a  7  feet  boiler,  8  inch 
water  spaces  only  could  be  obtained ;  and  although  there  was  no  doubt 
a  better  combustion  in  a  large  flue,  yet  this  involved  the  sacrifice  of 
the  proper  width  of  water  space  for  insuring  due  circulation  in  the 
boiler,  which  was  a  point  of  greater  importance. 

He  did  not  agree  with  the  mode  proposed  for  staying  boilers,  and 
did  not  think  it  was  at  all  advisable  to  dispense  with  both  longitudinal 
and  gusset  stays ;  he  considered  that  the  end  should  not  be  left  de- 
pendent only  uj^on  the  riveting  to  the  cylindrical  shell  and  the  flues. 
The  girder  ends  of  the  boiler  would  no  doubt  be  strong  enough  so  long 
as  the  flues  held  good ;  but  if  the  flues  got  seriously  overheated  at  any 
part  and  fracture  ensued,  which  was  an  accident  that  could  not  be 
absolutely  guarded  against,  the  boiler  end  might  then  give  way  on 
losing  the  support  of  the  flues.  In  the  case  of  boilers  set  upon  a  cen- 
tre bearing  wall,  he  did  not  see  how  the  friction  upon  the  bearing 
could  cause  such  strain  in  expanding  and  contracting  as  sensibly  to 
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affect  the  durability  of  the  plates ;  but  the  best  plan  of  setting  such 
boilers  he  considered  was  to  support  them  upon  cast  iron  saddles,  in 
such  a  manner  as  not  to  be  dependent  for  support  on  the  brickwork 
forming  the  flues.  An  objectionable  action  was  caused  when  the  fire 
"was  not  placed  in  the  boiler  flues,  but  below  the  boiler,  for  in  that  case 
there  was  a  continued  current  rising  at  the  sides,  causing  a  descend- 
ing current  in  the  middle  between  the  two  flues,  which  made  the  de- 
posit all  accumulate  in  the  triangular  space  between  the  flues  and 
immediately  over  the  fire :  in  many  such  cases,  the  plates  over  the 
fire  became  overheated  in  consequence,  and  fractured  or  strained  at 
the  joints. 

Mr.  Ooodfellow  considered  the  mode  of  fixing  boilers  on  cast  iron 
saddles  was  very  good,  and  preferred  it  where  a  centre  wall  was  not 
required  for  division  between  the  flues.  In  respect  of  securing  the 
boUer  ends,  he  remembered  a  case  where  the  end  plates  were  increased 
from  ^  to  I  inch  thickness,  on  account  of  the  boiler  leaking  at  the 
ends ;  but  the  bottom  had  then  torn  asunder,  and  he  had  suggested 
tapering  the  ends  of  the  flues  to  a  smaller  diameter,  so  as  to  increase 
the  area  of  flat  plate  at  the  boiler  end,  and  substituting  a  thinner 
plate,  for  the  purpose  of  getting  more  elastic  action  in  the  end  plate ; 
this  had  entirely  removed  the  difficulty,  and  the  boiler  had  continued 
at  work  for  1^  years  since  then,  without  any  failure.  He  had  found, 
by  carefully  measuring  the  end  of  a  two-flued  boiler,  28  feet  long, 
that  the  front  end  plate  was  pushed  outwards  ^  inch  in  the  centre, 
making  it  convex,  each  time  the  steam  was  up,  and  it  gradually  came 
back  again  on  the  boiler  cooling ;  the  back  end  of  the  boiler  was  not 
accessible  for  measurement,  being  within  the  brickwork,  but  both  ends 
must  have  sprung  nearly  alike  in  order  to  cause  the  bulging,  making 
altogether  \  inch  alternation  in  length  of  the  flue,  constantly  going 
on  in  the  working  of  the  boiler.  It  appeared  to  him,  then,  that  as 
this  action  could  not  be  prevented,  it  was  the  best  course  to  allow  the 
end  plates  to  yield  to  it,  by  leaving  them  elastic,  and  not  hindering 
them  from  springing. 

Mr.  H.  W.  Harman  said,  that  from  his  experience  as  chief  inspector 
to  the  Manchester  Association  for  the  prevention  of  boiler  explosions, 
he  knew  of  no  better  construction  than  the  cylindrical  two-flued  boil- 
er, which  was  the  one  in  most  general  use ;  but  it  was  undoubtedly 
subject  to  the  derangements  pointed  out  in  the  paper,  from  the  effects 
of  unequal  expansion  and  contraction.  An  unequal  strain  was  caused 
upon  the  end  angle-iron  of  the  boiler  from  the  flues  being  attached  to 
the  end  plate  so  much  below  the  centre;  he  had  found  many  fractures 
of  the  end  plates  immediately  over  the  angle-irons  of  the  internal 
flues,  caused  principally  by  the  end  plates  npt  yielding  sufficiently  to 
the  elongation  of  the  flues.  There  was  no  doubt  that,  if  the  plate 
were  held  too  rigidly  by  gusset  stays,  something  would  have  to  give 
way  to  the  inevitable  strain  from  expansion ;  but  he  could  not  agree 
at  all  with  the  plan  proposed  of  dispensing  altogether  with  gusset  and 
longitudinal  stays.  The  entire  omission  of  stays  would  be  the  oppo- 
site extreme,  and  he  thought  they  ought  not  to  be  abandoned  without 
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substituting  something  else ;  the  angle-iron  "which  would  then  form 
the  only  tie  between  the  end  plate  and  shell,  was  unayoidably  a  com- 
paratively weak  form  of  iron  from  the  mode  of  its  rolling,  and  he 
feared,  if  such  a  plan  were  adopted,  great  risk  of  accident  from  infe- 
rior quality  of  angle-iron  would  ensue.  He  had  examined  boilers  that 
had  exploded,  in  which  the  whole  of  the  angle-iron  had  parted  along 
the  upper  portion  of  the  boiler  end. 

As  to  the  strain  along  the  bottom  of  the  shell,  he  had  found  the 
addition  of  T  iron  strips  along  the  bottom  did  not  prevent  this,  and 
he  believed  it  arose  entirely  from  want  of  circulation  in  the  water. 
The  plan  of  a  centre  wall  dividing  the  flue,  with  the  boiler  resting 
upon  it,  he  considered  objectionable;  for  any  leakage  of  water  trickled 
down  to  that  point,  and  was  absorbed  by  the  centre  wall  like  a  sponge, 
acting  as  a  constant  source  of  corrosion  to  the  boiler. 

Imperfect  circulation  of  water  formed,  he  believed,  the  most  serious 
defect  in  boilers ;  and  in  many  of  the  two-flued  boilers  this  was  chiefly 
owing  to  their  not  having  a  sufficient  water  space  between  the  flues 
and  shell.  He  had  long  been  convinced  of  the  importance  of  insur- 
ing a  much  better  circulation  of  water  being  regularly  maintained 
in  boilers ;  and  he  contemplated  efiecting  this  by  direct  mechanical 
means. 

Mr.  D.  Adamson  thought  it  was  certainly  advisable  to  haye  the  gus- 
set stays  for  support  to  the  end  plates  of  a  boiler,  and  he  did  not  see 
that  any  thing  could  be  gained  by  transferring  all  the  action  to  one 
joint ;  but,  on  the  contrary,  there  was  this  important  disadvantage  to 
be  considered — ^that  if  a  plate  were  bent  backwards  and  forwards  con- 
tinually, it  might  fail  ultimately,  though  not  subjected  at  any  one  time 
to  too  severe  a  strain ;  if  all  the  buckling  action  were  thrown  on  the 
end  plate,  it  would  be  simply  a  question  of  time  as  to  its  ultimate  fail- 
ure. On  that  account,  he  thought  gusset  stays  should  not  be  aban- 
doned, and  they  served  also  as  a  good  support  against  collapse ;  he 
should  also  recommend  longitudinal  stays  to  be  retained  in  addition, 
for  relieving  the  strain  upon  the  boiler  end  joints  and  the  circular 
seams  of  the  boiler  shell. 

The  Chairman  said,  he  had  two-flued  boilers  at  his  works,  that  had 
been  in  constant  use  for  fifteen  years,  and  no  repairs  had  been  wanted 
to  them  yet,  and  he  had  found  tnem  completely  satisfactory;  but  then 
he  never  used  angle-iron  in  the  construction  of  such  boilers,  consider- 
ing there  was  not  space  enough  for  the  plate  to  spring  with  the  addi- 
tional thickness  of  the  angle-iron.  The  plates  of  the  shell,  and  the 
flues,  were  all  flanched  over  at  the  ends  for  riveting  to  the  end  plates, 
requiring,  of  course,  best  material  for  the  plates;  the  water  spaces  he 
made  never  less  than  6  inches,  and  preferred  8  inches;  this  construc- 
tion gave  great  flexibility  to  the  ends  of  the  boiler,  and  there  was  no 
danger  of  failure,  he  believed,  until  the  boiler  was  actually  worn  oat 
with  age. 
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I  wonder  wHether  we  shall  be  too  deep  to-day  or  not.  Remember, 
that  we  spoke  of  the  attraction  by  gravitation  of  aU  bodies  to  all  bodies 
by  their  simple  approach.  Remember,  that  we  spoke  of  the  attraction 
of  particles  of  the  same  kind  to  each  other, — that  power  which  keeps 
them  together  in  masses, — iron  attracted  to  iron,  brass  to  brass,  or 
water  to  water.  Remember,  that  we  found,  on  looking  into  water, 
that  there  were  particles  of  two  different  kinds  attracted  to  each  other ; 
and  this  was  a  great  step  beyond  the  first  simple  attraction  of  gravi- 
tation ;  because  here  we  deal  with  attraction  between  different  kinds 
of  matter.  The  hydrogen  could  attract  the  oxygen  and  reduce  it  to 
water,  but  it  could  not  attract  any  of  its  own  particles,  so  that  there 
we  obtained  a  first  indication  of  the  existence  of  two  attractions. 

To-day  we  come  to  a  kind  of  attraction  even  more  curious  than  the 
last,  namely,  the  attraction  which  we  find  to  be  of  a  double  nature — 
of  a  curious  and  dual  nature.     And  I  want  first  of  all  to  make  the 
nature  of  this  doubleness  clear  to  you.   Bodies  are  sometimes  endowed 
with  a  wonderful  attraction,  which  is  not  found  in  them  in  their  ordi- 
nary state.   For  instance,  here  is  a  piece  of  shellac,  having  the  attrac- 
tion of  gravitation,  having  the  attraction  of  cohesion,  and  if  I  set  fire 
to  it,  it  would  have  the  attraction  of  chemical  affinity  to  the  oxygen 
in  the  atmosphere.    Now  all  these  powers  we  find  in  it  as  if  they  were 
parts  of  its  substance ;  but  there  is  another  property  which  I  will  try 
and  make  evident  by  means  of  this  ball,  this  bubble  of  air  [a  light  india- 
rubber  ball,  inflated  and  suspended  by  a  thread].   There  is  no  attrac- 
tion between  this  ball  and  this  shellac  at  present ;  there  may  be  a  little 
wind  in  the  room  slightly  moving  the  ball  about,  but  there  is  no  attrac- 
tion.    But  if  I  rub  the  shellac  with  a  piece  of  flannel  [rubbing  the 
shellac,  and  then  holding  it  near  the  ball],  look  at  the  attraction  which 
has  arisen  out  of  the  shellac,  simply  by  this  friction,  and  which  I  may 
take  away  as  easily  by  drawing  it  gently  through  my  hand.     [The 
Lecturer  repeated  the  experiment  of  exciting  the  shellac,  and  then 
removing  the  attractive  power  by  drawing  it  through  hb  hand.]  Again 
you  will  see  I  can  repeat  this  experiment  with  another  substance ;  for 
if  I  take  a  glass  rod  and  rub  it  with  a  piece  of  silk  covered  with  what 
we  call  amiSgam,  look  at  the  attraction  which  it  has,  how  it  draws  the 
ball  towards  it ;  and  then,  as  before,  by  quietly  rubbing  it  through  the 
hand,  the  attraction  will  be  all  removed  again  to  come  back  by  friction 
with  this  silk. 

But  now  we  come  to  another  fact.  I  will  take  this  piece  of  shellac, 
and  make  it  attractive  by  friction ;  and  remember  that  whenever  we 
get  an  attraction  of  gravity,  chemical  affinity,  adhesion,  or  electricity 
(as  in  this  case),  the  body  which  attracts  is  attracted  also,  and  just 

*  From  Uie  Lond.  Cbemical  News,  No.  9. 
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as  much  as  that  ball  was  attracted  by  the  shellac,  the  shellac  was  at« 
tracted  by  the  ball.  Now  I  will  suspend  this  piece  of  excited  shellac  in 
a  little  paper  stirrup,  in  this  way  (Fig.  1),  in  order  to  make  it  moYe 
easily,  and  I  will  take  another  piece  of  shellac,  and  after  rubbing  it 
with  flannel,  will  bring  them  near  together :  you  will  think  that  they 

Fig.i.  ought  to  attract  each  other,  but 

now  what  happens  ?  It  does  not 
attract ;  on  the  contrary,  it  very 
strongly  repeUy  and  I  can  thus 
driye  it  round  to  any  extent.  These 
therefore,  repel  each  other,  al- 
though they  are  so  strongly  at- 
tractive— repel  each  other  to  the 
extent  of  driving  this  heavy  piece 
of  shellac  round  and  round  in  this 
way.  But  if  I  excite  this  piece 
of  shellac  as  before,  and  take  this 
piece  of  glass  and  rub  it  with  silk  and  then  bring  them  near,  what  think 
you  will  happen  ?  [The  Lecturer  held  the  excited  glass  near  the  ex- 
cited shellac,  when  they  attracted  each  other  strongly.]  You  see, 
therefore,  what  a  difference  there  is  between  these  two  attractions,— 
they  are  actually  two  kinds  of  attraction  concerned  in  tliis  case,  quite 
different  to  any  thing  we  have  met  with  before ;  but  the  farce  is  the 
same.  We  have  here  then  a  double  attraction — a  dual  attraction  or 
force — one  attracting  and  the  other  repelling. 

Again,  to  show  you  another  experiment  which  will  help  to  make 
this  clear  to  you.  Suppose  I  set  up  this  rough  indicator  again  [the 
excited  shellac  suspended  in  the  stirrup] ;  it  is  rough,  but  delicate 
enough  for  my  purpose ;  and  suppose  I  take  this  other  piece  of  shellac, 
and  take  away  the  power,  which  I  can  do  by  drawing  it  gently  through 
the  hand ;  and  suppose  I  take  a  piece  of  flannel  (Fig.  2)  which  I  have 

Fig.  2. 


shaped  into  a  cap  for  it,  and  made  dry.  I  will  put  this  shellac  into 
the  flannel,  and  here  comes  out  a  very  beautiful  result.  I  will  rub  this 
shellac  and  the  flannel  together  (which  I  can  do  by  twisting  the  shellac 
round),  and  leave  them  in  contact ;  and  then  if,  I  ask,  by  bringing  them 
near  our  indicator,  ^hat  is  the  attractive  force  ?  it  is  nothing !  But  if  I 
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take  them  apart,  and  then  ask  what  will  they  do  when  they  are  sepa- 
rated,— why  the  shellac  is  strongly  repelled,  aa  it  was  before,  but  the 
cap  13  strongly  attractive ;  and  yet  if  I  bring  them  both  together  again, 
there  is  no  attraction — it  has  all  disappeared  [the  experiment  was  re- 
peated]. Those  two  bodies  therefore  still  contain  this  attractive  power 
— when  they  were  parted  it  was  evident  to  your  senses  that  they  had 
it,  thongh  they  do  not  attract  when  they  are  together. 

This,  then,  is  sufficient  in  the  outset  to  give  you  an  idea  of  the  na- 
ture of  the  force  which  we  call  electricity.  There  is  no  end  to  the 
things  from  which  you  can  evolve  this  power.  When  you  go  home  take 
a  slick  of  sealing-wax — I  have  rather  a  large  Stick,  but  a  smaller  one 
will  do — and  make  an  indicator  of  this  sort  (Fig,  8).  Take  a  watch- 
glass  {or  your  watch  itself  will  do,  Fig.  3. 
you  only  want  something  which  __ 
ahall  have  a  round  face),  and  now  Sis 
if  you  place  a  piece  of  flat  glass 
Upon  that,  you  have  a  very  easily 
moved  centre ;  and  if  I  take  this 
lath  and  put  it  on  the  flat  glass 
(you  see  I  am  searching  for  the  centre  of  gravity  of  this  lath,  I  want 
to  balance  it  upon  the  watch-glass),  it  is  very  easily  moved  round,  and 
if  I  take  this  piece  of  sealing-wax  and  rub  it  against  my  coat,  and  then 
try  whether  it  is  attractive  [holding  it  near  the  lath],  you  see  how  strong , 
the  attraction  is ;  I  can  even  draw  it  about.  Here,  then,  you  have  a 
very  beautiful  indicator,  for  I  have  with  a  small  piece  of  sealing-wax 
and  my  coat  pulled  round  a  plank  of  that  kind,  so  you  need  be  in  no 
■want  of  indicators  to  discover  the  presence  of  this  attraction.  There 
IB  scarcely  a  substance  which  wo  may  not  use.  Here  are  some  indicators 
(Fig.  4).     I  bend  round  a  strip  of  paper  into  a  hoop  and  we  have  as 

food  an  indicator  as  can  be  required ;  see  Fif .  4. 

ow  it  rolls  along,  traveling  after  the 
sealing-wax.  If  I  make  them  smaller, 
of  course  we  have  them  running  faster, 
and  sometimes  they  are  actually  attracted 
up  into  the  air.  Here  also  is  a  little  col- 
lodion balloon.     It  is  so  electrical  that  it 

■will  scarcely  leave  my  hand  unless  to  go  to  the  other.  See  how  cu- 
riously electrical  it  is ;  it  is  hardly  possible  for  me  to  touch  it  without 
making  it  electrical ;  and  here  is  a  piece  which  clings  to  any  thing  it 
is  brought  near,  and  which  it  is  not  easy  to  lay  down.  And  here  is 
another  substance,  gutta-percha,  in  thin  strips  ;  it  is  astonishing  how 
by  rubbing  this  in  your  hands  you  make  it  electrical ;  but  our  time  for- 
bids us  to  go  farther  into  this  subject  at  present ;  you  see  clearly  there 
are  two  kinds  of  electricities  which  may  be  obtained  by  rubbing  shellac 
with  flannel  or  glass  with  silk. 

Now  there  are  some  curious  bodies  in  nature  (of  which  I  have  two 
specimens  on  the  table)  which  are  called  magneti  or  loadstones;  orea 
of  iron,  of  which  there  is  a  great  deal  sent  from  Sweden.  They  have 
the  attraction  of  gravitation,  and  attraction  of  cohesion,  and  certain 
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chemical  attraction ;  but  they  also  haye  a  great  attrax;ti?e  power,  for 
this  little  key  is  held  up  by  this  stone.     Now,  that  is  not  chemical  at- 
traction, it  is  not  the  attraction  of  chemical  affinity,  or  of  aggregation 
of  particles,  or  of  cohesion,  or  of  electricity  (for  it  will  not  attract  this 
ball  if  I  bring  it  near  it),  but  it  is  a  separate  and  dual  attraction,  and 
what  is  more,  one  which  is  not  readily  removed  from  the  substance, 
for  it  has  existed  in  it  for  ages  and  ages  in  the  bowels  of  the  earth* 
!Now  we  can  make  artificial  magnets  (you  will  see  me  to-morrow  make 
artificial  magnets  of  extraordinary  power).     And  let  us  take  one  of 
these  artificial  magnets,  and  examine  it,  and  see  where  the  power  is 
in  the  mass,  and  whether  it  is  a  dual  power.   Tou  see  it  attracts  these 
keys,  two  or  three  in  succession,  and  it  will  attract  a  very  large  piece 
of  iron.     That  then  is  a  very  different  thing  indeed  to  what  you  saw 
in  the  case  of  the  shellac,  for  that  only  attracted  a  light  ball,  but  here 
I  have  several  ounces  of  iron  held  up.     And  if  we  come  to  examine 
this  attraction  a  little  more  closely,  we  shall  find  it  presents  some  other 
remarkable  differences ;  first  of  all,  one  end  ol  this  bar  (Fig.  5)  attracts 
this  key,  but  the  middle  does  not  attract.     It  is  not  then  the  whole  of 
the  substance  which  attracts.     If  I  place  this  little  key  in  the  middle 
it  does  not  adhere ;  but  if  I  place  it  there,  a  little  nearer  the  end,  it 
does,  though  feebly.     Is  it  not  then  very  curious  to  find  that  there  is 
an  attractive  power  at  the  extremities  which  is  not  in  the  middle?— 
to  have  thus  in  one  bar  two  places  in  which  this  force  of  attraction 
resides.     If  I  take  this  bar  and  balance  it  carefully  on  a  point  so  that 
it  will  be  free  to  move  round,  I  can  try  what  action  this  piece  of  iron 
has  on  it.    Well,  it  attracts  one  end,  and  it  also  attracts  the  other  end, 
just  as  you  saw  the  shellac  and  the  glass  did,  with  the  exception  of  its 

Fig.  5.  Fig.  6. 


not  attracting  in  the  middle.  But  if  now,  instead  of  a  piece  of  iron,  I 
take  a  magnet,  and  examine  it  in  a  similar  way,  you  see  that  one  of  its 
ends  repels  the  suspended  magnet ;  the  force  then  is  no  longer  attrac- 
tion but  repulsion ;  but,  if  I  take  the  other  end  of  the  magnet  and 
bring  it  near,  it  shows  attraction  again. 

You  will  see  this  better,  perhaps,  by  another  kind  of  experiment. 
Here  (Fig.  6)  is  a  little  magnet,  and  I  have  colored  the  ends  differ- 
ently so  that  you  may  distinguish  one  from  the  other.  Now  this  end 
(...•)  of  the  magnet  (Fig.  5)  attracts  the  uncolored  of  the  little 
magnet.  You  see  it  pulls  it  towards  it  with  great  power.  And  as  I 
carry  it  round,  the  uncolored  end  still  follows.  But  now  if  I  gradual]/ 
brbg  the  middle  of  the  bar  magnet  opposite  the  uncolored  end  of  the 
needle,  it  has  no  efiect  upon  it,  either  of  attraction  or  repulsiou,  until, 
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ae  I  come  to  the  opposite  extremi^  (....)  70a  see  that  it  is  the  eo- 
lored  end  of  the  needle  vhich  is  pullea  towards  it.  We  are  now  there- 
fore dealing  with  two  kinds  of  power,  attractiDg  different  ends  of  the 
magnet — a  double  power,  already  existing  in  these  bodies,  which  takes 
up  the  form  of  attraction  and  repulsion.  And  now  when  I  put  up  thip 
label  with  the  word  maqnstish,  joa  will  understand  that  it  is  to  ex- 
press this  double  power. 

Kow  wilh  this  loadstone  you  may  make  magnets  artificially.    Here 
is  an  artificial  magnet  (Fig.  7)  in  which  both  ends  have       Fig.  7. 
been  brought  together  in  order  to  increase  the  attraction. 
This  mass  will  lift  that  lump  of  iron,  and  what  is  more,  by 
placing  this  keeper,  as  it  is  called,  on  the  top  of  the  mag- 
net, and  taking  hold  of  the  handle,  it  will  adhere  aufiiciently 
Btrongly  to  allow  itself  to  be  lifted  up,  so  wonderful  is  its 
power  of  attraction.     If  you  take  a  needle,  and  just  draw 
one  of  its  ends  along  one  extremity  of  the  magnet,  and 
then  draw  the  other  end  along  the  other  extremity,  and 
then  gently  place  it  on  the  surface  of  some  water  (the 
needle  will  generally  float  on  the  surface,  owing  to  the 
slight  greasiness  communicated  to  it  by  the  fingers),  you  will  be  able 
to  get  all  the  phenomena  of  attraction  and  repidsion,  by  bringing 
another  magnetized  needle  near  to  it. 

I  want  you  now  to  observe  that  although  I  have  shown  yoa  in  these 
magnets  that  this  double  power  becomes  evident  principally  at  the  ex- 
tremities, yet  the  whole  of  the  magnet  is  concerned  in  giving  the  power. 

That  wilt  at  first  seem  rather  strange,  and  I  must  therefore  show  yoK 
an  experiment  to  prove  that  this  is  not  an  accidental  matter,  but  that 
the  whole  of  the  mass  ia  really  concerned  in  this  pij.  g, 

force,  just  aa  in  falling  the  whole  of  the  mass  is  •  ^r-. 
acted  upon  by  the  force  of  gravitation.  I  have  here  , 
(Fig.  8)  a  steel  bar,  and  I  am  going  to  make  it  a 
magnet  by  rubbing  it  on  the  large  magnet  (Fig.  7).  I  have  now  made 
the  two  ends  magnetic  in  opposite  ways.  I  do  not  at  present  knov 
one  from  the  other,  but  we  can  soon  find  out.  You  see  when  I  bring 
it  near  our  magnetic  needle  (Fig.  6)  one  end  repels  and  the  other  at- 
tracts  ;  and  the  middle  will  neither  attract  nor  repel — it  cannot,  be- 
cause it  is  half'ieay  between  the  two  enda.  But  now,  if  I  break  oat 
that  piece  (n.  ».)  and  then  examine  it — see  how  strongly  one  end  (n) 
pulls  at  this  end  (s.  Fig.  6)  and  how  it  repels  the  other  end  {s).  And 
BO  it  can  be  shown  that  every  part  of  the  magnet  contains  thia  power 
of  attraction  and  repulsion,  but  that  the  power  is  only  rendered  evident 
at  the  end  of  the  mass.  You  will  understand  all  this  in  a  little  while, 
but  what  you  have  now  to  consider  is  that  every  part  of  this  steel  is 
in  itself  a  magnet.  Here  is  a  little  fragment  which  I  have  broken  out 
of  the  very  centre  of  the  bar,  and  you  will  still  see  that  one  end  ia  at- 
tractive and  the  other  is  repulsive.  Now,  is  not  thia  power  a  motft 
wonderful  thing  ?  And  very  strange,  the  means  of  taking  it  from  one 
sabstance  and  bringing  it  to  other  matters.  I  cannot  make  a  pietie 
of  iron  or  any  thing  else  heavier  or  lighter  than  it  is ;  its  c^heaive  power 
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it  mnst  and  does  have ;  but  as  you  have  seen  by  these  experimente, 
ve  can  add  or  subtract  this  power  of  magnetism,  and  almost  do  as  ire 
like  with  it. 

And  now  we  will  return  for  a  short  time  to  the  subject  treated  of 
at  the  commencement  of  this  lecture.     You  see  here  (Fig.  9)  a  large 
Fig.  B.  machine  got  up  for  the  purpose 

of  rubbing  glass  with  silk  and 
for  obtaioing  the  power  called 
electricity  ;  and  the  moment  the 
handle  of  the  machine  is  turned 
a  certain  amount  of  electricity 
is  evolved,  as  you  will  see  by  the 
rise  of  the  little  straw  indicator 
{....).     Now  I  know  from 
the  appearance  of  repulsion  of 
the  pith  hall  at  the  end  of  the 
straw  that  the  electricity  is  pre- 
sent in  those  brass  conductorg 
(....},  and  I  want  yon  to  S*t 
the  manner  in  which  that  electricity  can  pass  away  [touching  the  cod> 
ductor  (...)  with  his  finger,  the  Lecturer  drew  a  spark  from  it,  and 
the  straw  electrometer  immediately  fell].    There,  it  has  all  gone ;  and 
that  I  have  really  taken  it  away  you  shall  see  by  an  ezpenment  of  this 
sort.     If  I  hold  this  cylinder  of  brass  by  the  glass  handle  and  toach 
the  conductor  with  it  I  take  away  a  little  of  the  electricity.   You  see 
the  spark  in  which  it  passes,  and  observe  that  the  pith  ball  indicator 
has  fallen  a  little,  which  seems  to  imply  that  so  much  electricity  is 
lost ;  but  it  is  not  lost,  it  is  here  in  this  brass,  and  I  can  take  it  away 
and  carry  it  about,  not  because  it  has  any  substance  of  its  own,  but 
by  some  strange  property  which  we  have  not  before  met  with  as  be- 
longing to  any  other  force.     Let  us  see  whether  we  have  it  here  oi 
not.     [The  Lecturer  brought  the  charged  cylinder  to  a  jet  from  which 
gas  was  issuing ;  the  spark  was  seen  to  pass  from  the  cylinder  to  the 
}et,  but  the  gas  did  not  light.]     Ah !  the  gas  did  not  light,  but  yon 
saw  the  spark ;  there  is  perhaps  some  draft  in  the  room  which  blew 
the  gas  on  one  aide,  or  else  it  would  light ;  we  will  try  this  experiment 
afterwards.     You  see  from  the  spark  that  I  can  transfer  the  power 
from  the  machine  to  this  cylinder,  and  thee  carry  it  away  and  give  it 
to  some  other  body.     You  know  very  well  as  a  matter  of  expenment 
that  we  can  transfer  the  power  of  heat  from  one  thing  to  another;  for 
if  I  put  my  hand  near  the  fire  it  gets  hot.     I  can  show  yon  this  by 
placing  before  us  this  ball  which  has  just  been  brought  red-hot  from 
the  fire.     If  I  press  this  wire  to  it  some  of  the  heat  will  be  transferred 
from  the  ball,  and  I  have  only  now  to  touch  this  piece  of  gun-cotton 
with  the  hot  wire  and  you  see  how  I  can  transfer  the  heat  from  the 
ball  to  the  wire  and  from  the  wire  to  the  cotton.    So  you  see  that  sone 

Eowers  are  transferable  and  others  are  not.     Observe  how  long  the 
eat  stops  in  this  ball.    I  might  touch  it  with  the  wire,  or  with  my  fin- 
ger, sod  if  I  did  ao  qaickly,  I  should  merely  bora  the  nirface  of  the 
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stm ;  whereas  if  I  touch  that  cylinder  however  rapidly  with  my  finger 
the  electricity  is  sone  at  once — dispersed  on  the  instant,  in  a  manner 
wonderful  to  think  of. 

I  must  now  take  up  a  little  of  your  time  in  showing  you  the  manner 
in  which  these  powers  are  transferred  from  one  thing  to  another;  for 
the  manner  in  which  force  may  be  conducted  or  transmitted  is  ex- 
traordinary, and  most  essential  for  us  to  understand.  Let  us  see  in 
what  manner  these  powers  travel  from  place  to  place.  Both  heat  and 
electricity  can  be  conducted ;  and  here  is  an  arrangement  I  have  made 
to  show  how  the  former  can  tra»  Fig.  lO. 

vel.  It  consists  of  a  bar  of  cop- 
per (Fig.  10),  and  if  I  take  a 
spirit-lamp  (this  is  one  way  of 
obtaining  the  power  of  heat)  and 
place  it  under  that  little  chimney, 
the  flame  will  strike  against  the 
bar  of  copper  and  keep  it  hot. 
Now  you  are  aware  that  power 
is  being  transferred  from  the 
flame  of  that  ]amp  to  the  copper,  and  you  will  see  by-and-by  that  it 
is  being  conducted  along  the  copper  from  particle  to  particle ;  for,  in- 
asmuch as  I  have  fastened  these  wooden  balls  by  a  little  wax  at  par- 
ticular distances  from  the  point  where  the  copper  is  first  heated,  first 
one  ball  will  fall  and  then  the  more  distant  ones,  as  the  heat  travels 
along,  and  thus  you  will  learn  that  the  heat  travels  gradually  through 
the  copper.  You  will  see  that  this  is  a  very  slow  conduction  of  power 
as  compared  with  electricity.  If  I  take  cylinders  of  wood  and  metal 
joined  together  at  the  ends  and  wrap  a  piece  of  paper  round  and  then 
apply  the  heat  of  this  lamp  to  the  place  where  the  metal  and  wood  join, 
you  will  see  how  the  heat  will  accumulate  where  the  wood  is,  and  burn 
the  paper  with  which  I  have  covered  it ;  but  where  the  metal  is  beneath 
the  heat  is  conducted  away  too  fast  for  the  paper  to  be  burned.  And  so 
if  I  take  a  piece  of  wood  and  a  piece  of  metal  joined  together,  and  put 
it  so  that  the  flame  shall  play  equally  both  upon  one  and  the  other, 
we  shall  soon  find  that  the  metal  will  become  hot  before  the  wood ; 
for  if  I  put  a  piece  of  phosphorus  on  the  wood,  and  another  piece  on 
the  copper,  you  will  find  that  the  phosphorus  on  the  copper  will  take  fire 
before  that  on  the  wood  is  melted ;  and  this  shows  you  how  badly  the 
wood  conducts  heat.  But  with  regard  to  the  traveling  of  electricity 
from  place  to  place  its  rapidity  is  astonishing.  I  will,  first  of  all,  take 
these  pieces  of  glass  and  metal,  and  you  will  soon  understand  how  it  is 
that  the  glass  does  not  lose  the  power  which  it  acquired  when  it  is  rub- 
bed by  the  silk ;  by  one  or  two  experiments  I  will  show  you.  If  I  take 
this  piece  of  brass  and  bring  it  near  the  machine,  you  see  how  the 
electricity  leaves  the  latter  and  passes  to  the  brass  cylinder.  And 
again,  if  I  take  a  rod  of  metal  and  touch  the  machine  with  it  I  lower 
the  indicator,  but  when  I  touch  it  with  a  rod  of  glass  no  power  is  drawn 
away,  showing  you  that  the  electricity  is  conducted  by  the  glass  and 
the  metal  in  a  manner  entirely  different ;  and  to  make  you  see  that 
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more  clearly  ve  will  take  one  of  our  Lejden  jars.  Kow,  I  muBt  not 
embarrass  your  minds  with  this  subject  too  much,  but  if  I  take  &  piece 
of  metal  and  bring  it  against  the  knob  at  the  top  and  the  metallic 
coating  at  the  bottom  you  will  see  the  electricity  passing  through  the 
air  as  a  brilliant  spark.  It  takes  no  sensible  time  to  pass  through 
this,  and  if  I  were  to  take  a  long  metallic  wire,  no  matter  what  the 
length,  at  least  as  far  as  we  arc  concerned ;  and  if  I  make  one  end  of 
it  touch  the  outside  and  the  other  touch  the  knob  at  the  top — see  hoT 
the  electricity  passes ! — it  has  flashed  instantaneously  through  the  whole 
length  of  this  wire.  Is  rot  this  different  from  the  tranamiaeion  of  heat 
through  this  copper  bar  (Fig.  10),  which  has  taken  a  quarter  of  an  boor 
or  more  to  reach  the  first  ball  ? 

Here  is  another  experiment,  for  the  purpose  of  showing  the  condact- 
ibility  of  this  power  through  some  bodies  and  not  through  others,   ^liv 
do  I  haTe  this  arrangement  made  of  brass  ?  [pointing  to  the  brass  work 
of  the  electrical  machine.  Fig.  9.]     Because  it  conducts  electricity. 
Fig.  II.  And  why  do  I  have  these  columns  raade  of 

glass?     Because  they  obstruct  the  passage 
of  electricity.   And  why  do  I  put  that  piper 
tassel  (Fi^.  11)  at  the  Cop  of  the  pole,  upon 
a  glass  rod,  and  connect  it  with  this  machine 
by  means  of  a  wire  ?     You  see  at  once  thit 
as  soon  as  the  handle  of  the  machine  is 
turned  the  electricity  which  is  evolved  travels 
along  this  wire  and  up  the  wooden  rod,  and 
goes  to  the  tassel  at  the  top,  and  you  see 
the  power  of  repulsion  with  which  it  has  en- 
dowed these  strips  of  paper,  each  spreading 
outwards  to  the  ceiling  and  sides  of  the 
room.    The  outside  of  that  wire  ia  covered 
with  gutta  percha;  it  would  not  serve  to 
keep  the  force  from  yon  if  you  touched  it 
with  your  hands,  because  it  would  barst 
through,  but  it  answers  our  purpose  for  the 
present.     And  so  you  see  how  easily  I  can 
manage  so  as  to  send  this  power  of  electri* 
city  from  place  to  place  by  choosing  the 
materials  which  can   conduct  the   power. 
Suppose  I  want  to  fire  a  portion  of  gunpow- 
der, I  can  readily  do  it  by  this  transferable 
power  of  electricity.     I  will  take  a  Leyden 
jar,  or  any  other  arrangement  which  gives  us  this  power,  and  arrtnge 
wires  so  that  they  may  carry  the  power  to  the  place  I  wish ;  and  then 
placing  a  little  gunpowder  on  the  extremities  of  the  wires,  the  moment 
I  make  the  connexion  by  this  discharging  rod,  I  shall  fire  the  gun- 
powder fthe  conaexion  was  made  and  tnc  gunpowder  ignited].    And 
if  I  were  to  show  you  a  stool  like  this,  and  were  to  explain  to  you  its 
construction,  yon  could  easily  understand  that  we  use  glass  legs  b^ 
cause  the^e  are  capable  of  preventing  the  electricity  from  going  aw*/ 


On  Steam  Bailer  Ezphnone.  821 

to  the  earth.  If,  therefore,  I  were  to  stand  on  this  stool  and  reeeive 
the  electricity  through  this  conductor  I  could  give  it  to  any  thing  that 
I  touched.  [The  Lecturer  stood  upon  the  insulatine-stool  and  placed 
himself  in  connexion  with  the  conductor  of  the  machine.]  Now  I  am 
electrified,  I  can  feel  my  hair  rising  up  as  the  paper  tassel  did  just 
now.  Let  us  see  whether  I  can  succeed  in  lighting  gas  by  touching 
the  jet  with  my  finger.  [The  Lecturer  brought  his  finger  near  a  jet  from 
which  gas  was  issuing,  when  after  one  or  two  attempts  the  spark  which 
came  from  his  finger  to  the  jet,  set  fire  to  the  gas.]  You  now  see  how 
it  is  that  this  power  of  electricity  can  be  transferred  from  the  matter 
in  which  it  is  generated,  and  conducted  along  wires  and  other  bodies, 
and  thus  be  made  to  serve  new  purposes  utterly  unattainable  by  the 
powers  we  have  spoken  of  on  previous  days ;  and  you  will  not  now  be 
at  a  loss  to  bring  this  power  of  electricity  into  comparison  with  those 
which  we  have  previously  examined,  and  to-morrow  we  shall  be  able 
to  go  farther  into  the  consideration  of  these  transferable  powers. 

(To  be  Continaed.) 


Steam  BoUer  Exploeions.*    By  J.  W.  Clare,  C.  E. 

I  have  devoted  considerable  attention  for  many  years  to  the  causes 
of  steam  boilers  exploding,  and  in  collecting  data  to  form  more  defi- 
nite rules  to  judge  of  their  strength  and  capabilities.  It  is  a  fact  not 
generally  known,  that  boiler  breakers  are  much  better  acquainted 
-with  the  causes  of  steam  boiler  explosions  than  boiler  makers,  and  it 
should  be  more  generally  known  by  the  public  that  there  is  no  mys- 
tery whatever  in  the  case,  but  that  they  arise  simply  from  causes  that 
may  easily  be  avoided  or  prevented.  Some  eighteen  years  since,  I 
came  to  the  conclusion  that,  as  medical  men  obtained  an  insight  as  to 
the  causes  of  diseases  in  the  human  system  during  life,  by  dissecting 
and  examining  the  body  after  death,  I  would  adopt  the  same  plan 
with  old  steam  boilers  of  all  classes,  and  especially  those  which  had 
exploded,  to  arrive  at  better  remedies  for  their  general  defects  and 
weakness.  With  this  view,  I  have  repeatedly  scraped  off  the  rust 
from  several  places  on  the  outside,  and  the  scale  also  from  the  inside, 
of  all  descriptions  of  old  steam  boilers,  and  then  watched  their  being 
broken  up,  and  examined  the  plates  afterwards ;  and  from  this  expe- 
rience, combined  with  general  observation  at  various  boiler  makers, 
and  of  a  large  number  in  use,  I  have  formed  the  following  conclu- 
sions : — 

First,  from  the  competition  among  boiler  makers  to  undersell  each 
X)ther  a  great  deal  of  plate  and  angle-iron  has  been  used  in  the  con- 
struction of  boilers  that  is  quite  unfit  for  the  purpose ;  for  all  boiler 
iron  should  be  effectually  piled  different  ways  before  being  placed  in 
the  furnace,  to  ensure  the  fibre  or  grain  of  the  iron  extending  in  aU 
directions  in  the  plane  of  the  surface. 

Secondly,  that  punching  out  one-third  of  the  iron  down  the  sides 
of  the  plates,  with  the  grain  of  the  metal,  driving  into  these  holes  a 
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steel  drift,  to  force  them  opposite  to  each  other,  and  then  driving  the 
inner  edge  of  the  plate  under  with  steel  caulking  irons,  all  tends  to  gra- 
nulate and  strain  the  metal  left  between  the  rivets.  Whereas,  if  the 
holes  were  all  drilled  through  both  the  plates  at  once,  and  arranged 
to  form  a  double  zigzag  line,  and  a  slip  of  spun  yarn  and  white  lead, 
or  other  suitable  packing,  laid  in  between  the  two  lines  of  rivets, 
much  less  caulking  would  be  sufficient,  and  these  joints,  and  conse- 
quently the  whole  boiler,  could  be  more  securely  depended  upon.  And 
as  by  inspecting  the  plates  we  could  form  more  correct  opinions  as  to 
the  strength  of  boilers  than  we  can  by  the  present  plan  of  putting 
them  together,  I  have  continually  found  the  metal  between  the  holes 
so  much  deteriorated,  that  sharp  blows  with  a  sledge-hammer  would 
split  several  of  them  into  each  other ;  and  I  have  carefully  sawn  out 
thin  strips  of  the  metal  from  between  the  holes  and  compared  them 
with  similar  pieces  from  other  parts  of  the  same  plate,  and  invariably 
found  the  metal  from  between  the  holes  was  more  brittle  than  any 
other.  And  I  have  always  found  that  where  plates  had  been  drilled 
and  bolted  on  with  bolts  and  nuts  for  patches  on  old  boilers,  the  metal 
between  the  holes  was  not  injured.  I  have  also  found,  that  where 
patches  were  riveted  on  and  caulked,  the  metal  between  the  holes 
in  the  boiler  was  much  more  deteriorated  than  that  between  the  holes 
of  the  patch ;  and  from  this  I  have  inferred,  that  after  boiler-paltes 
have  been  acted  upon  by  heat  and  oxidation  they  will  not  bear  being 
hammered  without  greatly  reducing  their  power  of  adhesion  along 
the  line  over  which  the  hammer  has  been  used. 

Thirdly,  many  large  boilers  are  worked  up  to  a  higher  pressure  than 
formerly,  in  proportion  to  their  weight  and  strength,  being  hard  fired 
to  a  power  beyond  their  capabilities.  When  do  we  hear  of  a  steam 
boiler  exploding  among  the  hundreds  of  small  boilers  used  by  shop- 
keepers and  others  in  a  small  way  of  business,  who  have  not  sufficient 
work  to  strain  them  ? 

Fourthly,  many  manufacturers  use  their  boilers  too  long  a  time  for 
safety ;  I  have  frequently  seen  difierent  parts  of  plates  in  old  boilers, 
less  than  one-eighth  of  an  inch  thick,  and  in  other  cases  the  metal  of 
the  plates  so  perished,  as  not  to  bear  being  bent  to  a  greater  angle 
than  80  deg.  without  fracture.  From  this  I  argue  that  while  Sie 
strain  upon  a  boiler-plate  continues  in  one  direction,  it  may  be  worked 
until  worn  to  within  one-half  its  original  thickness  without  risk  of 
explosion  at  the  usual  working  pressure ;  but  that  if  any  thing  occurs 
to  bend  or  twist  the  grain  of  the  metal,  either  by  hammering,  unequal 
expansion  or  contraction,  or  any  other  cause,  the  limit  of  elasticity  is 
so  greatly  reduced  as  to  render  it  incapable  to  withstand  the  usual  di- 
rect strain.  And  lastly,  boilers  frequently  leak  unperceived  into  one 
of  the  flues,  and  oxidation  goes  on  more  rapidly  than  usual.  I  will 
pass  over  such  causes  as  malconstruction,  negligence,  wilfulness,  &&, 
and  merely  observe,  in  conclusion,  that  if  all  persons  were  compelled 
to  inform  a  competent  surveyor  when  they  fixed  a  new  boiler,  and  it 
was  his  duty  to  go  and  examine  it,  keep  an  account  of  the  date,  and 
have  the  power  of  condemning  it  if  unsafely  constracted,  as  also  the 
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Sover  to  go  and  examine  it  whenever  he  thonght  proper,  and  of  con- 
emning  it  when  it  was  worn  or  had  become  dangerous  to  publio  safe- 
ty: the  Dsers  of  Bteam  boilers  might  in  time  be  taught  that  it  was 
entirely  to  their  own  interest  to  have  a  boiler  of  the  best  material  and 
the  best  constraction,  such  boilers  being  ultimately,  when  all  expenses 
are  considered,  invariably  the  least  expensive. 

S,  auny-niiius,  S.  S.,  Jnu  X,  ISflO. 

q 

Fattening  BaUway  Wheel  Tires.*     By  J.  C.  Pbarcb. 
The  consequences  resulting  from  the  ordinary  defective  method  of 
faetening  the  tires  of  railway  wheels  having  again  recently  drawn 
some  attention  to  the  subject,  induces  me  to  offer  to  your  notice  a  new 

?lan,  patented  some  two  years  ago  by  Mr.  E.  Turner,  of  the  Bowling 
ron  Company,  ia  conjunction  with  myself,  which,  though  but  compa- 
ratively little  known,  is  unquestionably  the  most  perfect  fastener 
in  use.  It  presents  no  difficulties  to  be  overcome  in  the  formation  of 
the  tire  and  wheel-rim,  neither  is  its  application  confined  to  any  par- 
ticular section  of  tire,  &c.;  but,  on  the  contrary,  its  simplicity  ren- 
ders it  easily  applied  to  all. 

A  dovetailed  groove  is  formed  around  the  inner  surface  of  the  tire, 
corresponding  with  a  similar  groove  formed  around  the  wheel-rim,  as 
shown  in  the  accompanying  illustrations.  The  tire,  after  being  shrunk 
on  the  wheel  in  the  usual  way,  is  turned  and  finished  so  as  to  allow 
ample  opportunity  for  the  detection  of  bad  welding  or  other  imperfec- 


tion. The  wheel  ie  then  placed  in  an  horisontat  position,  and  the 
doable  dovetailed  ring  is  cast  into  the  grooves  througb  holes,  similar 
to  rivet  holes,  in  the  wheel-rim.  The  ring  thus  formed  constitutes  a 
oontinuous  rivet  all  round  the  wheel,  holding  both  rim  and  tire  firmly 
together,  and  rendering  it  impossible  for  the  latter  to  get  out  of  posi- 
tion in  the  event  of  fracture. 

The  plan  here  described  is  applied  to  engine  and  carriage  wheels, 
and  has  been  in  saccessful  operation  more  tban  two  years.  Various 
interests  and  prejudices  will  doubtless  delay  its  general  adoption,  but 
it  is  gradually  working  its  way  into  favor. 

There  should  be  no  excuse  to  shield  railway  companies  from  the  re- 
sponsibility of  accidents  arising  from  the  fracture  of  wheel  tires  while 
they  posaese  the  means  of  rendering  such  accidents  perfectly  harm- 
lesB,  if  not  impossible. 

JalTl&IWD. 
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Determination  of  Organic  Matter  in  Water. 

M*,Emile  Monnier  presented  to  the  Academy  of  Sciences  of  Paris, 
an  interesting  note  on  the  determination  of  the  organic  matters  in  the 
waters  of  the  Seine.  The  re-agent  which  he  employs  is  the  per-man- 
ganate  of  potassa.  The  weight  of  this  salt  decomposed  being  sensibly 
proportional  to  that  of  the  organic  matter,  the  problem  is  reduced  to 
the  determination  of  the  weight  of  per-manganate  decolored  by  a  giren 
quantity  of  the  water. 

The  test-liquor  which  he  employs  is  prepared  by  dissolving  one 
gramme  of  pure  per-manganate  in  one  litre  of  distilled  water ;  each 
cubic  centimetre  of  this  liquid  contains  one  milligramme  of  the  salt. 
To  perform  au  analysis  proceed  as  follows; 

Pour  into  a  matrass  a  half-litre  (about  a  pint)  of  the  water  and  bring 
it  to  the  temperature  of  158^  F.;  add  through  a  pipette  1  cubic  centi- 
metre of  pure  sulphuric  acid ;  then  add  the  test-liquor  until  a  perma- 
nent coloration  is  produced ;  the  number  of  cubic  centimetres  of  this 
liquor  added,  gives  at  once  in  milligrammes  the  weight  of  the  re-agent 
decomposed  by  one  litre  of  water.  At  about  158^  F.  the  decomposi- 
tion of  the  organic  matters  is  rapid ;  at  common  temperatures  it  would 
require  more  than  24  hours  to  be  complete. 

The  sensibility  of  the  per-manganate  is  very  great ;  one  gramme  of 
tannin  in  2  cubic  metres  (or  one  part  of  tannin  to  two  million  parts  of 
water)  and  even  one  part  by  weight  of  sulphuretted  hydrogen  in  eleven 
million  parts  of  water  will  discolor  it. — Coemos. 


On  a  Self-acting  Disengaging  Sbok.* 

The  frequency  and  fatal  consequences  of  accidents  arising  from  over 
winding  or  drawing  the  cage  over  the  head  gear  pulley,  have  called 
the  attention  of  colliery  owners  and  inspectors  to  the  means  whereby 

such  accidents  may  be  avoided  in 
future.  The  annexed  engraving  re- 
presents a  self-acting  spring  hook, 
the  invention  of  Mr.  Robert  Walker, 
of  Eccleston,  near  Prescot,  collioy 
(c^'Hf  ^^^1^/^  V|  ^  viewer.    This  hook  possesses  all  the 

qualities  requisite  to  insure  its  ge- 
neral application  in  coal  and  other 
mines.  When  this  hook  is  employed, 
it  is  impossible  to  wind  the  cage  up 
sufficiently  high  to  cause  an  accident 
The  mode  of  action  is  as  follows : — 
When  the  cage  is  rising,  the  bridle, 
*■  A,  hangs  in  the  hook,  B,  which  is 

made  with  a  spring  catch,  c.    This 
catch  closes  the  nook  entirely,  so 
that  there  is  no  possibility  of  the 
cage  becoming  disengaged  in  winding;  but  if,  owing  to  the  neglect  of 
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tbe  eDffine  driver,  or  from  any  other  caase,  the  cage  shoiild  be  nused 
until  the  hook  comes  against  the  head  gear  pulley,  D,  as  shown  by 
the  dotted  lines,  then  the  hook  assumes  a  diagonal  position,  and  the 
bridle,  A,  bearing  upon  the  spring  catch,  c,  causes  it  to  open  and  to 
disengage  the  cage  from  the  hook.  When  the  cage  is  disengaged  it 
is  caught  by  retaining  pawls  or  other  apparatus,  to  prevent  it  de- 
scending the  pit. 

Wwe  Um  Joaroal  of  tbe  Fnaklin  Inatitnto. 

Binocular  ViBum^  Theory  of  Images  on  TraMvarent  Media,  and  the 

Stereomonoscope.    By  C.  J.  W.,  Jr. 

The  laws  of  optics  and  of  binocular  vision  are  so  well  understood  and 
have  been  so  thoroughly  investigated  that  any  detailed  recapitulation 
of  them  in  this  place  would  be  supererogatdry.  It  will,  therefore,  be 
necessary  merely  to  allude  to  such  as  may  have  a  direct  bearing  upon 
the  subjects  treated  of  in  this  article. 

In  viewing  a  landscape  which  possesses  the  advantage  of  a  variety 
of  planes  of  distance,  first  with  both  eyes  simultaneously,  and  then 
with  the  right  and  left  eye  alternately,  we  shall  perceive  that  in  all 
these  three  instances,  near  and  distant  objects  occupy  different  rela- 
tive positions  with  regard  to  each  other. 

In  the  latter  case,  where  the  view  is  with  either  eye  alternately, 
near  objects  will  appear  to  have  moved  with  regard  to  more  distant 
ones,  to  the  right  when  the  right  eye  is  closed  and  to  the  left  when  the 
left  eye  is  closed. 

Of  course  the  reverse  is  the  case  when  distant  objects  are  viewed 
with  regard  to  near  ones.     The  amount  of  Fig.  i. 

apparent  motion  will  be  in  proportion  to  the    i^'~'-^        -     mr'-^   Jt 
relative  direct  distances  of  the  observer  from     \        \  '  •'.•//        / 
the  objects  viewed  and  of  the  objects  from        ^^       \   1   /       / 
each  other.   In  case,  however,  of  vision  with  >^      \  |  / 

the  eyes  simultaneously,  when  the  optic  axes  \ 

are  directed  to  any  point  it  will  not  appear  ^ 

in  either  of  the  positions  to  which  it  has  ^'V 

been  referred  by  the  eyes  separately,  but  /Sni^ 

will  assume  an  intermediate  one.  /  /  T\\\ 

I{  ee  (Fig.  1)  represent  the  eyes,  it  will  //    {   W 

be  seen  that  by  closing  them  alternately,  //      \  ,  \\ 

the  near  point  p  will  have  an  apparent  motion        ^^         I  «  ^  ^^ 
bb'  when  referred  to  that  line;  while  the        ^^         *        ^^ 
more  distant  point  p'  will  only  have  an  apparent  motion  aa'  when  re- 
ferred to  the  same  line ;  whereas  if  both  eyes  be  turned  to  the  points 
Pj  f'  respectively,  they  will  occupy  an  intermediate  position  between 
these  two  extremes. 

When  the  optic  axes  are  converged  upon  distant  points,  indistinct 
duplicate  images  of  nearer  points  will  be  visible,  separated  in  propor- 
tion to  their  proximity  to  the  observer,  and  occupying  the  positions  to 
the  right  and  to  the  left  respectively  which  they  occupied  when  viewed 
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with  either  eye  alternately,  and  vice  versa^  when  the  optic  axes  arc 
directed  to  near  points,  distant  ones  are  then  duplicated  and  occupy 
the  positions  in  which  they  were  seen  when  viewed  with  the  eyes  suc- 
cessively. If  the  head  is  held  out  of  the  perpendicular  so  that  a  line 
joining  the  eyes  shall  not  be  a  horizontal  line,  and  the  eyes  fixed  upon 
a  distant  point,  the  two  images  of  a  near  point  received  by  them  will 
likewise  be  unequally  elevated ;  that  image  being  most  depressed  which 
is  seen  by  the  eye  that  is  most  elevated,  and  vice  versa^  that  image 
most  elevated  which  is  seen  by  the  eye  that  is  most  depressed. 

All  these  phenomena  are  in  perfect  harmony  with  the  law  of  visible 
direction,  the  integrity  of  which  is  preserved  throughout.  In  the  cases 
last  alluded  to,  the  elevated  eye  receiving  the  image  by  virtue  of  an 
ascending  ray,  and  in  obedience  to  this  law,  seeing  it  in  a  drrection 
perpendicular  to  a  plane  tangent  to  the  retina  at  the  point  of  contact 
of  this  incident  ray,  receives  the  impression  of  a  less  elevated  object. 
The  other  eye,  however,  perceiving  the  image  by  a  ray  less  inclined, 
receives  the  impression  of  a  more  elevated  object.  The  rays  in  both 
instances  issuing  from  the  same  object,  though  entering  the  eyes  with 
different  degrees  of  inclination. 

If  we  now,  with  a  binocular  camera  properly  constructed,  having 
its  lenses  equally  separated  with  the  eyes  of  the  observer,  take  photo* 
graphic  pictures  of  the  objects  before  us  and  look  at  them  with  the 
assistance  of  the  stereoscope,  we  shall  be  able  to  repeat  all  the  experi- 
ments above  suggested  with  the  same  results  as  when  we  were  viewing 
the  natural  objects  whose  fac  similes  we  are  now  in  possession  of. 

These  two  dissimilar  perspectives,  taken  at  points  two  and  a  half 
inches  distant,  faithfully  represent  the  right  and  left  hand  monocular 
views,  and  by  alternately  closing  the  right  and  left  eye,  near  and  distant 
objects  will  undergo  changes  in  their  relative  position,  precisely  as  they 
were  seen  to  do  in  our  natural  vision  of  the  landscape. 

It  is  to  the  coincidence  of  these  two  dissimilar  perspectives,  effected 
by  different  degrees  of  convergency  of  the  optic  axes,  that  the  stereo- 
scopic illusion  of  solidity  and  relief  is  to  be  ascribed. 

Allied  to  this  in  result,  though  effected  through  various  ocular  pro- 
cesses, are  many  other  phenomena  of  vision,  classified  under  the  gene- 
ral title  of  optical  illusions.  Among  the  most  noticeable  of  these  is 
the  relief  produced  by  the  copying  of  medals  and  other  raised  surfaces 
by  the  ruling  machine. 

This,  like  the  one  under  discussion,  is  but  another  form  of  the  pro- 
jection of  solids  upon  flat  surfaces,  the  elevations  and  depressions  of 
the  medal  corresponding  with  the  different  planes  of  distance  of  the 
stereoscopic  object ;  and  the  effect  of  the  deviation  of  parallel  lines 
from  their  original  parallelism  in  coming  in  contact  with  planes  placed 
at  all  varieties  of  angles  and  of  unequal  elevations,  in  the  one  case, 
corresponding  with  the  effect  of  the  combination  of  dissimilar  perspec- 
tives in  the  other. 

This  illusion  of  relief  might  also  be  in  a  measure  produced,  or  at 
least  enhanced,  by  calling  into  requisition  the  power  of  focal  adjust- 
ment of  the  eye  in  connexion  with  the  different  degrees  of  refirangi- 
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bility  of  the  prismatic  colors.  By  giving  object^  intended  to  appear 
in  relief  that  color  whose  ray  is  least  refrangible,  and  those  intended 
to  recede  from  the  eye,  that  color  whose  ray  is  most  refrangible,  we 
should  invest  them  with  at  least  one  attribute  of  proximity  and  dis- 
tance. In  the  former  case  the  less  refrangible  ray  would  correspond 
in  focal  adjustment  with  the  diverging  rays  of  near  objects,  while  in 
the  latter  case  the  more  refrangible  rays  would  correspond  in  focus 
with  parallel  rays  of  distant  objects. 

To  this  different  degree  of  refrangibility  of  the  prismatic  rays  may 
be  ascribed  the  peculiarly  unpleasant  dazzling  effect  experienced  in 
passing  the  eyes  rapidly  over  certain  combinations  of  colors.  If  the  ex- 
tremes of  the  solar  spectrum  representing  the  maximum  and  minimum 
of  refrangibility  be  rapidly  and  consecutively  presented  to  the  eyes, 
each  requiring  a  different  focal  adjustment  to  produce  distinct  vision,  it 
can  easily  be  conceived  that  the  effect  would  be  dazzling  and  confused. 

In  these  latter  instances  the  illusion  would  evidently  be  much  more 
perfect  if  one  eye  alone  were  used  ;.  convergency  now  coming  to  our 
aid  as  a  most  powerful  adjunct  in  dispelling  an  illusion,  which,  in  the 
first  case  cited, — that  of  the  stereoscope — ^it  was  exclusively  instru- 
mental in  producing. 

All  these  cases  afford  striking  instances  of  the  liability  to  error  in- 
curred by  implicit  reliance  upon  the  evidence  of  any  one  witness,  how- 
ever perfect  in  itself;  truth  is  only  to  be  established  by  the  concurrent 
testimony  of  all  those  with  which  nature  has  provided  us  for  protection 
from  deception  and  imposture,  and  for  our  better  acquaintance  with  the 
works  with  which  she  has  surrounded  us. 

We  will  now  lay  aside  •the  photographic  representations  of  the  land- 
scape, and  with  the  aid  of  the  stereoscope  examine  the  images  them- 
selves as  they  appear  depicted  upon  the  ground  glass  of  our  binocular 
camera.  In  so  doing  a  most  unexpected  and  illusive  effect  will  be  pro- 
duced. 

All  our  previous  knowledge  of  the  distances  of  the  various  objects 
in  view,  is  now  completely  at  variance  with  the  confused  and  illusive 
evidence  of  our  senses. 

We  know,  for  example,  that  the  sky  is  far  more  distant  than  the 
trees,  and  yet  are  small  blue  patches  of  it  boldly  protruding  through 
apertures  of  the  foliage  and  advancing  into  the  foreground,  while  trees 
and  their  branches,  known  to  be  almost  within  our  grasp,  are  modestly 
retiring  and  hiding  themselves  behind  the  distant  skies.  In  fact,  some 
potent  spell  appears  suddenly  to  have  inverted  the  entire  order  of 
things.  Trunks  of  prominent  trees  seem  to  be  sinking  into,  and  al- 
most enveloped  by  foliage  that  is  behind  them.  Shadowy  visions  of 
leaves  yielding  to  the  breeze  appear  to  pass  behind  the  branches  which 
they  are  actually  placed  in  advance  of,  and  which  appear  to  have  be- 
come magically  endowed  with  transparency  for  the  accommodation  of 
the  observer.  In  a  word,  the  illusion  is  complete.  All  distant  objects 
appear  at  hand,  and  all  near  objects  far,  in  proportion  to  their  prox- 
imity. 

If  Sir  David  Brewster's  theory  of  the  stereoscope  required  another 
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proof  of  its  correctness,  it  would  be  found  in  this  simple  and  interest- 
ing experiment ;  and  it  is  a  little  singular  that  he  makes  no  allosion 
to  it  in  his  work  on  that  subject.  In  the  case  before  us  we  find  nearlj 
all  the  elements  essential  to  the  formation  of  correct  estimates  of  dis* 
tance,  such  as  magnitude,  definition,  perspective,  &c.,  arrayed  in  di- 
rect antagonism  to  one  solitary  test,  which  is  left  to  rebut  their  testi- 
mony single-handed  and  alone.  It  is  that  most  essential  element  of 
vision,  convergency,  and  although  but  one  against  many,  it  proves  too 
strong  for  them  all.  For  it  is  only  by  previous  knowledge  of  the  po- 
sition of  the  objects  of  the  landscape,  or  through  some  other  means  of 
information  than  the  present  modified  form  of  vision  afibrds,  that  we 
are  enabled  to  dispel  the  illusion  under  which  we  labor,  and  be  reas- 
sured of  the  actual  order  of  nature. 

A  key  to  the  mystery,  however,  is  at  hand.  It  will  be  found  by 
analyzing  the  dissimilar  perspectives  projected  upon  the  ground  glass, 
that  our  lenses  in  inverting  each  picture  separately  have  also  inverted 
or  rather  reversed  the  relative  hprizontal  separation  of  similar  points 
of  the  various  planes  of  distance  upon  which  the  stereoscopic  effect 
depends. 

Similar  points  of  near  planes  will  now  be  found  to  be  more  distantly 
separated  than  similar  points  of  distant  planes.   Whereas,  in  the  erect 

Fig.  a.  pictures  drawn  from  nature  the 

reverse  is  the  case,  similar  points 
of  near  planes  being  nearer  than 
those  of  distant  planes. 

Suppose  ah  and  a'V  (Fig.  2) 
to  represent  dissimilar  perspec- 
tives of  an  object  as  seen  by  ordi- 
nary vision  with  the  right  and  left 
eye  altematelv — a  a'  represent  similar  points  of  near  planes,  while  hV 
represent  similar  points  of  distant  planes;  bb'  being  more  distant  from 
each  other  than  a  a'.  Now  suppose  these  two  perspectives  to  be  sepa- 
rately inverted  as  they  are  by  the  lenses  of  a  binocular  camera;  their 

position  will  then  be  as  in  Fig.  3. 
It  will  there  be  seen  that  the  lines 
i,  6',  which  were  in  the  first  case 
more  distant  than  a,  a',  now  more 
nearly  approach  each  other.  Con- 
sequently upon  application  of  the 
stereoscope  to  the  first  pair  of  dis- 
similar perspectives,  points  of  near 
^  planes  will  be  converged  near  to 
the  eyes,  and  points  of  distant  planes  more  distantly,  following  the 
course  of  natural  visioii,  in  which  near  points  require  a  greater  degree 
of  convergency  than  distant  ones. 

With  the  latter  pictures,  however,  the  reverse  is  the  case.  For 
similar  points  of  near  planes  being  more  separated  will  be  converged 
at  a  greater  distance  than  similar  points  of  distant  planes.  Thus  re- 
versinff  the  order  of  nature  and  producing  that  confusion  and  inver- 
sion of  distances  already  described. 
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These  perspectives  reversed  as  they  now  appear  on  the  ground  glass 
of  the  camera,  are  in  a  proper  position  to  produce  a  correct  impressioii 
combined  ocularly  without  the  intervention  of  the  stereoscope,  provided 
the  image  is  formed  before  and  not  beyond  the  ground  glass;  for  in  that 
case  the  greater  the  separation  of  corresponding  points  of  perspective, 
the  more  nearly  to  the  observer  will  the  points  of  their  coincidence  be 
approached.  The  image  that  results  from  this  combination  will  be 
diminished  in  sise  in  proportion  as  it  approaches  the  eye.  Our  esti* 
mate  of  its  dimensions  being  formed  by  the  conviction  that  convergent 
cy  affords  of  its  increased  proximity,  together  with  the  impression  on 
the  retina,  which  shows  that  it  subtend  the  same  visual  angle,  the 
deduction  is,  that  what  is  nearer,  and  yet  subtends  no  greater  angle, 
must  be  smaller.  In  viewing  these  pictures  with  the  stereoscope  the 
effect  is  quite  different,  for  then  convergency  is  effected  at  almost  the 
Bame  distance  from  the  eye  of  the  observer  as  the  pictures  themselves 
are  placed ;  there  is  nothing,  therefore,  to  indicate  diminished  distance, 
and  consequently  no  impression  of  decreased  dimensions  in  the  result- 
ant image. 

It  is  owing  to  this  inversion  of  perspectives  that  we  are  obliged  to 
divide  the  stereoscopic  photographs  taken  by  a  binocular  camera,  and 
reverse  their  position,  in  order  to  produce  a  proper  effect  when  placed 
in  the  stereoscope,  and  not  as  has  been  stated,  because  we  have  re-> 
▼ersed  the  pictures  in  placing  the  undivided  images  erect.  This  cer- 
tainly puts  the  right  hand  picture  on  the  left  hand  side,  but  in  no  de- 
gree disturbs  the  relative  distances  of  similar  points,  upon  which  the 
result  wholly  depends. 

It  is  an  easy  problem  to  place  the  images  in  an  erect  position  in  the 
eamera,  by  first  receiving  them  upon  a  mirror  and  reflecting  them  thence 
upon  the  ground  glass.  But  this  process,  although  it  places  the  images 
erect,  or  rather  enables  us  to  view  them  ourselves  in  an  inverted  po- 
sition, effects  no  change  in  the  perspectives,  and  consequently  upon  ap- 
plication of  the  stereoscope  the  illusion  of  distances  remains  unchanged. 

If,  however,  we  wish  to  witness  the  effect  of  reversing  the  perspec- 
tives in  reality  at  the  same  time  that  we  place  the  images  in  their  na- 
tural erect  position,  we  have  only  to  place  behind  each  of  the  object 
glasses  of  our  camera  another  lens  at  a  distance  greater  than  the  sum 
of  the  principal  foci  of  both,  (i. «.  the  object  and  the  auxiliary  lens,) 
and  permit  the  landscape  to  be  refracted  by  both  of  these  lenses  upon 
the  ground  glass.  This  arrangement  will,  of  course,  have  the  effect 
of  separately  reinverting  the  images,  and  will  place  them  in  their  na- 
tural position  upon  the  ground  glass,  their  perspectives  perfect,  and 
upon  application  of  the  stereoscope  we  shall  perceive  a  living  picture 
of  the  landscape  before  us. 

We  now  come  to  the  beautiful  and  ingeniotts  discovery  of  Mr.  Clau- 
det. 

The  writer  in  adjusting  the  focus  of  objects  on  the  gnnmd  glass  of 
the  camera  obscura,  had  often  been  struck  with  the  impossibility  of  ob- 
taining a  satisfactory  view  of  the  image  except  from  certain  angles  of 
observation,  and  was,  therefore,  particularly  pleased  with  Mr.  Claudet's 
investigations  in  elucidation  of  the  mystery. 
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Mr.  Glaiidet*8  discovery  was  announced  to  the  Royal  Society  in  Jnne, 
1857,  and  a  notice  of  it  subsequently,  July,  1858,  copied  into  this 
Journal.  The  author  says,  *'  that  having  observed  that  the  image  on 
the  ground  glass  of  the  camera  obscura  appeared  as  much  in  relief  as 
the  natural  objects  themselves  when  seen  with  two  eyes ;  that  his  ex- 
periments and  researches  as  to  the  cause,  have  disclosed  the  singular 
fact  that  though  only  one  image  seems  depicted  thereon,  two  really  ex- 
ist, one  visible  only  to  the  right  eye  and  the  other  only  to  the  left.  That 
the  image  seen  by  the  former  is  refracted  by  the  left  side  of  the  lens, 
and  that  seen  by  the  latter  by  the  right  side  of  the  lens.  Consequently 
that  these  two  images  presenting  two  different  perspectives,  the  result 
is  the  same  as  when  two  different  perspectives  are  viewed  with  the  ste- 
reoscope. That  all  the  different  images  refracted  by  every  part  of  the 
lens  are  each  only  visible  on  the  line  of  their  refraction  when  it  cor- 
responds with  the  optic  axes." 

Mr.  Claudet  further  remarks  that  if  the  image  be  received  upon 
transparent  paper  instead  of  ground  glass,  the  illusion  of  relief  is 
not  in  the  least  presented,  that  all  the  images  refracted  from  all  parts 
of  the  lens  coincide  upon  the  paper  and  are  visible  at  whatever  angle 
they  are  examined.  The  reason  of  this  difference  being  that  the  rays 
refracted  by  the  lens  continue  their  course  in  straight  lines  throngh 
the  transparent  molecules  of  the  ground  glass,  and  are  seen  only  when 
they  coincide  with  the  optic  axes ;  while  the  paper  being  perfectly 
opaque  stops  all  the  rays,  and  becoming  itself  luminous  senda  new  rays 
in  all  directions. 

In  elucidation  of  this  new  principle  of  ground  glass  images,  Mr. 
Claudet  proposes  a  number  of  experiments  made  with  different  colored 
glasses  placed  before  marginal  openings  of  the  lens,  &c.;  and  having 
convinced  himself  of  its  correctness,  suggests  the  possibility  of  a  ste- 
reoscope being  constructed  upon  this  new  principle,  in  which  the  eyes 
looking  upon  a  single  image  could  see  it  in  perfect  relief.  This  single 
image  being  composed  of  two  images  superposed,  one  visible  only  to 
the  right  eye  and  the  other  only  to  the  left. 

In  a  subsequent  paper  read  before  the  Royal  Society  in  April,  1858, 
Mr.  Claudet  states,  *'  that  he  had  succeeded  in  constructing  a  stereo- 
scope upon  this  new  principle,  to  which  he  had  given  the  name  of  ste- 
reomonoscope,  in  allusion  to  its  power  of  producing  the  stereoscopic 
etkct  with  apparently  but  one  image." 

In  pursuance  of  this  interesting  subject,  the  writer  has  repeated  the 
experiments  suggested  by  Mr.  Claudet,  some  with  perfect,  all  with  par- 
tial suecess. 

It  is  not  strictly  true  that,  '^  when  looking  at  the  image  on  the  ground 
glass  of  a  camera  obscura,  the  right  eye  sees  only  that  refracted  by 
the  left  side  of  the  lens,  and  the  left  eye  only  that  refracted  by  the 
right  side;"  for  when  the  entire  lens  is  exposed,  the  rays  passing 
through  its  centre  are  so  slightly  converged  that  each  eye  receives  a 
portion  from  both  sides  of  it.  The  perspectives  are  thus  mingled  and 
the  stereoscopic  effect  greatly  impaired. 

This  is  particularly  observable  when  the  rays  entermg  the  right  and 
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left  sides  of  the  lens  are  passed  throngh  different  colored  glasses.  A 
mingling  of  colors  in  the  centre  will  be  perceptible  to  either  eye  to 
nearly  the  same  extent  as  when  both  are  used  simultaneously. 

In  conducting  these  experiments,  therefore,  it  is  desirable  to  exclude 
the  central  rays.  This  is  most  effectually  accomplished  by  covering 
the  entire  face  of  the  lens,  and  then  making  marginal  apertures  at  the 
extremities  of  its  transverse  axis.  If  the  lens  used  has  a  diameter  of 
four  or  five  inches  with  marginal  apertures  of  not  more  than  one  or 
one  and  a  half  inches,  into  which  are  introduced  tubes  about  six  inches 
long,  so  as  to  exclude  all  rays  which  will  not  reach  the  ground  glass 
but  may  fall  upon  other  parts  of  the  camera — it  will  then  bo  in  a  coq« 
dition  to  produce  the  most  striking  effect. 

The  contraction  of  the  marginal  apertures  not  only  enhances  the 
effect  by  the  exclusion  of  unnecessary  light,  but  likewise  diminishes 
spherical  aberration  by  reducing  the  surface  of  the  lens  exposed,  and 
proportionally  improves  the  definition  of  the  image ;  while  the  inequality 
of  focal  distance  of  differently  distant  objects  and  consequent  varying 
convergency  of  the  refracted  rays  remains  unimpaired.  The  diver- 
gency of  rays  incident  upon  the  lens  being  by  this  arrangement  at  a 
maximum. 

The  result  is  quite  different  when  rays  are  admitted  through  an  equal 
aperture  in  the  centre  of  the  lens ;  for  then  all  rays  from  near  as  well 
as  distant  points  enter  it  with  nearly  the  same  degree  of  parallelism, 
and  are  consequently  refracted  to  points  at  nearly  the  same  distance 
behind  the  lens,  and  with  nearly  the  same  degree  of  convergency. 

If,  with  the  camera  arranged  as  above  described,  a  piece  of  blue 
glass  be  placed  before  the  right  hand  aperture  of  the  lens,  and  a  piece 
of  yellow  glass  before  the  left,  the  eyes  placed  equally  distant  from 
the  centre  of  the  ground  glass,  will  perceive  thereon  a  union  or  min- 
gling of  both  these  colors.  When  viewed,  however,  with  the  right  and 
left  eye  alternately  within  a  certain  radius,  the  yellow  ray  will  alone 
be  perceptible  to  the  right  eye  and  the  blue  ray  only  to  the  left. 

If  the  colored  glasses  be  now  removed  and  the  camera  turned  to  the 
landscape,  an  effect  of  relief  almost  magical  will  be  presented.  Sup- 
posing the  camera  to  be  adjusted  to  the  focus  of  the  nearest  visible 
objects ;  then,  by  fixing  the  eyes  steadily  upon  their  images  and  gra- 
dually moving  the  ground  glass  in  towards  the  lens  until  middle  and 
greater  distances  become  distinctly  delineated,  these  images  of  near 
objects  upon  which  the  eyes  are  fixed,  instead  of  receding  with  the 
ground  glass,  will  remain  in  their  original  places,  t,e,  at  their  respec- 
tive points  of  convergency,  until  they  appear  to  stand  out  several  inches 
in  advance  of  the  rest  of  the  picture ;  while  images  of  more  distant 
objects  not  perfectly  in  focus  on  the  ground  glass  will  appear  to  be 
placed  equally  distant  behind  it.  Upon  observing  one  of  these  boldly 
advanced  images  with  both  eyes  placed  directly  opposite  to  it,  and  then 
by  alternately  closing  them,  it  will  be  seen  that  this  image  has  a  lateral 
motion  with  regard  to  other  objects  depicted  on  the  ground  glass,  just 
as  was  observed  in  viewing  the  objects  themselves  by  ordinary  vision 
or  their  photographic  representatives  with  the  stereoscope.  If  the  left 
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eye  be  closed  and  the  head  moved  slowly  in  that  direction,  a  faint  du« 
plicate  image  will  become  visible  to  the  right  of  the  one  in  question, 
growing  gradually  brighter  as  the  motion  is  continued,  the  place  of 
which  the  original  image  immediately  assumes  when  the  right  eye  is 
closed  and  the  left  opened,  but  one  image  again  being  visible. 

With  the  right  eye  closed  and  the  head  moved  to  the  right,  a  left 
hand  duplicate  image  becomes  visible,  the  place  of  which  the  right 
hand  one  assumes  upon  again  reversing  the  eyes. 

In  both  these  cases,  the  distinct  image  is  seen  by  virtue  of  rays  ad- 
mitted through  the  opposite  aperture  to  the  eye  that  receives  them, 
and  with  the  axis  of  which  they  are  brought  to  coincide.  The  faint 
image  being  the  result  of  rays  passing  through  the  other  aperture,  not 
distinctly  seen  until  the  axis  of  this  eye  is  in  turn  brought  to  coincide 
with  them.  The  binocular  image  in  front  of  the  ground  glass  is  seen 
at  the  point  of  convergency  to  which  these  two  images  are  approaching. 

These  striking  effects,  which  we  have  with  so  much  pleasure  ob- 
served, will  entirely  vanish  by  changing  the  marginal  apertures  of  oor 
camera  from  a  horizontal  to  a  vertical  position.  By  this  arrangement 
we  have  reduced  our  lens  to  an  equivalent  with  a  central  aperture  eqo^ 
in  diameter  with  the  marginal  ones ;  and  although  objects  are  seen  by 
rays  transmitted  through  precisely  the  same  apertures  as  before,  we 
have  exchanged  lateral  for  vertical  convergency,  and  this  latter  does 
not  avail  us  in  the  estimation  of  distances,  producing  no  corresponding 
convergency  of  the  optic  axes. 

If,  with  the  apertures  restored  to  their  original  horizontal  position, 
transparent  paper  be  substituted  for  ground  glass  for  the  reception  of 
the  image,  the  effect  will  be  modified  inversely  to  the  degree  of  trans- 
parency to  which  the  paper  is  reduced,  but  not,  as  Mr.  Glaudet  asserts, 
entirely  destroyed. 

The  mingling  of  perspectives  will  be  much  more  conspicuous,  each 
having  a  greatly  increased  range  of  visibility,  so  that  much  greater 
deviation  from  the  line  of  refraction  is  requisite  to  render  the  images 
of  either  aperture  invisible.  For  the  same  reason,  the  paper  presenting 
so  much  greater  obstruction  to  the  transmission  of  the  rays  of  light- 
no  image  is  visible  at  the  point  of  convergency  of  these  rays  if  at  all 
distant  from  its  surface.     No  other  principle  appears  to  exist  in  trans- 
parent  paper  effecting  this  result — ^as  Mr.  Glaudet  insinuates  when  he 
says  that  ^' paper  (t.^.  transparent  paper)  being  perfectly  opaque  stops 
all  rays  on  their  passage,  by  which  the  image  remains  fixed  on  its  sur- 
face"-—except  the  degree  of  its  transparency.  Transparency  being  that 
property  of  a  medium  which  presents  no  obstruction  to  the  rays  of 
light,  and  which  permits  rays  refracted  on  its  surface  to  be  seen  only 
in  the  direct  line  of  their  refraction,  producing  no  illumination  of  the 
surface  at  the  point  of  contact  visible  in  other  directions;  partial  trans- 
parency, however,  admits  of  partial  transmission  of  the  rays  of  light, 
rendering  objects  refracted  upon  a  medium  possessing  it  visible  not 
only  in  the  direct  line  of  refraction  but  in  other  directions,  in  inverse 
ratio  to  the  degree  of  its  transparency,  the  surface  becoming  luminous 
at  the  point  of  contact  of  the  incident  ray. 
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To  this  latter  class  belong  ground  glass,  transparent  paper,  so  call- 
ed, &c. 

In  confirmation  of  the  similarity  of  these  two  media  with  regard  to 
the  transmission  of  light,  notwithstanding  Mr.  Claadet's  assertions  to 
the  contrary,  the  writer  has  observed  that  when  a  double  thickness  of 
ground  glass  or  a  piece  coarsely  ground  is  used,  the  effects  peculiar  to 
transparent  media  are  impaired  to  almost  the  same  extent  as  when  pre- 
pared paper  is  substituted.  On  the  contrary,  when  prepared  paper  is 
used  as  a  medium,  all  these  effects  will  be  preserved  in  proportion  to 
the  degree  of  its  transparency.  This  should  evidently  not  be  the  case 
if  ^'ground  glass  were  perfectly  transparent,"  or  if  "  paper  were  wholly 
opaque." 

All  these  experiments  tend  to  establish  the  po98ibility  of  rays  of  light 
rendering  themselves  visible  in  other  directions  than  the  line  of  refrac- 
tion when  received  upon  a  ground  glass ;  and  if  further  proof  were 
required  it  would  be  found  in  the  improved  field  of  the  camera  whea 
constructed  with  a  combination  of  lenses,  obtained  by  the  introduction 
of  a  second  ground  glass  at  the  focus  of  the  anterior  lens.  This  con- 
clusively proves  that  more  rays  now  reach  the  original  ground  glass 
in  formation  of  the  ultimate  image,  than  reached  it  before  the  intro- 
duction of  the  second  ground  glass,  and  consequently  thaf  the  image 
of  the  anterior  lens  is  seen  through  the  instrumentality  of  this  second 
ground  glass  in  other  directions  than  the  direct  line  of  refraction  of  the 
rays  that  form  it. 

The  success  of  these  experiments,  therefore,  greatly  depends  upon 
tlie  degree  of  transparency  of  the  medium  used  for  the  reception  of 
the  image ;  and  after  procuring  the  finest  ground  glass  for  the  pur- 
pose, the  writer  has  found  the  best  effect  produced  by  slightly  oiling 
its  ground  surface,  a  much  greater  degree  of  transparency  being  thus 
acquired.  Under  these  circumstances  the  mingling  of  perspectives  is 
at  a  minimum,  and  the  least  resistance  offered  to  the  projected  ray. 
Every  object  is  seen  at  its  proper  focal  point  instead  of  on  the  surface 
of  the  ground  glass,  the  rays  either  before  or  after  convergency  pass- 
ing through  it  unobstructed.  Those  objects  only  are  now  visible  on 
the  ground  glass  which  properly  belong  there,  together  with  the  most 
distant  objects  of  the  landscape,  whose  ray  is  too  feeble  to  make  its 
way  through  in  a  clearly  defined  image  visible  at  its  point  of  conver- 
gency. 

Mr.  Claudet  is  not  definite  as  to  the  manner  in  which  this  conver- 
gency is  produced ;  whether  mechanically  by  coincidence  of  similar 
points  of  dissimilar  perspectives,  as  in  the  stereoscope,  or  naturally  by 
consecutive  concentration  of  the  optic  axes  upon  the  various  points 
of  the  image.  In  the  case  under  consideration,  it  is  evidently  in  a 
degree  mechanical,  inasmuch  as  it  is  instituted  by  the  refractive  power 
of  the  lens  exercised  upon  the  rays  issuing  from  the  several  points  of 
the  object  and  crossing  at  their  focal  point,  effecting  a  corresponding 
degree  of  convergency  of  the  optic  axes  when  coincident  with  them. 
The  image  nevertheless  is  seen  as  in  natural  vision  without  the  inter- 
vention of  further  mechanical  agency. 
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The  writer  having  passed  through  these  initiatory  steps,  has  far- 
ther benefited  by  the  suggestions  of  Mr.  Claudet,  and  constructed  the  in- 
Btrumcnt  to  which  the  inventor  has  given  the  name  of  Stereomonoscope. 
This  instrument  much  resembles  both  in  construction  and  appear- 
ance an  elongated  camera  obscura,  the  object  to  be  represented  on  the 
ground  glass  being  a  stereoscopic  plate.  The  lens  of  the  camera  is 
divided  into  two  semi-lenses,  one  of  which  has  a  rotary  as  well  as 
lateral  motion,  in  order  that  the  images  of  the  plate  may  be  perfectly 
superposed. 

When  properly  adjusted  the  resultant  image  on  the  ground  glass 
will  be  seen  in  perfect  stereoscopic  relief. 

The  success  of  this  instrument  is  entirely  dependent  upon  the  prin- 
ciples investigated  in  the  foregoing  article. 

Mr.  Claudet  naturally  supposed  that  if  by  refraction  of  the  lens  of 
a  camera  obscura,  two  images  of  an  object  were  so  combined  upon  the 
ground  glass  as  to  produce  the  stereoscopic  illusion,  so  two  separate 
perspectives  of  an  object  might,  by  the  same  means,  be  combined  and 
result  in  producing  a  similar  effect. 

Experiment  verified  the  sagacity  of  the  inference. 
The  construction  and  operation  of  the  camera  used  in  the  foregoing 
experiments  as  well  as  of  the  instrument  now  under  consideration,  may 
be  better  understood  by  reference  to  the  figures  below. 

Let  nmd  (Fig.  4)  represent  near,  middle,  and  distant  points  of  a 

landscape,  and  suppose  rays  issuingfrom these 
three  points  to  pass  through  the  marginal 
apertures  ^  a  of  the  lens  L  of  a  camera  obscura, 
the  remainder  of  the  lens  being  covered.  And 
let  the  grjound  glass  G  be  so  adjusted  that  rays 
from  the  middle  distance  m  be  refracted  to  a 
focus  precisely  upon  its  surface.  It  is  evident 
that  the  more  divergent  rays  from  the  near 
point  n  will  be  more  distantly  converged  at  a 
point  n'  in  advance  of  the  ground  glass  o; 
while  the  less  divergent  rays  from  the  dis- 
tant point  d  will  be  converged  at  a  point  d! 
behind  the  ground  glass ;  that  these  rays, 
all  possessed  of  different  degrees  of  conver- 
gency,  will  pursue  their  course,  and  meeting 
the  eyes  at  e  e,  will  effect  a  corresponding  de- 
gree of  convergency  of  the  optic  axes  when 
coincident  with  them.  The  points  nmd  will 
thus  be  represented  in  relief  at  n'  m'  d'  re- 
spectively. 

Now,  let  nmd,  nmd  (Fig.  6)  represent 
projections  of  dissimilar  perspectives  of  these 
same  points  upon  the  surface  of  the  stereo- 
scopic plate  P. 

Let  L  L  represent  semi-lenses  so  separated  that  rays  from  the  points 
of  middle  distance  m  m  shall  be  precisely  superposed  on  the  ground 
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glass  a  placed  at  the  focus  of  the  semi-lenses.  It  is  evident  that  rays 
from  the  points  n  n,  representing  a  near  point  of  the  landscape  and 
consequently  more  nearly  approached  in  the  perspectives,  will  fall  upon 
the  lenses  L  L  with  a  greater  degree  of  divergency,  and  will,  conse- 
quently, be  converged  at  a  more  distant  point  n'  in  advance  of  the 
ground  glass  ;  while  rays  from  d  d  representing  a  distant  point  of 
the  landscape  and  already  possessed  of  a  degree  of  convergency  will 
be  converged  at  a  near  point  d'  behind  the 
ground  glass  ;  and  that  all  these  rays  pos- 
sessed of  different  degrees  of  convergency 
will,  as  in  the  previous  case,  by  instituting 
a  corresponding  degree  of  convergency  of 
the  optic  axes,  be  seen  in  relief  at  the  points 
n'  m'  d'  respectively. 

It  may  be  objected  that  in  these  £gures 
rays  issuing  from  the  distant  points  d  are 
after  refraction,  possessed  of  a  greater 
degree  of  convergency  than  those  issuing 
from  near  points  n.  This,  however,  is  only 
an  imperfection  in  the  diagrams,  submitted 
to  in  prder  to  avoid  confusion  with  lines 
crossing  one  another.  It  is  evident  that  the 
rays  converged  at  d'  as  seen  in  the  figures 
could  never  reach  the  eyes  as  there  placed, 
and  that  rays  converged  at  that  point  could 
meet  them  only  when  transmitted  through 
a  more  central  part  of  the  lenses ;  and  fur- 
ther, that  the  principle  upon  which  the  fig- 
ures are  constructed  insures  by  the  eyes 
the  reception  of  no  rays  from  distant  points  €^^  [  i^^ 

possessed  of  a  greater  degree  of  convergency  than  those  received  by 
them  from  near  points. 

In  enumerating  the  advantages  of  the  stereomonoscope  over  the 
ordinary  lenticular  stereoscope,  it  is  suggested  that  a  considerably  en- 
larged image  may  be  thrown  upon  the  ground  glass,  and  that  this  may 
be  subsequently  still  further  increased  by  viewing  it  with  a  large  con- 
vex lens. 

It  is  undoubtedly  true  that  the  stereoscopic  image  maybe  somewhat 
magnified  by  the  semi-lenses  by  which  it  is  formed,  but  certainly  not 
without  limit. 

It  must  be  remembered  that  we  cannot  magnify  the  images  of  which 
it  is  composed  without  at  the  same  time  magnifying  their  differences 
of  perspective,  and  this  by  increasing  the  distance  between  their  re- 
spective points  of  convergency,  renders  that  process  much  more  difii- 
cult  for  the  eyes  to  effect.  Yet  another  consequence  of  this  amplifi- 
cation would  be  to  create  an  appreciable  difference  between  the  point 
of  superposition  of  any  two  similar  points  of  the  perspectives  and  the 
focal  point  of  the  rays  issuing  from  said  points,  thus  interfering  with 
the  distinctness  of  the  resultant  image.    Add  to  these  objections  the 
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difiiision  of  light  entailed  by  the  process  and  its  consequent  enfeebled 
transmission  through  the  Ki'onnd  glass,  and  it  will  readily  be  under- 
stood that  there  is  a  most  decided  barrier  to  this  species  of  improve- 
ment. 

With  regard  to  subsequent  magnifying  of  the  image  by  means  of 
convex  lenses,  a  difficulty  will  also  be  found ;  for  in  this  way  we  like* 
wise  exaggerate  the  coarseness  of  the  surface  upon  which  it  is  project* 
ed.  It  must,  therefore,  be  admitted  that  no  very  great  advant^es  are 
to  be  anticipated  from  amplification. 

Neither,  as  has  been  insinuated,  can  the  image  be  satisfactorily  seen 
from  a  variety  of  points  of  view,  for  in  passing  the  eyes  over  it  slowly 
it  will  be  observed  that  instantly  as  the  converging  ray  from  any  point 
is  lost  to  either  eye,  will  that  point  of  the  picture  lose  its  relief  and 
recede  to  the  surface  of  the  ground  glass. 

In  convenience  and  portability  likewise  does  this  instrument  in  no 
degree  approach  its  rival  the  stereoscope. 

The  very  exigences  of  the  principle  to  be  developed  are  antagonistic 
to  the  exercise  of  any  great  degree  of  economy  of  space  in  its  constmo- 
tion. 

That  made  by  the  writer  is  furnished  with  semiJenses  seven  indies 
in  focal  length.  To  produce  an  image  equally  large  with  the  object, 
it  is  necessary  that  the  latter  be  placed  double  the  focal  length  in  front 
of  the  lenses;  the  image  will  then  be  formed  an  equal  distance  behind 
them.  We  have  thus  an  instrument  twenty-eight  inches  in  length, 
which  must  further  be  carefully  inclosed  so  as  to  exclude  all  light  not 
directly  instrumental  in  the  formation  of  the  image. 

We  therefore  see  that  in  point  of  convenience  or  in  perfection  of 
result,  the  stereomonoscope  possesses  no  advantages  over  the  lenticu- 
lar stereoscope,  and  is  not  likely  **  to  produce  a  revolution  in  the  ap- 
plication of  that  splendid  discovery  to  the  exhibition  of  photographic 
pictures." 

This,  however,  in  no  decree  detracts  from  the  credit  due  its  inven- 
tor, for  as  an  instrument  illustrative  of  a  new  principle  in  optics  and 
suggestive  of  solutions  to  many  hitherto  unrecorded,  if  not  entirely 
unobserved  phenomenal  it  is  worthy  of  all  admiration  and  its  inventor 
deserving  of  all  praise. 

Qmnutown,  OeCobtr  7fth,  1860l 

The  Reaping  Machine  known  to  our  Celtic  Forrfathen.* 

Truly,  there  is  **  nothine  new  under  the  sun."  A  correspondent  of 
the  &iauce9ter  Chronicle  thus  writes  as  to  reaping  machines : — ^'  It 
may,  perhaps,  be  interesting  to  you  and  to  your  raiders  to  learn  that 
those  *  utter  barbarians,'  as  our  British  ancestors  have  been  wont  to 
be  called,  were  before  us  in  many  of  the  inventions  which  are  sap- 
posed  to  be  the  result  of  modem  ingenuity.  I  am  not  prepared  to 
say  that  they  had  the  steam  plough,  but  that  they  had  reaping  nia- 
ehlnes  there  can  be  no  doubt  in  the  minds  of  those  who  read  &e  fol« 

^Ihn  tlie  IiondoB  Xnfbncr,  No.  so. 
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lowing  much-overlooked  passage  of  Pliny,  who  wrote  between  the 
years  60  and  70  of  the  Christian  era : — 

De  Messe  et  Tritico. 

Messis  ipsius  ratio  varia,  Galliarum  latifundiis,  valli  prsegrandes 
dentibus  in  margine  infestis  duabus  rotis  per  segetem  impelluntur,  ju- 
xnento  in  contrario  juncto,  ita  direptSB  in  vallum  cadunt  spicise. 

Of  reaping  itself  there  are  various  methods;  in  the  broad  plains  of 
the  Gauls,  enormous  machines  with  teeth  set  in  a  row,  placed  on  two 
wheels,  are  driven  through  the  standing  corn,  a  horse  being  attached 
to  it  in  a  contrary  way  to  the  usual  mode  of  attaching  horses.  Thus 
the  corn,  being  cut  off,  falls  into  the  furrow. — Pliny's  Natural  His- 
tory^ Book  18,  chap.  30. 

Some  question  may  arise  whether  we  should  translate  vallum  as  it 
occurs  in  the  latter  part  of  this  sentence  differently  from  the  sense 
given  that  word  at  the  beginning,  vallus  being  a  van  or  machine  (see 
Ainsworth's  Dictionary),  and  vallum  being  a  trench  or  furrow.  If  we 
adopt  the  latter  translation,  then  it  follows  that  our  ancestors  had 
already  attained  that  excellence  in  their  machine  which  was  with  such 
difficulty  effected  in  those  of  modern  construction.  If,  on  the  other 
hand,  we  translate  it  as  the  machine  itself,  then  they  had  accomplished 
that  which  our  modern  inventors  have  not  yet  succeeded  in,  for  they 
must  have  made  the  machine  not  only  to  reap,  but  to  carry  away  the 


corn." 
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Strength  of  Materials :  Deduced  from  the  latest  experiments  of  Bar- 
low, Buchanan,  Fairbairn,  Hodgkinson,  Stephenson,  Major  Wade, 
U.  S.  Ordnance  Corps,  and  others.  By  Chas.  H.  Haswell,  Civil 
and  Marine  Engineer. 

No.  1. 

Elasticity  and  Strenoth. 

The  component  parts  of  a  rigid  body  adhere  to  each  other  with  a 
force  which  is  termed  Cohesion, 

Elasticity  is  the  resistance  which  a  body  opposes  to  a  change  of 
form. 

Strength  is  the  resistance  which  a  body  opposes  to  a  permanent  se- 
paration of  its  parts. 

Elasticity  and  Strength^  according  io  the  manner  in  which  a  force 
is  exerted  upon  a  body,  are  distinguished  as 

1st. — Tensile  Strength^  or  Absolute  resistance. 
2d.  — Transverse  Strength^  or  resistance  to  Flexure. 
8d.  — Crushing  Strength^  or  resistance  to  Compression. 
4th. — Torsional  Strength^  or  resistance  to  Torsion. 
5th. — Detrusive  Strength^  or  resistance  to  Shearing. 
Vol.  XL.— Tbibo  Siaiis.— No.  6.-*NotkxbeB|  I860.  29 
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Mbdultis  of  Ela%tieity. 

The  Modulus  or  Co-efficient  of  the  Elasticity  of  any  substance,  is  a 
column  of  the  same  substance,  capable  of  producing  a  pressure  on  its 
base,  which  is  to  the  weight  causing  a  certain  degree  of  compression, 
as  the  length  of  the  substance  is  to  the  diminution  of  its  length ;  or 
it  is  the  measure  of  the  elastic  reaction  or  force  of  any  substance. 

To  ascertain  the  Extension  or  Compression  in  the  Length  or  Height 

of  a  Body. 

Q  Z  Bs  E.  Q  representing  the  quantity  a  prism  of  any  substance  one 
inch  square  and  a  foot  in  lengthy  would  he  extended  or  diminished  by 
a  force  or  weight  f;  and  I  any  other  length  of  a  prism  of  like  section 
and  substance. 

To  ascertain  the  Modulus  of  Elasticity. 

Rule. — As  the  extension  or  compression  of  the  length  of  any  sub- 
stance is  to  its  length,  so  is  the  weight  that  produced  that  extension 
or  compression  to  the  result  required. 

/ 
Or,  ^  ==  M ;  M  representing  the  weight  of  the  modulus  in  pounds^ 

for  a  section  or  base  one  inch  square. 

If  w  is  the  weight  of  the  prism  of  one  inch  square  and  one  foot  in 
length, 

Then  -=^  =  H ;  H  representing  the  height  of  the  modulus  of  elas- 

W  Q 

v 

ticity  in  feet. 

To  ascertain  the  weight  which  a  given  column,  nearly  perpendicular, 
is  capable  of  supporting,  omitting  the  effect  of  the  weight  of  the  col- 
umn itself: 

d^ 
•8225  —  H  =  w ;  d  representing  the  side  of  the  column. 
I 

Illustration. — A  column  of  pine,  assuming  the  height  of  its  modu- 
lus to  be  9,000,000  feet,  one  inch  square,  and  5  feet  in  length,  may 
begin  to  bend  with  the  weight  of  a  like  column,  equal  in  length  to 

•8226  X  rrcrWa  X  9,000,000  =  2056  feet, 

or,  with  a  weight  of  (2056  x  *02  x  12,  the  product  of  the  length  and 
the  weight  of  12  inches)  498*44  fi>s.,  omitting  the  weight  of  the  column 
itself. 

The  Weight  of  the  Modulus  of  Elastieity  of  a  horizontal  bar  fixed 
at  one  end,  is  to  a  weight  suspended  from  its  extremity,  as  four  times 
the  cube  of  the  length,  to  the  product  of  the  square  of  the  depth  and 
the  depression. 
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The  Height  of  the  Modulue  of  Elasticity  of  a  bar,  supported  at 
both  ends,  is  '156  of  the  fourth  power  of  its  length,  divided  by  the 
product  of  the  depression  and  the  square  of  the  depth. 

The  weight  under  which  a  Yertical  column  or  bar  not  fixed  at  its 
base  may  begin  to  bend,  is  to  a  weight  laid  on  the  middle  pf  the  same 
bar,  when  supported  at  its  ends  in  a  horizontal  position,  nearly  in  the 
ratio  of  *002  of  the  length  to  the  depression. 

Modulus  of  Height  of  Elasticity  of  various  substances,  and  the  portion  of  it,  which, 
if  applied  lengthwise  to  them,  would  pull  them  asunder. 


SUBITXVCBI. 

FeeC 

Height  of  the 

prism  which 

woald  be  severed 

by  its  owa 

weight. 

Proportion  of 

height  of 

cohesion  to 

elasticity. 

Ash, 

4.617,000 

42.080 

109  th 

Beech,              .                • 

4,190,000 

38.940 

107 

Brass,— Tellovr      • 

4,940,000 

5.180 

964 

Brick,     . 

C970 
I  144 

Cane, 

1,400,000 

Cork,      .                .                • 

3,300 

Copper, — Caet 

5.000 

Deal,       •               •               • 

6,119,000 

55,600 

146 

Eln,               •               • 

6,680,000 

39,060 

146 

Fir, 

8,292,000 

40,500 

205 

Glaaa, 

4,440,000 

Oun  Metal, 

2,790,000 

Hempen  Fibres, 

5,000,000 

"      Twme,     . 

75,000 

Iron, — Cast     . 

6,750,000 

6,110 

941 

•<  .    WroQgbt,  Swedish,    . 

9.000,000 

19,740 

456 

« /.          "        English, 

7,550.000 

16,938 

446 

Ice,         .               •               • 

6,000,000 

300 

20,000 

Limestone,     « 

2,400,000 

« 

1,600,000 

.    " 

625,000 

Ligaum  Vita,         .               • 

1,860,000 

Larch,              «                • 

5,096,000 

42,160 

121 

Lance  Wood, 

5,100/)00 

Lead, — Cast    •                • 

348 

Mahogany, 

7,500,000 

Marble,— White 

.,      2,150,000 

1,542 

1394 

Oak,       .                •             *. 

;      4,160,000 

32,900 

144     * 

Rosewood,       .                • 

8,600,000 

1 

Slate,      . 

7,800,000 

7,300 

1068 

Steel,— Cast   . 

9,300,000 

89,455 

235 

Stone, — Portland    . 

1,570,000 

945 

1789 

Tinned  Cow*s  Skin,      . 

10,250 

Teak,      . 

8,040,000 

36,049 

168 

Tin,— Cast      . 

1,496 

Whalebone, 

1,000.000 

14,000 

71 

WUIow, 

6,200,000 

Writing  Paper,       • 

8,000 

1 

Yellow  Pine,  . 

9,150,000 

<« 

■                • 

11,840,000 

340 
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Modulus  of  Weight  of  EloMtieity  of  various  mhsianees. 


Substances. 

Weight  in  lbs. 

Substances. 

Weight  in  lbs  1 

1 

Ash,         ,• 

Oak,  . 

Oak, — American 

1,525.000 
1.713,600 
1.958.700 

Cast  Iron, 

5  13,000  000 
)  17,000.000 

Yellow  Pine, 

1,866,400 

Steel  Wire,       . 

29,500.000 

Pitch  Pine, 

1,252,000 

Steel  Plates, 

42,600.000 

Red  Pine, 

2,142,000 

Spruce, 

1.244.000 

Bar  Iron,    . 

28,400,000 

Zinc, 

13.680,000 

Wire, 

28.081,000 

Brass,                . 

8,930.000 

Beech, 

1,316,000 

Lead,        .                 . 

720.000 

Mahogany, — Spanish 

1,255,000 

Gun  Metal, 

9,873,000 

Tensile  Strength. 

Tensile  Strength  is  the  resistance  of  the  fibres  or  particles  of  a  body 
to  separation.  It  is  therefore  proportional  to  the  number  of  fibres  or 
particles  in  the  body,  or  to  the  area  of  its  transverse  section. 

The  Absolute  Strength  of  materials,  pulled  lengthwise,  is  in  propor- 
tion to  the  squares  of  their  diameters. 


Table  of  thb  Teksilb  Strength  of  Materials. 
Power  required  to  tear  asunder  one  Square  Inch,  in  Avoirdupois  pounds. 


Metals. 

1 

lbs. 

lbs. 

Copper,  Wrought 

34.000 

Iron,  Plates,  boiler 

51,000 

Cast,  American 

24,250 

"       lengihwisa 

63,800 

Wire 

61,200 

"       crosswise 

48,800 

Bolt 

36,800 

"       ship 

44.000 

Gold,  Cast 

20,000 

"       lengthwise 

47,600 

Iron,  Cast,  Low  Moor 

14,076 

**       crosswise 

40.600 

Clyde,  No.  1 

16,125 

Inferior  bar 

30.000 

3 

23,468 

Lead,  Cast           • 

1,800    1 

Calder,  No.  1 

13,735 

Milled 

3,320    1 

Stirling,  roean 

25,764 

Wire 

2,580 

Mean  of  American,  bv 

Platinum,  Wire           « 

53.000 

Major  Wade, 

31,829 

Silver,  Cast           • 

40.000 

Greenwood,  American 

45.970 

Steel,  Cast,  maximum 

142.000 

Gun  metal,  mean  . 
Wire 

30.232 
103,000 

Blistered  soft             j 

133.000 
104.000 

Bent  bar,  Swedish 

72,000 

Shear 

118.000 

Russian  bar    . 

69.500 

Blister 

104.000 

English  bar            • 

.•iO.OOO 

Spring                • 

72.500 

Rivets,  American 

53.300 

Puddled      . 

67,200    ' 

Mean  by  Telford    . 

65,520 

Plates,  lengthwise 

96.300 

"       Brunei 

68,992 

"       crosswise 

73,7t>0 

••-       Barlow    . 

56,560 

Razor 

150.000    1 

English  rivets 

65.000 

Tin,  Cast  block 

6,000 

Crank  shaft 

44,750 

Banca 

2.122 

Turnings 

65,800 

Zinc,  Cast 

3.500 

Scrap                       • 

63,400 

Sheet 

16.000 
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Woods. 


Ash, 

Beech, 

Box, 

Bay. 

Cedar, 

Cheitnut,  Sweet 

Cypreaa, 

Deal,  Christiana 

Elm, 

Lance  Wood, 

LigDum  Vita, 

Locust, 

Mahogany, 

Spanish 
Maple, 


i 


lbs. 

12,000 
16,000 
11.500 
20,000 
14,000 
11,400 
10,500 
6,000 
12,400 
13,400 
23.000 
11,800 
20,500 
21,000 
12,000 
10,500 


lbs. 

Oak,  American  white 

11,500 

English 

10,000 

Seasoned 

13,600 

Riga 

12,000 

African 

14,500 

Pine,  Pitch  fFir),      ; 

12,000 

Norway 

13,000 

American  While 

11,800 

Poplar, 

7,000 

Quince,                        • 

6,000 

Sycamore,            • 

13,000 

Teak,  Java 

14,000 

African 

17,000 

Walnut, 

7,800 

Willow, 

13,000 

COVPOSITIONB. 

lbs. 

lbs. 

Gold  5,  Copper  1,  • 

50,000 

Copper  8,  Tin  1, small  bars. 

50,000 

Brass, 

42,000 

Yellow  metal. 

48,000 

"     Yellow 

18,000 

Silver  ft.  Copper  1, 

48,000 

Bronze,  least                   • 

17,698 

»«  4,  Tin  1,    . 

41,000 

"      greatest'     • 

56,788 

Tin  10,  Antimony  1, 

11,000 

Copper  10,  Tin  1, 

32,000 

•<     10,  Zinc  I,  • 

12.014 

"        9,     "    1,   . 

17,250 

<«     10,  Lead  1, 

6,800 

«        8,    "   1,  gun  metal. 

80,000 

MZBCBLLANBOUB   SUBBTAVOIB. 

lbs. 

lbs. 

Brick,  well  bnmed 

750 

Rope,  Manilla               • 

3200 

inferior 

290 

Wire 

37,000 

Chalk, 

118 

Hemp 

6400 

Cement,  Portland,  6  mos. 

414 

Mortar,  20  years,  • 

68 

«l                             M           7       M 

400 

Plaster  of  Paris, 

72 

Glass,  Plate 

9400 

Slate, 

12,000 

Flint 

4200 

Sandstone,  Fine  grain  . 

290 

Green 

Crown          • 

4800 
6000 

Stone,  Portland                   j 

867 
1000 

Hemp  Fibres, 

6400 

Hailes 

360 

glued  together. 

9200 

Craigleith 

400 

twisted,  i  to  1  in.  dia. 

8746 

Bath, 

352 

1  to  a      ** 

6800 

Cement,  Sheppy 

24 

3to5      " 

5345 

Harwich  . 

30 

6  to  7      «« 

4860 

Chalk  4,  Blue  clay  6 

70 

iTory, 

16,000 

Portland  1,  Sand  8 

880 

Marble,  White 

9000 

Whalebone, 

7690 

Italian                • 

6200 

Hemp  ropes,  1  ton  per  ft.  weight,  per  fathom. 
Wire  ropes,  2  tons  per  9>.  weight,  per  fathom. 
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Cast  iron  (Greenwood)  at  three  successive  meltingSy  gave  tenacities 
of  21,300,  30,100,  and  35,700  fibs. 

Bronze  (gun  metal)  varies  in  tenacity  from  23,000  to  54,500  fts. 

The  fibres  of  woods  are  strongest  near  the  centre  of  the  trunk  or 
limb  of  the  tree. 

Experiments  on  cast  iron  bars  give  a  tensile  strength  of  from  4000 
Sbs.  to  5000  fts.  per  square  inch  of  its  section,  as  just  sufficient  to 
balance  the  elasticity  of  the  metal ;  and  as  a  bar  of  it  is  extended 
one  five  thousand  five  hundredth  part  of  its  length  for  every  ton  of 
direct  strain  per  square  inch  of  its  section,  it  is  deduced  that  its  elas- 
ticity is  fully  excited  when  it  is  extended  less  than  the  three  thousandth 
part  of  its  length. 

The  mean  tensile  strength,  then,  of  cast  iron  being  from  16,000fiys. 
to  20,000  S>s.,  the  Valtte  of  it,  when  subjected  to  a  tensile  strain,  may 
be  safely  estimated  at  from  one-fourth  to  one-third  of  this,  or  of  its 
breaking  strain. 

A  bar  of  cast  iron  will  contract  or  expand  -OOOOOBITS,  or  the 
162,000ths  of  its  length  for  each  degree  of  heat ;  and  assuming  the 
extreme  range  of  the  temperature  in  this  country,  between  the  snade 
in  winter  and  the  sun's  rays  in  summer,  in  the  Middle  States,  to  be 
140°  (—20°  +  120°),  it  will  contract  or  expand  with  this  change 
•0008542,  or  the  1157th8  of  its  length. 

It  follows,  then,  that  as  2240  fi>s.  will  extend  a  bar  the  5500th  part 
of  its  length,  the  contraction  or  extension  for  the  1157th  part,  will  be 
equivalent  to  a  force  of  10,645ths  (4*75  tons)  per  square  inch  of  section. 

Experiments  on  wrought  iron  bars  give  a  tensile  strength  of  from 
18,000  fl>s.  to  22,400  Sbs.  (10  tons)  per  square  inch  of  its  section,  as  just 
sufficient  to  balance  the  elasticity  of  the  metal ;  and  as  a  bar  of  it  is 
extended  the  ten-thousandth  part  of  its  length  for  every  ton  of  direct 
strain  per  square  inch  of  its  section,  it  is  deduced  that  its  elasticity  is 
fully  excited  when  it  is  extended  the  one-thousandth  part  of  its  length. 

The  mean  tensile  strength,  then,  of  wrought  iron  being  from 
55,000  Sbs.  to  65,000  Sbs.,  the  Value  of  it,  when  subjected  to  a  tensQe 
strain,  may  be  safely  estimated  at  from  three-tenth^  to  one-fourth  of 
this,  or  of  its  breaking  strain. 

A  bar  of  wrought  iron  will  expand  or  contract  -000006614,  or  the 
151,200th  part  of  its  length  for  each  degree  of  heat;  and  assuming, 
as  before  stated  for  cast  iron,  that  the  extreme  range  of  temperature 
in  the  air  in  this  country  is  140°,  it  will  contract  or  expand  with  this 
change,  with  a  force  equivalent  to  20,740  Sbs.  (9-25  tons)  per  square 
inch  of  section. 

The  tensile  force  of  metals  varies  with  their  temperature,  generally 
decreasing  as  the  temperature  is  increased. 

In  silver,  the  tenacity  decreases  more  rapidly  than  the  temperature; 
in  copper,  gold,  platinum,  and  palladium,  it  decreases  less  rapidly  than 
the  temperature. 
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In  iron»  the  tenacity  ia  leas  at  212°  than  at  82^,  and  at  892°  it  is 
greater  than  at  82°. 

Tensile  strength  of  the  strongest  piece  of  cast  iron  ever  tested,— 
45,970  fts.  This  was  a  mixture  of  grades  1,  2  and  8  of  Greenwood 
iron,  and  at  the  8d  fusion. 

Adheiion  of  Boman  cement  to  blue  stone,  77  fcs.  per  square  inch. 

TtAk  ofEiemtntt  connected  with  the  Tensile  Resiatanee  of  various  substances. 


Tensile  Strain 

Proportional 

Ratio  of  strain 

SUBSTANCSB. 

per  square  inch 

elongation  for. 

in  column  1  to 

for  limit  of  elas- 

strain  of  limit  of 

that  causing 

ticitj. 

elasticity. 

rupture. 

Oak, 

lbs. 
2,856 

•00167 

•23 

Yellow  Pine,    . 

8.333 

•00117 

•33 

Beech, 

8,355 

•00242 

•30 

Wrought  Iron,  ordinary  • 

17,600 

•00062 

•30 

Swedish 

24,400 

•00093 

•44 

EnglUh    . 

5  18,850 
l  22,400 

•00072 
•00086 

•37 
•44 

American 

21,000 

•00080 

•40 

do.  Wire,  No.  9,  anannealed 

47,532 

•00165 

•49 

annealed 

36,300 

•00129 

•58 

Steel  Plataa,  blae  tempered 

93,720 

•00222 

•67 

Wire,  •              .                , 

85,700 

•00120 

•60 

Cast  Iron,  English            • 

4,000 

•00116 

•25 

American               • 

5,000 

•00149 

•25 

(To  be  Continoed.) 
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Particulars  of  the  Steam  Ferry  Boat  John  P.  Jackson. 

Hull  built  by  0.  Burtis,  Brooklyn,  N.  Y.  Machinery  by  William 
Birkbecky  Jersey  City,  N.  J.  Owners,  New  Jersey  Transportation 
Company. 

HuLL.-~Length  on  deck,  210  ft.  Do.  at  load  line,  210  fU  Breadth  of  beam  Cmolded), 
S3  ft  Depth  of  hold,  18  feet.  Do.,  to  spar  deck,  18  feet.  Frames— molded,  14  ins.— 
aided,  6  ins. — apart  at  centres,  12  ins.  Keel,  depth,  11.  Draft  of  water,  forward  and 
aft,  5  feet  6  inches.  Tonnage,  858.  Area  of  immersed  section  at  load  draft  of  6  feet, 
140  sq.  feet 

Emgiubb. — Vertical  beam.  Diameter  of  cylinder,  45  ins.  Length  of  strokey  1 1  feet 
Cat«H>ff  at  on^third. 

BoiLiR« — One— Drop  floe,  round  shell.  Length  of  boiler,  80  feet.  Breadth  of  do., 
10  feet.  Height  do.,  exclusive  of  steam  chimney,  10  feet  Number  of  furaaoee,  two. 
Length  of  grate  ban,  6  ft  Number  of  flues,  above,  6  of  15 j^  ina.;  in  centre,  6  of  15  ins.; 
below,  2  of  23  ins.,  2  of  14  ins.  Length  of  flues,  above,  18  ft^  in  centre,  15  ft.  10  ins.; 
below,  17  ft  10  ins.    Diameter  of  smoke  pipe,  4  ft  6  ins.    Height  do.,  48  ft     • 


844  Mechanics^  PhyaicSj  and  ChemUtry, 

Paddli  Whhlb. — Diameter  over  boards,  21  feet    Length  of  blades,  9  leeL    Depdi 
do.,  two  of  12  ins.     Number  do.,  18. 

Remarks. — This  is  the  largest  ferry  boat  ever  built  in  thjs  section 
of  the  country,  and  is  to  ply  between  the  City  of  New  York  and  Jer- 
sey City.     Date  of  trial,  October,  IStiO.  C.  H.  H, 


For  the  Journal  of  the  Franklin  Institnte. 

Particulars  of  the  Steamer  John  P,  King. 

Hull  built  by  J.  A.  Westervelt  k  Sons.  Machinery  by  Allaire 
Works,  New  York.     Owners,  Spofford,  Tileston  k  Co. 

Hull. — Length  on  deck,  235  ft  Do.  at  load  line,  233  ft  Breadth  of  beam  (molded), 
36  ft.  4  ins.  Depth  of  hold,  13  ft.  3  ins.  Do.,  to  spar  deck,  20  feet.  9  ins.  Frames- 
molded,  15  ins. — sided,  14  ins. — apart  from  centres,  30  ins.  Keel,  depth  II.  Draft  of 
water,  forward  and  aft,  12  ft  Tonnage,  1740.  Area  of  immersed  section  at  load  draft 
of  12  ft.,  371  sq.  ft.    Masts,  two. — Rig,  schooner. 

Enoinis. — Vertical  beam.  Diameter  of  cylinder,  71  ins.  Length  of  stroke,  12  feet 
Maximum  pressure  of  steam,  30  lbs.     Cat-«ff— variable. 

BoiLBRB. — ^Two — Return  flue.  Length  of  boilers,  26  ft.  Breadth  of  do.,  12  ft  2  int. 
Height  do.,  exclusive  of  steam  chimney,  12  ft.  2  ins.  Number  of  furnaces,  5  in  each. 
Breadth  do.,  3  ft.  ^  in.  Length  of  grate  bars,  7  ft.  3  ins.  Number  of  iloes,  above,  18, 
below,  15.  Internal  diameter  of  flues,  above,  8  of  13  ins.,  8  of  1 1  ins.,  2  of  10  ins. ;  be- 
low, 15  inches.  Length  of  flues,  above,  19  ft  4  ins.,  below,  12  ft  7  ins.  Grate  surfrce, 
225  sq.  ft.  Heating  surface,  5426  sq.  feet.  Diameter  of  smoke  pipes,  7  feeU  Height 
of  do.,  60  feet 

Paddli  Whbblb.— Diameter  over  boards,  28  feet  Length  of  blades,  10  feet  Depth 
do.,  12  ins.    Number  do.,  24. 

Date  of  trial,  October,  1860.  C.  H.  IL 


Description  of  Fryer's  Apparatus  for  Filling  Locomotive  Tenderswith 
Water.*    By  Mr.  Jambs  Fenton,  of  Low  Moor. 

Dr.  Papin,  the  celebrated  French  precursor  of  the  manj  inyentions 
connected  with  modern  steam  power,  demonstrated,  as  early  as  the 
year  1700,  the  practicability  of  raising  water  by  the  direct  action  of 
steam  pressure  on  its  surface ;  and  this  system  is  still  adopted  with 
complete  success  for  raising  saccharine  fluids  in  most  sugar  houses 
throughout  the  world.  The  method  of  filling  locomotive  tenders  with 
water,  where  the  supply  is  below  the  level  of  the  railway,  recently  in- 
vented by  Mr.  Alfred  Fryer,  of  Manchester,  and  forming  the  subject 
of  the  present  paper,  is,  in  fact,  an  adaptation  of  Dr.  Papin's  sim- 
ple contrivance  of  160  years  ago. 

The  apparatus  consists  of  a  wrought  iron  cylinder  of  1500  or  2000 
gallons  capacity,  placed  upright  beneath  the  surface  of  the  supply 
water,  which  may  be  from  10  to  120  feet  below  the  level  of  the  rail- 

*  from  Newton's  LondoB  Joaraal,  Angofti  IMO. 
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way.  To  reduce  the  amount  of  condensation,  the  cylinder  is  surround- 
ed with  brickwork,  and  a  space  of  2  inches  between  the  brickwork  and 
the  cylinder  is  filled  with  clay,  to  prevent  any  water  from  getting  to 
the  outside  of  the  cylinder.  The  cylinder  contains  a  wrought  iron 
float,  fitting  it  easily,  and  sliding  on  a  centre  guide-rod.  The  supply 
water  enters  through  a  self-acting  inlet  valve,  of  about  75  square 
inches  area,  at  the  top  of  the  cylinder,  and  it  is  discharged  from  the 
bottom  of  the  cylinder  through  a  pipe  leading  to  the  engine  water- 
crane.  A  steam-pipe  is  attached  to  the  top  of  the  cylinder,  leading 
to  two  pillars  placed  a  few  yards  distant  on  each  side  of  the  crane, 
and  near  the  line  of  rails,  and  provided  with  flexible  pipes,  having 
bayonet  joints  for  coupling  to  the  locomotive  boiler.  When  a  tender 
is  drawn  up  to  be  filled,  the  engine-driver  couples  one  of  the  flexible 
pipes  to  the  boiler,  and  turns  on  the  steam,  which,  passing  into  the 
water  cylinder,  presses  on  the  float,  and  forces  the  water  up  through 
the  crane  into  the  tender  with  great  rapidity. 

To  prevent  the  steam  now  contained  in  the  upper  part  of  the  cylin- 
der from  blowing  out  violently  into  the  atmosphere  when  the  flexible 
pipe  is  disconnected,  a  valve  is  placed  in  the  top  of  the  pillars,  open- 
ing inwards,  which  allows  a  free  passage  for  the  steam  to  enter  the 
cylinder ;  but  when  the  pipe  is  uncoupled,  the  steam  can  only  escape 
slowly  through  a  small  hole  drilled  in  the  valve.  A  hanging  valve  is 
placed  between  the  two  branches  of  the  steam-pipe,  which  prevents 
the  steam  entering  through  one  of  the  pillars,  from  blowing  out  direct 
through  the  other,  instead  of  passing  down  into  the  cylinder.  As  the 
steam  escapes  from  the  cylinder,  a  fresh  supply  of  water  enters  it 
through  the  inlet  valve,  the  cylinder  being  placed  below  the  surface 
of  the  supply  water.  This  valve  is  contained  within  a  well,  and  the 
supply  water  is  admitted  through  a  valve  and  grating,  by  which  it  can 
be  stopped  back  out  of  the  well  at  any  time,  for  the  purpose  of  exam- 
ining the  inlet  valve ;  or  the  valve  itself  can  be  detached  and  drawn 
up  to  the  top  of  the  well,  being  slidden  down  to  its  place  upon  guide- 
rods,  and  secured  by  long  screwed  bolts  that  can  be  reached  from  the 
surface.  The  float  is  strengthened  against  collapsing  by  circular  stays ; 
and  a  small  tube  is  inserted  in  it,  reaching  almost  to  the  bottom,  so 
that  if  any  water  should  get  into  the  interior  of  the  float  through  a 
defective  joint,  it  is  expelled  through  the  tube  as  soon  as  the  pressure 
of  steam  is  removed  from  the  outside  of  the  float,  after  filling  a  tender. 

The  apparatus  is  equally  applicable  when  the  supply  of  water  is  ob- 
tained from  a  reservoir  at  the  foot  of  an  embankment,  from  a  well  con- 
siderably below  the  level  of  the  ground,  or  from  running  water. 

In  this  plan  of  raising  water  by  the  direct  action  of  steam  pressure, 
it  might  be  expected  that  the  cpndensation  of  steam  in  the  water  cy- 
linder would  be  so  considerable  as  to  interfere  seriously  with  the  work- 
ing of  the  apparatus;  but  it  must  be  borne  in  mind  that  the  larger  the 
cylinder,  the  smaller  is  the  extent  of  surface  presented  for  condensa- 
tion, in  proportion  to  its  contents ;  and  it  has  been  proved  by  experi- 
ment that  this  is  not  a  serious  objection  in  the  size  of  the  present 
apparatus ;  while  the  friction  and  waste  of  power  involved  with  the 
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pumps  and  engines  now  in  use  are  obviously  sayed.  In  order  to  vh 
certain  whether  a  locomotive  boiler  can  afford  to  lose  the  amount  of 
steam  requisite  to  raise  the  water,  especially  where  the  lift  10  from  50 
to  60  feet  high,  a  boiler  has  been  constructed  of  141  gallons  capacity, 
69  per  cent,  of  which  was  filled  with  water,  connected  by  a  flexible 
tube  with  a  water  cylinder  holding  131  gallons, — the  arrangement 
being  in  all  respects  similar  to  that  already  described ;  the  discharge 
water  pipe  from  the  cylinder  rose  60  feet  perpendicularly,  but  had 
valves  at  various  lower  elevations.  The  water  pipe  was  4  inches  dia- 
meter inside,  and  the  steam  pipe  1|  inches  diameter,  and  the  area  of 
steam  way  in  the  tap  1*83  square  inches.  Many  trials  were  made,  in 
each  of  which  131  gallons  of  water  were  raised ;  the  average  height 
of  lift  being  52  feet,  and  the  average  pressure  of  steam  in  the  boiler 
56^  fibs,  per  square  inch.  In  order  to  guard  against  too  rapid  a  gene- 
ration of  steam,  and  to  approximate  to  the  condition  of  a  locomotive 
when  standing  at  a  station,  the  damper  remained  closed  during  each 
trial.  It  was  then  found  that  the  loss  of  steam  pressure  in  raising  the 
131  gallons  of  water  52  feet  high,  was  only  4*2  S>s.  per  square  inch, 
and  the  time  required,  32  seconds.  When  the  damper  remained  open, 
the  steam  was  generated  more  rapidly  than  it  was  used,  and  the  pres* 
sure  then  rose  during  each  trial.  Hence,  a  locomotive  just  arrived  at 
a  station  will  always  have  sufficient  steam  to  spare  to  refill  the  tender; 
and  this  will  consequently  be  effected  at  the  entire  saving  of  the  pump- 
ing engines,  pumps,  and  buildings  at  present  necessary,  while  the 
heavy  expenses  now  incurred  of  attendance^  repairs,  and  fuel,  are  dis- 
pensed with. 

With  this  apparatus,  there  is  no  difficulty  in  working  during  frost; 
the  crane  and  pipes  being  keptcalwavs  empty,  and  the  water  cylinder 
below  the  ice — ^thus  removing  tKe^^danger  of  the  pipes  bursting,  and 
obviating  the  necessity  of  keeping  them  thawed  by  the  application  of 
fires,  as  m  the  case  of  the  present  water  cranes.  This  is  a  considenh 
tion  of  no  little  importance,  especially  in  Canada  and  other  countries 
subject  to  severe  and  protracted  frosts.  The  steam  that  is  condensed 
in  forcing  up  the  water  is  not  entirely  lost,  as  it  serves  slightly  to  warm 
the  water  which  will  shortly  supply  the  boiler.  It  has  been  computed 
that  the  cost  in  fuel  of  raising  1000  gallons  of  water  50  feet  high,  by 
this  process,  is  less  than  one  halfpenny ;  and  the  plan  is  therefore 
recommended  by  economy,  great  simplicity,  and  rapidity  of  action. 

Mr.  A.  Fryer  said,  he  had  been  led  to  this  plan  by  difficulties  ex* 
perienced  in  raising  continually  large  quantities  of  saccharine  fluids, 
of  a  specific  gravity  of  about  1*3,  which  had  to  be  raised  a  height  of 
60  feet,  to  the  top  of  the  sugar  manufactory.  Cranes  were  previously 
used  to  lift  the  bags  of  rough  sugar  to  the  top  of  the  building,  but 
this  was  found  to  be  a  slow  and  expensive  process  when  a  large  amount 
had  to  be  conveyed,  and  pumps  were  then  employed  for  the  purpose; 
the  first  process  of  dissolving  the  sugar  in  hot  water  being  performed 
at  the  bottom  of  the  building,  and  the  liquid  then  pumped  up  to  the 
top ;  but  the  pumps  were  found  to  be  rapidly  worn  and  cut  by  the 
large  quantity  of  sand,  pieces  of  cane,  and  other  rubbiah  that  was 
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mixed  with  the  rough  sugar,  and  no  form  of  pomp  was  able  to  stand 
the  work.  He  then  tried  the  direct  application  of  the  steam  pressure 
to  force  up  the  liquid  through  a  pipe,  and  found  it  so  completely  suc- 
cessful that  the  plan  was  adopted  for  the  whole  of  the  work.  The 
dissolved  sugar  was  put  in  a  large  close  yessel,  like  a  circular  boiler, 
6  feet  diameter,  with  a  delivery  pipe  4  inches  diameter,  extending 
from  it  to  the  top  of  the  building,  a  height  of  60  feet ;  and  steam  at 
40  fts.  per  inch  pressure  was  let  into  the  upper  part  of  the  vessel, 
and,  pressing  upon  the  surface  of  the  liquid,  forced  it  instantly  up  the 
delivery  pipe,  the  lower  end  of  which  reached  to  the  bottom  of  the 
vessel  inside.  The  process  was  effected  with  great  rapidity,  the  solid 
refuse  lying  at  the  bottom  of  the  vessel  being  swept  clean  out,  toge- 
ther with  the  liquid.  A  quantity  of  20,000  gallons  per  day  was  regu- 
larly raised  in  this  way,  and  the  solid  matter  carried  up  besides 
amounted  to  several  tons  per  day.  The  vessel  was  recharged  by  con- 
densing the  steam  in  it  by  a  jet  of  cold  water  upon  the  outside,  and 
opening  a  communication  with  the  vat  in  which  the  sugar  was  dissolved; 
the  vessel  then  became  rapidly  filled,  and  the  process  of  letting  in  the 
steam  and  expelling  the  contents  up  the  delivery  pipe  was  directly  re- 
peated. There  was  found  to  be  but  little  waste  of  steam  in  this  pro- 
cess, although  no  float  was  used  in  the  vessel,  and  the  steam  was  ad- 
mitted direct  upon  the  surface  of  the  liquid ;  for  a  film  of  boiling 
water  was  immediately  formed  upon  the  surface  of  the  liquid  by  the 
condensation  of  a  small  portion  of  the  steam,  which  acted  effectaallv 
as  a  non-conducting  diaphragm,  cutting  off  the  communication  with 
the  colder  liquid  below,  since  there  was  no  circulation  to  convey  the 
heat  downwards. 

He  had  also  made  a  trial  of  the  same  plan  for  raising  water  from  a 
well  65  feet  deep  upon  the  works,  in  which  the  pump  was  sometimes 
under  water,  so  that  the  valves  could  not  be  reached  for  repairs,  and 
the  pump  was  consequently  stopped  working ;  and  he  had  succeeded 
in  raising  100,000  gallons  of  water  per  day  from  the  well,  by  that 
means.  In  this  case,  the  rising  main  from  the  pumps,  which  was  18 
inches  diameter,  had  a  second  pipe,  4  inches  diameter,  inserted  within 
it  extending  nearly  to  the  bottom,  and  having  a  valve  at  the  bottom 
opening  upwards ;  the  space  between  the  two  pipes  was  closed  at  the 
top  with  a  steam-tight  joint,  and  steam  of  40  Sbs.  pressure  was  admit- 
ted to  it  from  an  adjoining  boiler.  This  steam  expelled  the  water  from 
the  space  between  the  pipes,  driving  it  up  the  centre  pipe ;  and  on 
shutting  off  the  steam,  a  fresh  supply  of  water  entered  this  space  by 
condensation  of  the  steam,  and  was  again  expelled  up  the  centre  pipe 
by  repeating  the  process. 

In  order  to  ascertain  whether,  in  the  case  of  filling  locomotive  ten- 
ders, there  would  be  any  risk  of  difficulty  from  want  of  sufficient 
steam  in  the  engine  boiler  to  serve  for  raising  the  water,  he  had  tried 
some  experiments  with  a  small  boiler  disconnected  from  any  other 
work,  raising  the  water  by  the  steam  pressure,  from  a  close  vessel  up 
a  vertical  stand-pipe,  which  had  cocks  fixed  into  the  side  at  different 
lavelS|  that  could  be  opened  successirely  for  disoharging  the  water. 
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He  found  that  the  water  was  discharged  at  60  feet  height,  with  a  pres- 
sure of  steam  in  the  boiler  of  27  fts.  per  square  inch,  which  was  only 
slightly  above  the  pressure  required  to  balance  the  column  of  water. 
The  quantity  of  steam  required  was  found  to  be  so  small,  that  a  sup- 
ply of  water  sufficient  to  fill  a  locomotive  tender  was  easily  rsused  with 
the  boiler  fire  checked  and  the  damper  kept  closed,  to  correspond  with 
the  condition  of  a  locomotive  standing  at  a  station.  In  applying  this 
plan  for  filling  tenders,  his  object  was  to  employ  the  power  available 
m  the  locomotive  engine  for  raising  the  water  direct,  instead  of  re- 
quiring the  erection  of  fixed  pumping  machinery  and  engine  power  at 
each  station. 

It  was  thought  that  the  plan  possessed  many  advantages.  It  had 
great  simplicity,  and  was  free  from  liability  to  derangement  from 
frost ;  the  saving  also  in  first  cost  would  be  very  considerable,  where 
stationary  engines  had  now  to  be  employed  for  pumping. 
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Bedfttead, 


Fattening, 


Alkalies, — PreseryaL  of  Caustic  John  Seiberling, 

Amalgamator,        .  Wm.  Gluyas, 

— — — ^^-«  •  James  White,  • 

Ant  Trap,  .  Cottingham  dc  Menefee, 

Artificial  Legs,  •  B.  W.  Jewett, 

Auger,  .  W.  A.  Ives, 

Augers, — Handle  Fastenings  for  J.  M.  Hathaway, 

Bed  Bottom,  •  L.  W.  Buxton, 

Slat,  .  J.  N.  Dennett, 

.  Wm.  Deckmann, 

John  Leigh, 
H.  T.  Smith, 
Beehives,  .  Daniel  Arndt, 

■  ■■■■  •  £•  S«  Bacon, 

— — —  .  Wm.  Hjde, 

-^— -*-  .  Samuel  Maitland 

.  C.  Williams, 

Bells, — Apparatus  for  Ringing     James  Harrison, 
Belt-shipper,  .  J.  C.  Goar, 

Black-boards, — Composition  for  J.  B.  Rowell, 
Blanks, — Machine  for  Rolling  N.  C.  Lewis, 
Blind  Rods, — Wiring  Jacob  Coover, 

Boiler  Tubes, — Drawing  .  8.  J.  Perry, 

Books  and  Paper, — ^Trimming      Gabriel  Utlej, 
Boots  dc  Shoes, — Manufacture  of  L.  R«  Blake, 


c* 


Bottles, 


J.  N.  Bodine, 
'  ■  .  John  Maurer, 

', — Apparatus  for  Filling    C.  A.  Gregory, 
Boxes, — Cutting    •  C.  Sewcrkrop, 

Brakes,->Car  .  H.  W.  NorviU, 

, — Carriage  Edward  Behr, 

, — Railroad  Car     .  Walter  SomervUle,  Jft, 

,"-8elf-acting  Wagon        George  Buchanan, 
Bread  Slicer,  .  L.  W.  Baker,  • 

Bf«ast  Pampa, — Constructtoii  of  Jt  H.  Beadle,      • 


Philadelphia, 

San  Francisco, 

Bangor, 

Texana, 

Gilford, 

N.  Haven, 

City  of 

Nashua, 

Bath, 

Canton, 

Edgefield, 

Washington, 

Zanesville, 

Albion, 

Emery, 

Fort  Wayne, 

Weston, 

Troy, 

Monterej, 

Lynn, 

Boston, 

Cbambersbnrg, 

Columbia, 

Chapel  HiU, 

Abington, 
•I 

Bridgeton, 
City  of 

Poughkeepsie» 
Louisville, 
Livingston, 
City  of 

Mitchell  Stat, 
Hickory, 
Marlboro*, 
City  of 


Penna.  14 

Cal.  7 

Me.  38 

Texas,  7 

N.  H.  7 

Conn.  S8 

N.Y.  Jl 


N.  H. 

Me. 

Ohio, 

8.  C. 

D.  C. 

Ohio. 

N.Y. 

Ohio, 

Ind. 

Mo. 

N.Y. 

CaL 

Ml 


Penna. 
8.C. 
N.  C. 
Ml 


N.J. 
N.Y. 


«< 


7 
SI 
81 

7 
14 
91 
S8 

7 
S8 
88 
88 
14 

7 

7 

7 
81 

7 
14 
14 
14 
14 


Ky.  7 

Aim.  81 

N.Y.  7 

Ya.  81 

Pennm.  SS 

Masa.  H 

N.Y.  81 
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Brick  Machinesi 


W.  8.  WaJlaee, 
"Wm.  Wood, 
G.  K.  Proctor, 
Ij*  8i  In^rahnDy  • 


Borgl&r  Alarm,— Clock  uid 
Batter-worker,       • 

Candle-wicki,  •  J.  H.  Tatom, 

Candlee, — Machinery  for  Mould.  Ferdinand  Meyroae^ 
CaneMM>Terera,  •  E.  H.  Angamar, 

Cans, — Exhauating  and  Sealing  W.  Y.  Gill, 

,^-Groovea  in  Necka  of         J.  D.  Willonghbj, 
Car  Register,  •  L.  H.  French,     . 

—  Seata  and  Coachee,  •  David  Pennoyer, 

Cars, — Iron  •  Richard  Montgomery, 

, — Sleeping  •  J.  B.  Sutherland, 

Carriages, — Eiten.  of  Seats  for    J.  A.  Nay  lor,       • 


Cattle  Ties, 

Chair  Bottom, — Metallic 

,— Folding  , 

Cheese  Cutter,      • 
■  Hoops,  « 

Chuck  and  Coanter-aink, 
Churn,  « 


Clothes  Dryer, 


Coal, — Separating  Slate  from 

CofiiM  Roaster,  • 

Coloring  Matter  from  Oak  Bark,  Carl  Henrichs, 


George  Hull, 
Volney  Stockton, 
J.  H.  Swan, 
J.  G.  Barker, 
H«  A*  Roe, 
Daniel  Argerbright» 
J.  M.  Buell, 
Hnlchins  A  Leach, 
Ransom  Gilbert, 
D.  K.  Hickok,     . 
Josee  Johnson, 
L.  P.  Gamer,      • 
R.  Little, 


Cooking  Range, 
Cork-drawer, 
Corn  Planters, 


^-^-  Shellers,        • 
— -  Sulk  Cutters, 
Cotton  Bales,— Fastenings  for 
'  Gins,  • 


Presses, 


Couplings  for  Belts, 
,— Car 

^■"""^  • 

Coupling, — Hose  • 

Couplings, — Railroad  Car 
Crimping  Machines,  • 

Cultivators,  • 


-, — Cotton 


Cupboard  and  Sink,         • 
Cutlery,— Handles  for 
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E.  G.  NUes, 
Chas.  Alexander, 

F.  G.  and  E.  A.  Floyd, 
J.  8.  Fowler, 

Aaron  Miller, 

D.  and  H.  Wol^ 
C.  L.  Waffle, 
George  Danforth, 
J.  R.  Marshall, 
J.  W.  Evana,      • 
A.  H.  Burdine, 
John  Goolding,   • 
J.  C.  Sellers, 
Chas.  Fairfax,  Jr., 
R.  8.  Potter, 
L.  H.  Shnlar,      . 
George  Hancock, 
W.  H.  H.  MiUer, 
David  Bissell, 
Thomas  Black,  . 
Schuyler  Goldsmith, 
L.  E.  Hawkins,  • 

E.  8.  Huff, 
Lewis  Leber,       • 
T.  W.  McDill, 
Mark  Rigelt, 
Jackson  Shannon, 
Taylor  6c  Graves, 
Ephraim  Wells, 
Ferdinand  Wolf, 

G.  W.  N.  Yost, 
J.  L.  Middlebrooks, 
Anthoni  Iske, 
Matthew  Chapman, 


Americna, 
Hartford, 
Beverly, 
Grafton, 

City  of 

St.  Louis, 

New  Orleans, 

Henderson, 

Petersburg, 

Philadelphia, 

North  East, 

City  of 

Detroit, 

Rahway, 

Port  Crane, 

Williamsburgh, 

City  of 

Watertown, 

Madiaon, 

Gratis, 

Zanesville, 

Penobscot, 

Morrtsville, 
« 

City  of 

Ashland  Bor'h, 

Middle  Branch, 

City  of 

Cincinnati, 

Waabington, 

Macomb, 

Peoria, 

Brockport, 

Lebanon, 

Sharon, 

Friendsville, 

Marine, 

City  of 

Chulaboma, 

N.  WUbraham, 

Woodville, 

Cincinnati, 

Chicago, 

Crawfordsville, 

Providence, 

Williamsport, 

Detroit, 

Prince  ville, 

Wauga, 

Sangamon, 

Zanesville, 

Springfield, 

Oquawka, 

Dawson, 

DakoU, 

Fort  Adams, 

Auburn, 

Brooklyn, 

Yellow  Springs, 

Salem, 

Lancaster, 

Greenfield, 


Ga. 

Conn*  14 

Mass.  7 

Ohio,  7 

N.Y.  %i 

Mo.  7 

La.  28 

Ky.  14 

Va.  81 

Penna.  28 

N.Y.  28 

Mich.  14 

N.  J.  21 

N.Y.  28 

Ohio,  7 

N.  Y.  21 

Mass.  14 

Ohio,  28 

"        21 
II  7 

Me.  14 

Vt.  28 

•«  21 

N.Y.  14 

Penna.  7 

Ohio,  28 

N.Y.  7 

Ohio,  21 

D.  C.  7 

III.  28 

N.  Y.  14 
Penna.  28 
Ohio,  21 
111.  21 
21 
21 
28 
28 
28 
21 
28 
7 
7 


II 


N.Y. 

Miss. 
Mass. 

Miss. 

Ohio. 

III. 

Ind. 

R.L 

Penna.  28 

Mich.     28 

111.  28 
14 
14 
28 
21 
21 
14 
14 
14 
28 
14 
28 
7 


II 
•I 


Ohio, 

III. 


M 


Ga. 

Wis. 
Miss. 


M 


N.Y. 
Ohio, 
Ga. 
Penna.    7 
Mass.       7 

80 
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Decolorizers, — Compoands  as 
Deep  Sea  Sounding  Meter, 
Distillers  Mash  Tubs, — Constr. 
Ditchinii^  Machines, 
Doors  Open, — Holding 
Drain  Tilefl, — Bottom  Plates  for 
Drain  The  Machines,        • 
Drills,— Rock 

Elevators  for  Store-houses, 

Files, — Machines  for  Cutting 

Fire  Arms, — Projectiles  for 

'  , — Rammers  for  Revol. 

■  EncapG, 

Flasks  for  Casting  Iron  Columns, 
Flour, — Device  for  Bolting, 
Fodder, — Machine  for  Cutting 
Foot-scrapers,  • 

Fruit  Cans, — Sealing 

—  Jars,  • 
Furnaces, 

■        , — Feeding  Sawdust  to 

■  for  Heating  Buildings 

Gas, — Apparatus  for  Compress*g 
«         Burners, 

—  Meters,  • 
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Pipe-cutter, 


Gate, 


Gearing,  • 

Girders, — Trussed  Compound 
Glass  Vessels, — Attach.  Covers  to 


'  -  '  » — Metallic  Covers 
Globe, — Auto.  Terrestnal  Time 
Glue, — Machines  for  Cutting 

, — Preparation  of 

Gold  Chains, — Making     • 

—  Pens, — Rolling 

^—  Washer  and  Amalgamator 

Grain  Separators,  . 

Grinding  Grain  and  Apples, 

Grubbing  Machines, 

Guos, — Cafie  • 

Hammers,  • 

Hand-cuff,  • 

Harrows,  • 

Harvesters,  • 


— , — Auto.  Rakei  for 

, — Grain 
Harvesting  Machines,       • 
Hat-bodies, — Forming 
Heating  A  Cooking  Apparatn 
■  Rooms, — Device  for 

Hinges,^-8pike  for  • 

Horse-shoe  Nails, — Machine  for 
Bonee  Hooftr-Partog     • 


P.  M.  Belton, 
J.  M.  Brooke, 
D.  P.  Patterson, 
A.  S.  Ballard, 
Arthur  de  Witzleben 
John  Partions,      • 
Gottlieb  Graessle, 
David  Ralston,    • 

W.  H.  Allen, 

Wm.  Van  Anden, 
Cranston  dc  Bates, 

C.  R.  Alsop,        • 
O.  F.  Burton, 
Henry  Demmick, 
Wm.  Halderman, 
P.  8.  Clinger,      • 
£.  G.  Burger, 
Cooper  &  Haller, 
J.  C.  Baker, 

D.  T.  Woodrow, 
Samuel  Kennedy, 
W.  H.  Churchman, 

W.  H.  Gwjnne, 
A.  G.  Haroaker,  . 
Nathaniel  Tufls,  Jr., 
Wilson  A  Pox,    • 
Wm.  Kenyon, 
H.  A.  House,      • 
D.  E.  Fenn, 
Wm.  McAfee,     . 
A.  M.  Street, 
J.  A.  Roebling,    • 
R.  D.  Bryce, 
•  Reighard  dc  Knecbt, 
John  Bird, 
F.  S.  Barnard,     . 
Thomas  Brown,  Jr., 
J.  M.  Hunter, 
Isaac  Lindsley, 
Alexander  Morton, 
J.  C.  Dickey, 
N.  A.  Patterson, 
C.  B.  Hutchinson, 
J.  B.  Ash, 
Armenius  Davie, 

Jleinhold  Boeklen, 
Wm  H.Kimball, 
M.  D.  Meriwether, 
George  Farmer, 
J.  H.  Irwin,         • 
F.  H.  Manny, 
W.  8.  Stetson,     . 
I.  C.  Twining, 
Chss.  Marston,    • 
J.  H.  Maydole, 
Wm.  Fuzxard,    • 
Edward  Conwaj, 
Lewis  Newsom,  . 
Henry  Garrett, 
Amos  Whittemore, 
Abraham  Baker, 


Brooklyn,  N.  T.    14 

U.aN.  7 

Fayette  eob,  Penna.  %i 

Mt.  Pleasant,  Iowa,     14 

Washington,  D.  C.     29 

Cleveland,  Ohio,       7 

Hamilton,  •*        14 

Carlisle,  Feona.  21 


Brooklyn, 

Poughkeepsie, 
New  London, 
Middletown, 
City  of 

M 

Freeport, 

Conestoga  Cen. 

Tpsiianti, 

Carlisle, 

Mechanicsburg, 

Cincinnati, 

Hibbette, 

Janesville, 

City  of 

Peoria, 

Boston, 

Reading, 

Steubenvilie, 

Brooklyn, 

Tallmadge, 

Summervillet 

Denmark, 

Trenton, 

E.Birmingham, 

Birmingham, 


N.Y.    28 

14 
Conn.    14 

7 

N.  y.    7 

21 
III.  7 

Penna.  14 
Mich.  14 
Penna.  7 
Ohio,  14 
28 
28 
Wis.      14 


«t 


c* 


«• 


N.  Y.      7 

111.  7 

Mass.     14 

Penna.  21 

Ohio.     14 

N.Y.    21 

Ohio,     2S 

Mich,    21 

Tenn.    14 

N.  J.     28 

Penna.  21 

21 

21 

88 

7 

14 

7 

28 

28 

28 

7 

21 

21 


4( 


<« 


N.Y. 
Mass. 

N.  Y. 
R.  I. 
N.  Y. 

M 

Tenn. 
N.  Y. 

Md. 
Ind. 


City  of 

8.  Danvera, 

City  of 

Providence, 

City  of 

Saratoga  Spr's, 

Kingston, 

Auburn, 

Elkton, 

Shelbyville, 

Brooklyn, 

Augusta, 

Denmark, 

Osceola, 

Beardatown, 

Rockford, 

Baltimore, 

Wrightstown,    Penna.  14 

Viroqua,  Wis.      14 

Eaton,  N.  Y.      7 

Charlestown,      Mass.      7 

Dayton,  Ohio,     29 

Galtipolia,  **        21 

Richmond,         Mo.         7 

Camhridgeport,  Mast.     14 

Shenandoah  co.»Va.         7 


N.Y.  28 

Me.  7 

Tenn.  28 

Fla.  21 

111.  21 

u  28 

Md.  14 
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InsecU, — Appa'c  for  Destroying    Adolph  Isaacsen, 
Ink  Botlles, — Caae  for  Indelible    Edward  Daniels, 


Iron  Bars,  d^c, — Rolling 

Joists, — Machine  for  Dressing 
Journal  Boxes,       • 

Knitting  Machines,  • 

L»am|)s,  • 


I^antems,  • 

loathe, 

Jjeather-splitting  Machines, 

I.ife-boat, 

I^ock,  • 

Locom.  Engs., — Dispos*g  Sparks  L.  P.  Teed, 

«->Watef-heater      8.  F.  Allen, 

liUbricator,  •  E.,  B.,  A.  T.  8.  Parker, 

Manganese, — Manu.  of  Otyd  for  C.  T.  Dunlop, 


Bernard  La  nth,  • 

J.  H.  8tory, 
Montgomery  Queen, 

Walter  Aiken, 

George  Blanchard, 
T.  B.  Smith, 
J.  T.  Williams,  . 
T.  B;  De  Forest, 
B.  D.  Whitney, 
J.  F.  Flanders, 
8amuel  Mills,      • 
Wro.  H.  Greenwood, 


John  Merry, 
Herrmann  Jury, 
Whitehead  &  Kettle, 
L.  8«  Chichester, 
George  Sherman, 
J.  8.  8mith, 
Daniel  Read,       • 
G.  J.  Rice, 
James  Shaw,       • 


Marking  Stock, — Mode  of 
Miittress.^Spring 

Meat  and  Vegetabia  Chopper, 

Metallic  Alloy  for  Journals, 

Military  Caps, 

Mill, — Grinding     • 

, — Sugar-grinding      • 

Mills,— Gig 

•^—  for  Cutting  and  Grinding,    Evariste  Mire, 
, — Grinding    •  P.  G.  McCulIa,   • 

— , — Portable,  •  Nelson  Burr, 

, — Q«artz        •  J.  C.  Davis,         • 

, — Sugar  Cane,  •  H.  T.  Douglas, 

Millstones, — Curb  for  O.  L.  Richardson, 

— — : — .—Machines  for  Pick'g  John  Kelly, 

I        , Dress'g  S.  K.  Landes, 

Molding  Machine, — Shaping  &    H.  D.  Stover, 

Mop-holder,  •  B.  W.  Bruel,      • 

Kail  Head, — Picture         •  J.  B.  Sargent, 

Piate-feedere,  Wm.  Riley,  Jr.,   • 

flails, — Cleansing,  dice,  Galvan.  Wm.  Blake, 

Omnibus  Registers,— 8elf-lock*g  Michael  Offiey,   • 
Ores,— 'De-oxydizing  •  Isaac  Rogers, 

Ovens,  '  •  J.  M.  Read,  • 

Oxychloride  of  Lead, — Making    Ludwig  Brnmlen, 

Paddle  Wheels, — Fastening  for    Ezra  Reid, 
Paint  Can,  •  E.  A.  Leland, 

Paper  Pulp,  •  F.  Do  Compoloro, 

~  Stock, — Manu.  of  Leather  E.  and  J.  R.  Cushman, 
Pavements,  dtc.,—  Composition     George  Scrimshaw, 
Photographic  Camera,       •  August  Semmendinger, 

Medal,  D.  F.  Maltby,      . 

Piano-forte,  •  Herman  Linderman,  . 

^-^ Keys,  G.  J.  Schoenemann, 

Picture  Frames,  &c., — Enamel'g  Robert  Marcher^ 
Pipes, — Cleansing  Galvan.  Iron    Wm.  Blake,        • 
-Construe  Sf-  Joining  of  T.  8.  Truss, 


City  of  N.Y. 

Southampton,    Mass. 


— «- 


Planing  Machine,  .  H.  D.  Stover,       • 

~, — Cutter-head  for  rotary  " 

■  Theodore  Christian^ 


Pittoburgh, 

Cincinnati, 
Brooklyn, 

Franklin, 

City  of 
Marietta, 


21 

7 
Penna.  31 


Ohio, 
N.Y. 

N.H. 

N.Y. 
Ohio, 


21 

28 


7 

28 


York  Borough,  Penna.  28 

City  of  N.Y. 

Winchendon,  Mass. 
Bostnn,  •« 

City  of  N.  Y. 

Galva,  111. 
Wh.Deer  Milk,  Penna. 

Chicago,  III. 

Schenectady,  N.  Y. 

Glasgow, 
Eldorado  co.. 
City  of 


7 

7 

14 

7 

U 

7 
7 

7 

N.  Brit   7 


Memphis, 
City  of 
Hamilton, 


Cal. 
N.Y. 

« 

Tenn. 

N.Y. 


14 
14 
28 
28 

7 
21 

7 
14 


Frederick  City,  Md. 

Manayunk,        Penna.  28 

New  Orleans,    La.  7 

Philadelphia,      Penna.  14 

Batavia,              III.  7 

San  Francisco,  Cal.  7 

Zanesville,          Ohio,  28 

Athens,              Ga.  14 

W.  Milton,        Ohio,  21 
W.  Cocalico,      Penna.  21 


City  of  N.Y. 

Beloit,  WU. 

New  Britain, 

Reading, 

Boston, 

Baltimore,  Md. 

N.  Haverstraw,  N.  Y. 


21 

14 

Conn.  21 
Penna.  14 
Mass.     21 


Boston, 
Hoboken, 

Bazetta, 

Brooklyn, 

Amherst, 
Milesburg, 
City  of 
Waterbury, 
City  of 

II 

Boston, 
Darlington* 
City  of 
*» 


Mass. 
N.J. 


7 
21 
28 
21 


Ohio,  28 
N.  Y.  14 
France,  7 
Mass.     21 

Penna.  21 


N.Y. 
Conn. 
N.Y. 

M 
*l 

Mass. 

EngPd,  21 

N.  Y.     21 

14 

•'        28 


7 

14 

7 

7 

14 

21 
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Ploughs,  .  J.  P.  Bond, 

— — ^  •  L.  D.  Barchf 

— ^-^  Samuel  Canterberry, 

J.  8.  Hall, 
•t 

A.  Roden,  ■ 

James  Smith, 
P.  U.  Starke, 
Bancroft  Woodcock, 
W.  E.  Wormcll, 
-Adjustable  Moles  for  Latbrop  Kazar, 
-, — Hillside  Miller  &  Henry, 


Post  Holes, — Macbs.  for  Digging  A.  W.  Porter, 


Presses, 

Press, — Copying    . 
— , — Cotton 
Presses, — Printing 


Propeller  for  Canal  Boats, 
, — Marine  • 

Shafts,— Rollers  for 


L.  W.  Harris, 

A.  Roden, 

C.  F.  Grabo, 

P.  B.  Wever, 

J.  £.  Briest, 

G.  F.  Hebard  &.  others, 

Wells  &  Barth,  . 

Thomas  Hall, 

Edward  Backus, 

G.  L.  Carver, 

Daniel  S.  Chase, 


Pruning  Trees,— Instruments  for  D«  P.  Chamberlin, 


Pumps, 


•, — Chain, 


Quadrants, — Sinecal         • 
Quilting  Frame,    • 

Railroad  Car  Springs, 

■  Windows, 

■  Cars,^Joumal-bozeB 
Car  Wheels, 

— —  Oars, — Stop.  A  Start. 


Joseph  Hardey, 
Amos  Coates, 
Wm.  Shearer, 

A.  M.  Chisholm, 
J.  L.  Newton,     . 

O.  L.  Turner, 

Messer  dc  Steinbrenner, 

Hanrey  Rice, 

Walter  Youmant, 

F.  C.  Kutt, 

J.  H.  Wygant,    . 

H.  N.  Rhodes, 


Switch, — Safety 

Switches, — Operating  Simeon  Heywood, 

G.  K.  Hyde, 

Railroads, — Construction  of  Alexander  Hay,  • 


-, — Sliding  Switches  for  H.  N.  Rhodes, 


Railway  Bars, — Lock  Joint  for      Aaron  Douglass, 
Rakes,— Horse  •        .    G.  S.  Kinsey, 

Reaping  Grain  Sc  Mowing  Grass,  A.  A.  Henderson, 
Reaping  and  Mowing  Machines,  " 

■  Elixsbeth  M.  Smith, 


Refrigerator,  • 

Rice, — Machine  for  Cleaning 

• , — Machines  for  Hulling, 

Rotary  Engines,    . 


D.  S.  Heflron, 

James  Van  Valkinbnrgh, 

C.  B.  Horton, 

H.  E.  Emery, 

Cornelius  Donovan, 

6.  A.  Goodell,     • 

P.  B.  Holmes, 


Motion, — Reciprocat'g  to  Elisha  Matteson, 


Rubber, — Devulcanizing  Waste  A.  C.  Richard, 

Sack-fastener,         •  Thomas  Hopkinf, 

Sad-iron,  •  W.  M.  Knight, 

Bails, — Working  Ships  A.  L.  Simpson,  • 

Sausage-filler,  •  J.  G.  Perry, 

Saw  Blades, — Mach.  for  Grind'g  Henry  Disston,   • 

, — Reciprocating       •  ChristiaQ  Germann, 


Greenwood, 
Sherburne, 
Holmes  co., 
W.  Manchester, 


«i 


Tallsdega, 

Norfolk, 

Richmond, 

Williamsburgh, 

Germantown, 

Leroy, 

Cincinnati, 

St.  Johnsville, 

Waterville, 

Talladega, 

Boston, 

Scarborough, 

St.  Louis, 

Buffalo, 

Cincinnati, 

Sl  Louis, 

Rochester, 

Brazil, 

Augusta, 

Hudson, 

Moline, 

Marlborough, 

Atlanta, 


S.  C.  U 
N.Y.  14 
Miss.  U 
Penna.  14 
14 
Ga. 
Va. 


t< 


28 
14 
SI 

Penna.  21 

Tenn. 

Ill 

Ohio, 

N.Y. 


Ala. 
Mass. 

Ga. 

Mo. 

Ohio, 

Mo. 

N.Y. 

8.  A. 

Ga. 

Mich. 

III. 

Ohio, 

Ga. 


28 
14 
SI 

7 
29 
SI 
14 
21 
28 

7 

7 

7 
SI 

7 
14 

7 
SI 

7 
SI 


Antigonish,  N.  S.     S8 

Black  Brook,  N.Y.    S8 

City  of  « 

Cleveland,  Ohio, 

Concord,  N.  H. 

Waterford,  N.  Y. 

Hackensack,  N.  J. 


M 


Richmond, 

Claremont, 

Brooklyn, 

Philadelphia, 

Richmond, 

Paterson, 

Reading, 

Huntingdon  co. 

Philadelphia, 

Burlington, 

Utica, 

Binghampton, 

Elmira, 

Jjincoln, 

£.  Abingdon, 

Mill  bury, 

Cincinnati, 

Brooklyn, 

City  of 

Newport, 

Buffalo, 

Durham, 

8.  Kingston, 

Philadelphia, 

Camden, 


SI 

14 

7 

7 

St 

7 

S8 
28 
S8 


M 


Vi. 

N.H. 

N.Y. 

Penna.  21 
Vt.  S8 
N.  J.  SI 
Penna.  28 
»  -  U 
14 
7 
7 
21 
28 
7 
7 
14 
28 
SS 
81 


N.J. 
N.Y. 


Ohio, 

Mass. 

« 

Ohio, 
N.Y. 

w 


Ky.  21 
N.Y.  S8 
N.H.  S8 
R.L      S8 

Penna.  21 
Mich.    SI 
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SawmiUi,— Feed  Motion  for 
•^— , — Head  Block  for 


Wm.  Clemson, 
E.  G.  Dyer, 
J.  W.  Truax, 


8aw  Teeth,— Mach.  for  Setting    T.  8.  and  H.  Diaaton, 


8awa, — Tempering 
Sawing  Stone, — Machines  for 
Scaffolds,— Portable 
Screw  Augers,^Caating 
Scythe  Fasteners,  . 

Seaming  Machines,— Doable 
Seeding  Machines,  • 


Seed  Planters, 


Wm.  Clemson, 
A.  M.  Burnham, 
R.  M.  Lytle,        • 
Carl  A  Heath, 
C.  L.  Barritt,      • 
G.  R.  Moore, 
James  Alsop,       • 
Edward  Badlam, 
Wm.  8.  Lawyer, 
M.  H.  Mansfield, 
McElroy  ic  Kimble, 
Leonard  Harriman, 
'  •  J.  P.  Alien, 

■        .  T.  M.  Green, 

■  .  James  McLaughlin, 

.  J.  R.  Mills, 

•  W.  F.  Schroeder, 

•  J.  F.  Tannehill, 

— ^— ^—  •  Miller  Warren,    • 

Sewing  Machines,  David  Haskell, 

-^—  Machine  Needles,  F.  H.  Drake, 

Ships  Berth,— Oscillating  T.  8.  Brown, 

Shirt  Stud,  •  Wm.  F.  Kubler, 

Shoe  Cleaner,        .  Thomas  Board, 

—  Pegs, — Mach.  for  Pointing  8.  G.  Brett,         • 

—  Pegging  Machine,  C.  A.  Priest, 

—  Tips, — Cutting  &  Swaging  Bearce  dc  Peck, 
Shutters  dc  Awnings  for  windows,  Jacob  David, 

Sofa  Bedstead,       •  Tendler  dc  Moeshlin, 

Spading  Machines,  .  Stuart  Gwynn, 

Spinning  Frames, — Driv.  Bands  Slade  dc  Scranton, 

— ,— Tubea  for      D.  D.  Allen, 

Spoons,*-Mach.  for  Burnishing    H.  M.  Jacobs,      • 
springs, — Carriage  •  G.  H.  Laub, 

——,— Wagon  .  Nicholas  Jenkins, 

Stalk  and  Root-cutters,     •  Frederick  Fidler, 

Steam, — Method  of  Generating    Stuart  Gwynn,    • 

■  Boilers,  •  G.  W.  Rains, 
— — , — Low-wat.  Alar.  C.  H.  Brown,      • 

—  Engines,  .  G.  W.  Van  Deren, 

, — Condensers     B.  F.  Lemmon,  • 
, — Governors  for  C.  P.  Buckingham, 

R.  W.  Gardner,  . 


-, — Pistons  for      H.  D.  Dunbar, 

Robinson  it,  Clark, 


Gaugea, 


.,— Slide  Valves   L.  P.  Rice, 
-,— Valve  Gear     Patrick  Kenney, 
— — ^      Peter  Louis, 


Steering  Apparatus, 
8top*cocks, 
Stoves,  • 


Straw-cutters, 
Stomp  Extractors, 


Albert  J.  Allen, 
Nathaniel  Snow, 
H.  A.  Chapin, 
Wm.  F.  George, 
Ma  gee  6l  Towne, 
J.  8.  and  M.  Peckham, 
J.  Stuher  and  others, 

D.  B.  Caldwell,  • 

E.  D.  Lady, 

J.  B.  Lyon%        • 


Middletown, 

Hamilton, 

Richford, 

Philadelphia, 

Middletown, 

Montpelier, 

Triune, 

Grenada, 

City  of 

Pittsburgh, 

Clinton, 

Ogdensburgh, 

Gratiot, 

Ashland, 

Fox  Lake, 

Anderson, 

DoveH, 

Milledgeville, 

Duncannon, 

Bloomfield, 

La  Porte, 

Staunton, 

W.  Middleburg 

Georgetown, 

Middletown, 

Philadelphia, 

City  of 

Ripley, 

Newport, 

Winslow, 

N.  Auburn, 

City  of 

Cambridge, 

City  of 

Bennington, 

8.  Adams, 

Hartford, 

Newark, 

City  of 

Batavia, 

City  of 

Newburg, 

Fitchburgh, 

Big  FlaU, 

New  Albany, 

Mt.  Vernon, 

Quincy, 

Memphis, 

Bellaire, 

Adrian, 

Providence, 

City  of 

Buffalo, 

Boston, 

Springfield, 

Cincinnati, 

Lawrence, 

Utica, 

M 

Cincinnati, 

Nashville, 

Milton, 

80* 


N.Y.  21 
Ohio,  81 
Vt,  28 
Penna.  28 
N.Y.  21 
Vt.  21 
Tenn.  14 
Miss.  21 
N.Y.  21 
Penna.  28 


III. 

N.Y. 

Ohio, 


u 


Wis. 

Ind. 

Ga. 


Penna. 
Iowa, 
Ind. 
Va. 
,  Ohio, 
Mass. 
Conn. 
Penna.  28 
N.Y.  7 
Va. 
N.H. 
Me. 


i( 


N.Y. 

Mass. 

N.Y. 

Vt 

Mass. 

Conn. 

Mo. 

N.Y. 

u 

M 

t< 

Mass. 

N.Y. 

Ind. 

Ohio, 

111. 

Tenn. 

Ohio, 

Mich. 

R.  L 

N.Y. 

Mass. 

M 

Ohio, 
Mass. 
N.Y. 

M 

Ohio, 

Tenn. 

Conn. 


28 
28 

7 
28 

7 
21 
U 
21 
28 
28 
14 
14 
21 
28 
14 


28 
U 

7 
28 
21 
28 
28 

7 

7 
14 
14 
14 
28 

7 
14 

7 
14 

7 

7 
14 
14 
14 
28 
14 
28 
14 
14 
21 
21 
14 
7 
7 
7 
28 
14 


sm 
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Stump  Extractors,  . 

Surveyors  Instrument, 

-^^ Leveling  Instruments, 

•^— Measure, 

Sweeping  Machine, — Street 

Table, — Circular    , 
Tacks, — Applying  Washers  to 
Tanks, — Construction  of  Stone 
Tanning, — Compositions  for 

■  Apparatus, — Construe. 
Telegraphic  Apparatuses, 

■  Instruments, 

Telegraphs, — Lightning-arrester 
Tenoning  Frame, 
Thiih  to  Vehicles,— Attaching 
Thread, — Dressing  and  Finish*g 

Threshing  Machines, — Cylinders 
Tires, — Machine  for  Bending 
Tire, — Machine  for  Upsetting 


Tool  Handles,        • 
Trace-fastener,  • 

Tra  ps, — A  n  imal     . 
Trap, — Steam  • 

Tree  Protector,       • 
Trunks, 

Trusses, — Construct,  of  Hernial 
Turbine  Water  Wheels,    . 

Umbrellas, 

Vinegar, — Manufacture  of 

Washing  Machine, 


Washstand, — Fountain    . 
Watches, — Le?er  Escapement 
Water  Elevators, 
■  from  Wells, — Deliyering 
Wheels, 


Wheels  for  Vehicles, 

, — Holder  for  Polishing 
Willow-peeler, 
Window  Shade  Fixture,  • 
■  Washer,  • 

Wrenches,  • 

Wrench  and  Pincers, 

Vise,  • 

■ZTisaiOHg* 

Brides,— -Truss       • 
Screws,— Cutting  Wood  • 
— ,— Wood    . 


Wm.  dc  Daniel  Kimmel, 
Able  Ware,  • 

Lorenzo  Lea, 
W.  H.  Paine,      . 
Jacob  Edson, 

J.  F.  Finger, 
J.  G.  Howard, 
L.  B.  Darling,     . 
Alexander  Hill, 
Dennis  Aldrich, 
L.  Bradley, 
David  Flannery, 
E.  F.  Reynolds, 

D.  F.  8.  Ways,  . 
Asa  Greenwood, 

E.  H.  Plant, 
Hall  &  Merrick, 

• 
L.  and  E.  Whitman, 
Wm.  Bailey,        • 
Orlando  Foster, 
Olmstead  dc  Walker, 
C.  V.  Sutler, 
J.  G.  Rogers, 
Sylvenus  Walker, 
George  Slusser,  • 
Nehemiah  Upham, 
W.  W.  Taylor,  . 
S.  Bourne,  Jr., 
L.  B.  White, 
Bradford  Stetson, 

J.  P.  Schenkl,     . 

John  Palmer, 

S.  T.  and  David  Adama, 
J.  S.  Davis, 
Hugunin  db  Whitney, 
Solomon  Hunt, 
Patterson  dc  Ramsey, 
H.  E.  Smith, 
A.  Threlkeld,      . 
J.  R.  Ender, 
John  Devlin,       • 
Hiram  Nash, 
James  Dakin,      • 
John  Blocher, 
Adolphus  Lind,  • 
H.  G.  Nelson, 
T.  C.  Hendry,    . 
£.  W.  Nichols, 
J.  M.  Wood, 
R.  B.  Burchell, 
John  Middleton, 
E.  S.  Scripture, 
Ezra  Ripley,        • 
M'm.  Russell, 


Wm.  Howe, 
T.  W.  Harvej, 
T.  J.  Sloan, 


Cambridge  C'y,  Ind.  14 

Athens,              Me.  29 

Jackson,             Tena.  31 

Sheboygan,        Wis.  7 

Boston,              Mass.  14 


Marion,  8.  C. 

S.  Braintree,  Mass. 

Providence,  R.  I. 

Dubuque,  Iowa, 

St.  Louis,  Mo. 

City  of  N.  Y. 

Jackson,  Miss. 

West  Farms,  N.  Y. 

Baltimore,  Md. 

Toulon,  111. 

Plantsville,  Conn. 
W.  Willington,     " 

Winthrop,  Me. 
London  Grove, 

Kenosha,  W^is. 

Victoria,  III. 

Wataga,  •* 

San  Francisco,  Cal. 

Boston,  Mass. 

Hillsboro',  Ohio, 

Norwich,  Conn. 

8.  Dartmouth,  Mass. 

City  of  N.  Y. 
Moscow,  " 

Uxbridge,  Mas& 

Boston, 


U 

28 
21 

7 
21 
28 
21 
21 

7 
14 
14 
21 

7 

21 

Penna.  14 

7 

7 

7 
14 
28 
14 
28 
21 

7 
21 
14 


Mass.    21 


Fort  Scott,         Kansas,  7 


Medina, 

Tiffin, 

Cleveland, 

Danville, 

Kingston, 

Philadelphia, 

Boone  co., 

Trenton, 

PhUadelphia, 

Maysville, 

Cleveland, 

Williamsvilie, 

San  Francisco, 

Lockport, 

Cooyers, 

Worcester, 

Seneca, 

Brooklyn, 

City  of 


4« 


M 


Ohio,  21 
14 
21 

Ind.  28 
Tenn.  21 
Penna.  28 
Ind.  14 
La.  7 

Penna.  14 
Ky.  7 
Ohio,  21 
N.  Y.  7 
Cal.  7 
N.  Y.  28 
Ga.  7 

Mass. 
N.  Y. 


•t 


Troy, 
Stoughton, 


Springfield, 
City  of 
Paris, 


7 
7 
7 
28 
28 
14 
Maa*.     14 


44 


U 


Mass.  28 
N.Y.  28 
FnMe,28 
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ADDITIONAL  IMPBOTIMIIITS. 


Churn, 
Lamps, 


M.  L.  Biiuder, 
Alburtus  Geiger, 


RE-I8BUS8* 


J.  M.  Cooper, 
J.  L.  Lowry, 


Fire  Arms, — RevoWing     • 

Plugs. 

Gases, — Appa's  for  Naphthaliz'g  £.  H.  Asbcroft, 

Hat-bodies, — Mach.  for  Making    A.  B.  Taylor, 

Lamp  Shades,  •  Chas.  &  A.  C.  Wilhelm, 

Shoes, — Wooden-soled  Henry  Wight,    • 

Steam  Boilers, — Safety  Apparat.  Timothy  Clark, 

Stoves,  .  P.  N.  Burke, 

Water  from  Wells,— Drawing      J.  W.  Wheeler, 


DB8I0NB. 


Carpet  Patterns  (3  cases^, 

8     "       . 

Coffins,  • 


E.  J.  Ney, 

H.  G.  Thompson, 

J.  P.  Cunninghami 


Cleveland, 
Dayton, 


Pittsburgh, 
•« 

Boston, 

City  of 

Philadelphia, 

Cambridge, 

Bedford, 

Buffalo, 

Cleveland, 


Lowell, 
City  of 

Franklin, 


Ohio, 


u 


7 
14 


Penna.  21 
81 
Mass.  14 
N.  Y.  21 
Penna.  21 
Mass.  7 
N.  y,  28 
"  21 
Ohio,     21 


Mass.       7 

N.  y.     7 

Tenn.     14 


FRANKLIN  INSTITUTE. 


ProceedingB  of  the  Stated  Monthly  Meeting^  October  19^  1860. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved* 

Letters  were  read  from  the  Royal  Geographical  Society. 

Donations  to  the  Library  were  received  from  the  Royal  Society, 
the  Royal  Geographical  Society,  the  Statistical  Society,  and  the  Che- 
mical Society,  London ;  L.  A.  Hugaet  Latour,  Esq.,  Montreal,  Cana- 
da ;  W.  H.  Schock,  Esq.,  U.  S.  Navy,  Baltimore,  Maryland ;  Frede- 
rick Emmerick,  Esq.,  Washington  D.  C;  J.  DIsturnell,  Esq.,  Alfred 
W.  Craven,  Esq.,  City  of  New  York;  G.  B.  Prescott,  Esq.,  Boston, 
Mass.;  and  from  Messrs.  A.  L.  Elwyn,  Francis  Wharton,  and  Prof. 
John  F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  September  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Twenty  resignations  of  membership  in  the  Institute  were  read  and 
accepted. 

Candidates  for  membership  in  the  Institute  (18)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  duly  elected. 

Mr.  J.  E.  Wootten  exhibited  a  model  of  Andrews  and  Carr's  patent 
Lubricator  for  car  journals  or  other  end  bearings.  It  consists  in  in- 
troducing the  oil  for  lubrication  into  a  chamber  formed  by  boring  a 
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cylindrical  hole  into  the  end  of  the  axle  of  a  depth  about  equal  to  the 
length  of  the  journal.  A  small  hole  is  bored  from  the  surface  of  the 
journal  to  communicate  with  the  chamber,  and  through  this  orifice  the 
oil  reaches  the  bearing.  A  tube  for  containing  oil  fills  the  chamber. 
Upon  the  insertion  of  this  tube  with  its  charge  of  oil,  the  chamber  is 
closed  by  means  of  an  annular  screw-plug,  in  which  is  inserted  a  disk 
of  plate  glass,  which  serves  the  admirable  purpose  of  affording  an 
opportunity  of  observing  at  a  glance  what  quantity  of  oil  the  cham- 
ber contains,  and  when  the  supply  should  be  replenished.  Experi- 
mental tests  which  have  been  made  with  this  lubricator,  show  it  to  be 
very  economical  and  efficient  in  its  performance. 

A  Seed-planter  and  Horse-rake  combined,  was  presented  to  the 
notice  of  the  members.  It  is  patented  by  Russell  k  Wiley,  of  Ches- 
ter CO.,  Pa.,  and  is  claimed  to  have  the  following  advantages  : — 

1st.  It  can  be  used  as  a  grain  drill,  sowing,  with  much  accuracy, 
wheat  and  oats. 

2d.  With  a  little  alteration,  it  is  changed  to  a  corn  planter,  either 
checkering  the  grain,  or  sowing  it  in  one  continuous  line. 

8d.  It  can  be  changed  in  a  few  minutes  time  into  a  horse-rake. 

4th.  It  also  has  a  grass-seed  sower  attached. 

The  patentees  say,  that  the  machine  can  be  furnished  at  the  same 
price  as  an  ordinary  grain  drill. 

Mr.  Howson  exhibited  a  specimen  of  Messrs.  Dietrich  and  Bridge  s 
Patent  Hose  Protector.  It  consists  of  two  sheets  of  gum  elastic  or 
other  equivalent  flexible  material  fastened  together  at  one  end,  the 
lower  sheet  being  furnished  with  transverse  strips.  When  a  fire  occurs 
in  the  neighborhood  of  streets  having  railways  traversed  by  passenger 
cars,  two  of  these  patent  hose  protectors  are  placed  one  on  one  rail, 
and  the  other  on  the  opposite  rail  of  the  track.  The  upper  sheets  of 
the  protectors  are  then  thrown  back,  the  lower  sheets  placed  beneath 
the  hose,  and  the  upper  sheets  folded  over  the  latter.  The  cars  are 
then  allowed  to  pass  over  the  protectors,  which  serve  to  prevent  the 
wheels  from  injuring  the  hose  or  interrupting  the  flow  of  water  through 
the  same,  the  direct  course  of  the  cars  being  in  no  way  interfered 
with.  These  protectors  have  been  submitted  to  such  practical  tests 
as  fully  prove  their  efficiency. 


BIBLIOGRAPHICAL  NOTICE. 


History^  Theory ^  and  Practice  of  the  Electric  Telegfaph.  By  Geobge 
B.  Prescott.    Boston :  Ticknor  &  Fields,  1860. 

The  subject  of  this  well-written  work  is  one  of  great  interest  to  an 
American,  not  only  on  account  of  its  practical  importance,  but  because 
he  may  legitimately  feel  proud  of  the  numerous  and  valuable  improve- 
ments in  it,  which  are  due  to  his  countrymen.  The  work  of  Mr*  Pk^s- 
cott  gives  a  very  good  account  of  the  electric  telegraph.  It  contains 
a  yery  full  description  of  the  principal  inventions  in  the  art,  and  these 
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descriptions  are  concise,  lucid,  and  abundantly  illustrated  bj  excellent 
wood-cuts.  There  is  every  evidence  of  a  disposition  to  be  fair  toward 
all  inventors,  American  and  foreign ; — so  that  although  we  think  a  very 
manifest  bias  against  Mr.  Morse  is  shewn,  yet  we  doubt  not,  it  was 
quite  unintentional  in  the  writer.  If,  however,  he  believes  that  Mr. 
Morse  did  not  devise  the  local  circuit,  it  would  have  been  more  instruc- 
tive for  us,  if  he  had  shown  us  who  did  and  when.  But,  after  all,  this 
bias  does  not  prevent  a  very  fair  account  of  what  Morse's  Telegraph 
is,  and  what  Mr.  Morse  claims,  which  is  all  the  public  generally  want  to 
know.  The  book  is  of  course  excellently  got  up  by  the  publishers, 
and  will  constitute  a  very  valuable  addition  to  the  libraries  of  those 
-who  want  to  know  the  history  and  the  theory  of  the  electric  telegraph. 


METEOROLOGY. 


For  Uie  Journal  of  the  Franklin  Inati toto. 

The  Meteorology  of  Philadelphia.  By  Jambs  A.  Kirkpatrick,  A.M. 

September. — The  temperature  of  the  month  of  September  was  a 
little  more  than  two  degrees  below  the  average  temperature  for  the 
last  ten  years,  and  about  half  a  degree  below  the  average  of  Septem- 
ber, 1859.  The  daily  oscillation,  as  well  as  the  mean  daily  range  of 
temperature,  was  greater  than  usual. 

The  warmest  day  was  the  8th,  of  which  the  mean  temperature  was 
80*3^.  The  highest  degree  indicated  by  the  thermometer  was  92^, 
on  the  same  day.  From  two  o'clock  on  the  afternoon  of  the  8th,  till 
the  same  hour  on  the  9th,  the  temperature  fell  24^. 

The  temperature  was  lowest  on  the  night  of  the  29th,  when  the  re- 
gister thermometer  indicated  42^ ;  and  the  next  day,  the  30th,  was 
the  coldest  day  of  the  month,  the  average  temperature  of  that  day 
being  48-3^. 

The  pressure  of  the  atmosphere  was  greater  than  usual,  the  aver- 
age height  of  the  barometrical  column  being  thirteen  hundredths  of 
an  inch  higher  than  for  September,  1859,  and  nearly  three  hundredths 
of  an  inch  higher  than  the  average  for  the  last  ten  years. 

The  barometric  column  stood  highest  on  the  evening  of  the  80th, 
when  it  indicated  30*313  inches,  after  being  reduced  to  the  tempera- 
ture of  32^.  It  was  lowest  on  the  afternoon  of  the  25th,  when  it 
marked  29*597  inches. 

The  force  of  vapor  and  the  relative  humidity  were  again  below  the 
average. 

There  wag  but  one  day  of  the  month  on  which  the  sky  was  com- 
pletely clear  or  free  from  clouds,  and  not  one  on  which  the  sky  was 
entirely  covered  with  clouds  at  the  hours  of  observation. 

Bain  fell  at  Philadelphia  on  seven  days  of  the  month,  to  the  aggre- 
gate depth  of  2*907  inches,  which  is  nearly  an  inch  below  the  average 
for  the  month,  and  five  inches  less  than  the  amount  which  fell  in  Sep* 
tember  of  last  year. 
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The  equinoctial  storm,  visited  us  in  the  shape  of  a  heavy  shower  of 
rain  on  the  morning  of  the  20th.  It  commenced  at  half  past  one,  and 
ceased  at  half  past  six,  during  which  time  an  inch  and  three-quarters 
of  rain  fell.  Several  showers  also  fell  between  four  and  half  past  ten 
in  the  evening,  accompanied  with  thunder  and  lightning.  No  damage 
whatever  was  sustained  at  Philadelphia,  though  the  papers  from  other 
parts  of  the  country  record  the  destruction  of  a  considerable  amount 
of  property  by  wind  and  flood.  From  the  11th  till  the  14th,  a  large 
quantity  of  rain  fell  in  parts  of  New  York  and  New  England.  On 
the  15th,  there  was  a  terrible  storm  in  the  Gulf  of  Mexico,  the  wind 
first  from  the  north-west  and  then  from  the  north,  causing  the  loss  of 
some  very  valuable  merchant  ships.  At  Mobile,  the  water  rose  far 
above  the  wharves  and  above  the  level  of  the  streets,  and  destroyed  a 
great  quantity  of  merchandize.  On  the  evening  of  the  19th,  another 
heavy  rain  storm  commenced,  and  extended  from  the  Hudson  River 
to  beyond  Lancaster,  Pa. 

The  first  appearance  of  hoar  frost  observed  this  season,  was  on  the 
morning  of  the  28th. 

The  winds  during  the  month,  as  will  be  seen  by  the  following  table 
of  comparisons,  were  more  southerly  than  usual. 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  Septtmher^  1860,  wUh  those 
of  September^  1859,  and  of  the  same  month  for  ten  years,  at  Philadelphia, 


Sept.,  I860. 

Sept.,  1859. 

Sept.,  10  years. 

Thermometer. — Highest, 

92° 

82« 

950 

"                Lowest,            .        • 

42 

45*6 

39 

"                Daily  oscillation, 

18-20 

18-10 

17-00 

'<                Mean  daily  range, 

6-20 

4-10 

4-80 

«               Means  at  V  A.  M., 

6028 

61-02 

62-68 

•«                       "         2  P.  M., 

73-17 

72-88 

74-91 

«                      "         9  P.  M., 

64*02 

64-65 

66-63 

'<                     <*  for  the  month, 

65-82 

66-18 

6804 

Barometer. — Highest,           •        • 

30.313  in. 

30-179  in. 

30-430  io. 

**           Lowest,        •         .        • 

29-697 

29-338 

29-338 

*<           Mean  daily  range,     . 

•143 

•119 

•121 

"           Means  at  7  A.  M., 

30003 

29-875 

29-985 

«'                   "       2  P.  M.,    . 

29965 

29-835 

29  943 

«                   "       9  P.M., 

29-998 

29-863 

29-961 

•<                   ^  for  the  month, 

29-989 

29-858 

29-963 

Force  of  Vapor. — Means  at  7  A.  M., 

•425  in. 

•438  in. 

•474  in. 

"            •«                ••        2  P.  M., 

•437 

•462 

•494 

«*            "                "       9  P.  M., 

•455 

•472 

•515 

Relative  Humidity. — Means  at  7  A.  M., 

77  per  ct. 

79  per  ct. 

79perct 

••               "                 "            2  P.  M., 

50 

59 

55 

«               "                "            9  P.  M., 

72 

76 

74 

Rain,  amount  in  inches. 

2-907 

7-779 

3-747 

Number  of  days  on  which  rain  fell,  • 

7 

11 

6 

Prevailing  winds, 

8.74026'w397 

H.70«»38'w-236 

B.88«2«'w2«0 
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THE  FRANKLIN  INSTITUTE 


OF  THE  STATE  OF  PENNSYLVANIA, 


rOS  THI 

PR03I0TI0N  OF  THE  MECHANIC  ABTS. 


DECEnBER,  1§60. 


CIVIL  ENGINEERING. 


for  th«  Joarnal  of  the  Franklin  Institnte. 

Report  on  the  Condition  of  the  Niagara  Railway  Suspefitton  Bridge^ 

1860.    By  John  A.  Roebling,  Civ.  Eng. 

To  the  Presidents  and  Directors  of  the  Niagara  Falls  Saspension,  and  Niagara  Falls 
International  Bridge  Companies. 

Gentlemen  : — After  an  absence  of  two  years,  I  have  again  visited 
the  Niagara  Railway  Saspension  Bridge,  and  have,  daring  a  stay  of 
three  days,  on  the  18th,  19th,  and  20th  of  Jaly,  made  a  thorough  ex- 
amination of  the  work.     I  now  present  to  you  the  following  report : 

The  Niagara  Bridge  was  opened  for  railway  traffic  on  the  18th  of 
March,  1855 ;  the  lower  floor  for  common  travel  was  completed  and 
in  use  the  year  previous.  The  number  of  trains  and  trips  of  single 
engines,  which  at  the  present  time  pass  over  the  Bridge  in  twenty-four 
hours,  averages  about  forty-five.  This  great  traffic  accounts  i^r  the 
rapid  wear  of  the  rails,  many  of  which  require  renewal. 

After  a  thorough  examination  of  all  parts  of  the  work,  I  am  un- 
able to  report  any  change. 

The  camber  of  the  floors  and  the  deflection  of  the  cables,  as  you 
well  know,  depend  upon  the  temperature  of  the  atmosphere.  The 
relative  level  of  the  floors  is  the  same  as  it  was  in  1855. 

In  order  to  be  better  enabled  to  judge  whether  the  stiffness  of  the 
superstructure  has  been  impaired  by  a  five  years  traffic,  I  placed  a 
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leveling  instrument  between  the  towers  on  the  New  York  side,  and 
observed  the  process  of  gradual  deflection  caused  by  five  trains. 

A  train,  compoeeil  of  the  engine  "Emcx,"  and  tender,  of  35  tons  weight, 

drawing  10  empty  cars,  produced  a  deflection  in  the  centre  of  0*462  leet. 

A  small  engine,  drawing  2  loaded   passenger  cars,  I  baggage  car,  and  1 

loaded  cattle  car,      .  *  .  .  .     0*510    ** 

Another  light  engine,  with  5  loaded  passenger  cars,  and  1  baggage  car,      0-520  ** 
The  engine  "Essex,"  and  tender  alone,  •  .  0*315   ** 

The  same  engine  returning  with  8  loaded  cattle  can,  each  holding  17  to 

18  cattle  of  the  largest  size,  •  .  .     0*789   •* 

A  short  but  heavy  train,  such  as  the  last,  when  in  the  centre  of  the 
Bridge  between  the  stays,  produces  the  greatest  deflection  compara- 
tively. A  longer  train,  loaded  at  the  same  rate,  and  extending  over 
the  limits  of  the  stays,  deflects  the  work  but  little  more.  In  propor- 
tion, as  the  ends  of  the  floor  are  weighed  down,  the  centre  is  kept 
up.  By  comparing  the  above  observations  with  those  of  1855,  we 
discover  no  essential  difference.  The  great  experimental  train,  which 
covered  the  whole  Bridge  with  loaded  cars,  propelled  by  two  engines, 
produced  a  deflection  of  ten  inches.  A  similar  train  passed  over  now 
will  do  the  same. 

The  extreme  rise  and  fall  of  the  floor,  owing  to  the  contraction  and 
expansion  of  the  cables,  amounts  to  more  than  two  feet.  But  the 
cables  being  at  liberty  to  contract  and  expand,  this  process  can  never 
afiect  their  strength. 

In  my  report  of  1855  I  stated  the  aggregate  ultimate  strength  of  the  4 

suspension  cables  at  •  .  •     ■  12,000  tona. 

Permanent  weight,  supported  by  cables,  .  •       1,000    " 

Tension  resulting,  .  •  .  1.810    ^ 

Proportion  of  permanent  tension  to  strength,  *    •  1  :  6*63 

Tension  produced  by  a  train  of  250  tons,  .  •  452    ** 

Aggregate  tension,  ....      2,262    «* 

Proportion  of  working  tension  to  strength,         •  .  1  :  6*30 

This  liberal  allowance  of  strength  and  freedom  from  vibration  will 
insure  the  durability  of  the  cables. 

The  question  has  been  repeatedly  asked,  why  trains  are  not  allowed 
to  pass  over  this  Bridge  at  a  higher  rate  of  speed  than  five  miles  an 
hour  ?  This  limitation  is  looked  upon  as  a  sign  of  tacitly  acknow- 
ledged weakness,  and  has  been  frequently  referred  to  as  a  strong  ar- 
gument against  suspension  bridges  for  railway  purposes. 

This  matter  I  discussed  in  my  report  of  1856,  but  I  will  explain 
again  and  more  fully.  The  first  great  object  of  this  limitation  of 
speed  is  %afety.  Although  it  may  look  somewhat  timid  in  this  fast- 
going  age,  to  see  freight  trains  move  at  the  rate  of  five  miles  per  hour, 
and  passenger  trains  at  even  a  less  rate,  yet  when  it  is  considered 
that  this  slow  speed  insures  absolute  safety^  no  matter  what  accident 
may  happen  to  a  train — the  traveling  community  ought  to  be  satisfied 
with  this  cautious  arrangement.  What  would  be  gained  by  a  higher 
speed  ?  Nothing  whatever.  The  Bridge  forms  a  link  between  two 
termini,  and  there  is  always  time  to  make  connections.  Passengers 
will  prefer  to  cross  at  a  slow  rate  in  order  to  enjoy  the  splendid  scene- 
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Tj  daring  the  passage.  The  track  is  so  constructed  as  to  form  a  trough 
of  three  feet  depth  between  the  girders,  into  which  a  car  or  locomotive 
irill  instantly  drop,  the  moment  it  breaks  down  or  leaves  the  track — 
provided  there  is  no  great  headway.  Should  such  an  accident  happen 
to  a  train,  the  broken-down  car,  engine,  or  track,  will  act  as  a  power- 
ful brake,  and  will  check  its  motion.  When  planning  the  work,  ab« 
solute  safety  was  made  the  first  condition,  and  the  track  has  been 
constructed  accordingly.  I  would  also  remark  in  this  connexion,  that 
any  further  addition  of  fender-pieces  to  the  track,  as  an  additional 
means  of  safety,  as  has  been  proposed  of  late,  would  only  prove  an 
unnecessary  incumbrance. 

A  greater  speed  than  five  miles  per  hour  for  passenger  trains  should 
never  be  permitted  for  the  reasons  stated.  But  should  a  much  heavier 
freight  business  have  to  be  accommodated  in  the  future,  the  speed  of 
freight  trains  may  be  increased  without  injury  to  the  work.  AH  that 
will  be  necessary  is,  to  keep  the  track  in  perfect  order,  and  to  main- 
tain a  continuous  bearing  at  the  rail  joints  to  prevent  concussions.  I 
will  further  state  here,  that  by  an  additional  expenditure  of  $20,000, 
the  stiffness  of  the  Bridge  may  be  so  far  increased  as  to  admit  of  the 
highest  practicable  speed  of  freight  trains,  without  producing  the 
slightest  injurious  effect  upon  the  structure.  I  make  this  statement 
deliberately  for  the  information  of  those  professional  and  unprofes- 
sional opponents  to  suspension  railway  bridges,  who  have  made  it  their 
business  to  cast  doubts  upon  tho  permanency  of  this  work.  I  also 
expect  to  demonstrate  this  when  resuming  the  works  on  the  Kentucky 
River  Bridge,  on  the  Lexington  and  Danville  Railroad,  which,  when 
completed,  will  form  a  single  span  of  1224  feet  from  centre  to  centre 
of  towers,  over  a  chasm  of  300  feet  deep. 

The  wood-work  of  the  Niagara  Bridge,  being  kept  well  painted, 
and  otherwise  well  protected,  will  last  forty  years  and  more.  The  old 
wooden  St.  Clair  Bridge,  at  Pittsburgh,  Penna.,  which  I  removed  to 
make  room  for  a  new  suspension  bridge,  recently  completed,  has  stood 
exactly  forty  years.  All  its  principal  timbers  of  pine  and  oak,  on 
removal,  were  found  good  and  sound.  A  portion  of  this  material, 
after  being  well  tarred,  has  gone  into  the  new  suspension  floor,  and 
will  no  doubt  render  good  service  for  another  forty  years. 

My  views  of  the  durability  of  the  cables  have  undergone  no  change 
since  1855 ;  they  have  only  been  strengthened  by  additional  experi- 
ence. This  being  a  subject  of  great  importance  and  of  general  inter- 
est, I  embrace  this  opportunity  to  express  myself  more  fully,  and  thus 
perhaps  to  contribute  towards  a  better  understanding  of  the  nature 
of  iron. 

The  fact  is  well  known,  that  wrought  iron  under  certain  conditions 
will  undergo  certain  radical  changes.  And  so  will  all  kinds  of  mat- 
ter. The  material  universe  is  not  by  any  means  constituted  upon  the 
principle  of  immutahility.  Material  existence  is  but  a  theatre  of 
change,  of  breaking  down,  of  reduction,  and  of  reconstruction  of  the 
elements  of  matter.  The  Egyptian  pyramids  are  even  now  undergo- 
ing a  slow  process  of  disintegration.    The  dry  air  of  that  region,  slow 
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in  action,  is  still  sure  to  do  its  appointed  work.  And  as  all  human 
fabrics,  being  but  ftiaterial  constructions,  will  have  to  succumb  to  the 
same  inexorable  law,  we  cannot  expect  that  the  Niagara  Bridge  will 
form  an  exception. 

Two  kinds  of  changes  are  known,  which  will  affect  the  strength  of 
iron  and  other  metals.  The  one  is  wrought  bj  the  chemical  process 
of  oxidation,  and  can  be  guarded  against  effectually,  and  is  so  guarded 
in  the  Niagara  Bridge.  All  iron  and  wire  within  reach,  are  kept  well 
painted,  and  thus  preserved  against  rust.  The  anchor  chains  and  their 
connexions  with  the  cables,  inside  of  the  anchor  masonry  and  in  the 
rock  below,  after  three  coats  of  paint,  are  protected  by  the  cement 
grout,  which  forms  a  solid  envelope,  excluding  air  and  moisture. 

But  aside  from  the  mechanical  protection  thus  afforded,  I  depend 
principally,  as  was  explained  in  my  report  of  1855,  upon  the  well- 
known  chemical  action  of  calcareous  cements  in  contact  with  iron. 
Oxygen  has  a  greater  affinity  for  lime  than  for  iron.  So  long,  there- 
fore, as  the  cement  will  combine  with  oxygen,  or,  in  other  words,  has 
not  become  completely  crystallized,  which  is  a  very  slow  process  in- 
side of  heavy  masonry,  the  iron  will  be  protected.  The  cement,  not 
exposed  to  the  air,  when  setting  slowly,  has  a  tendency  rather  to  ex- 
pand than  to  contract ;  but  suppose  there  should  be  cracks  around  the 
anchor  bars,  large  enough  to  admit  air  and  moisture.  Water  will  then 
find  its  way  through  those  cracks,  but  on  reaching  the  iron,  will  be 
more  or  less  impregnated  with  cement,  and  thus  add  another  protect- 
ing coat.  The  chemical  principle,  which  I  have  explained  here,  I 
apply  daily  in  my  factory  for  the  preservation  of  wire  against  damp- 
ness. I  have  also  carried  on  direct  experiments  for  a  number  of 
years,  which  have  convinced  me  of  the  preserving  property  of  calca- 
reous cements  in  damp  situations. 

On  examining  recently  the  anchor  bars  of  the  Monongahela  Sus- 
pension Bridge  at  Pittsburgh,  built  sixteen  years  ago,  I  found  them 
perfectly  preserved,  as  far  as  the  cement,  in  which  they  are  embedded, 
was  removed.  To  satisfy  yourself  on  this  subject,  I  shall  propose  in 
a  few  years  more,  to  remove  the  anchor  blocks  and  to  examine  the 
upper  links  of  the  anchor  chains  of  the  Niagara  Bridge.  It  should  be 
remembered,  that  good  cement  grout,  when  not  disturbed  by  any  me- 
chanical action  or  by  a  current  of  water,  i^ill  set  perfectly  solid,  and 
will  become  as  hard  as  sand  stone  in  course  of  time,  and  without 
shrinking.  The  anchor  chains  of  the  Niagara  Bridge  are,  in  my  opi- 
nion, effectually  guarded  against  oxidation. 

But  iron  under  certain  conditions  will  undergo  another  change, 
which  is  not  so  well  understood,  and  is  indeed  as  yet  a  partial  mystery. 
And  this  fact  has  been  seized  upon  as  an  invincible  argument  against 
iron  bridges  generally,  and  against  the  Niagara  Bridge  especially.  I 
refer  to  the  supposed  and  popularly  so-called  granulation  of  fibrous 
wrought  iron. 

Although  this  subject  has  engaged  my  attention  for  a  series  of 
years,  and  I  have  taken  pains  to  obtain  correct  information,  I  yet  he- 
sitate to  express  any  decided  opinions,  that  would  cover  the  whole 
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field  of  investigation.  The  question  at  large  I  consider  open  yet.  This 
mnch  only  I  believe  to  be  settled,  that  good  iron  will  undergo  no  change 
in  course  of  time,  unless  it  is  acted  on  by  great  heat,  or  is  under  the 
influence  of  strong  continuous  vibrations  under  tension. 

As  an  exception  to  this  last  proposition,  may  be  cited  the  case  of 
old  anchors  and  chains,  which,  after  being  exposed  on  the  ground  or 
in  the  ground,  a  great  length  of  time,  had  become  considerably  rusted 
and  reduced  in  strength.  Aside  from  rusting,  magnetic  influences 
were  supposed  to  have  been  at  work  in  destroying  the  strength  of 
these  irons.  But  it  should  be  remarked,  that  none  of  these  cases  have 
been  sufficiently  well  examined  to  warrant  sound  conclusions.  It  is 
true  that  the  earth  forms  a  great  magnet,  whose  magnetism  is  main- 
tained  by  the  sun ;  and  that  the  magnetic  condition  of  all  metals  is 
more  or  less  depending  upon  the  great  parent  magnet.  A  steel  mag- 
net that  has  lost  its  power  or  tension,  when  buried  in  the  earth,  will 
be  restored  by  its  magnetic  currents.  But  how  far  the  cohesion  and 
elasticity  of  wrought  iron  may  be  afiected  by  these  currents,  we  are 
yet  ignorant  of.  When  a  bar  of  iron  is  drawn  apart  by  a  tensile 
strain,  the  fractured  ends  are  magnetically  excited,  and  will  attract 
iron  filings,  at  the  same  time  that  they  become  heated.  Both  pheno* 
mena,  magnetism  as  well  as  heat,  will  always  accompany  the  forcible 
rupture  of  iron,  as  can  be  readily  ascertained  by  experiment.  The 
same  phenomena  are  also  exhibited  when  iron  is  hammered  cold,  the 
heat  in  this  case  being  more  apparent  than  the  magnetism. 

The  cohesion  and  elasticity  of  wrought  iron,  although  different  pro- 
perties, appear  to  be  closely  related.  In  speaking  of  elasticity,  I 
mean  the  natural  elasticity,  and  not  what  is  produced  by  the  forced 
process  of  tempering.  And  here  may  be  pointed  out  a  marked  phy- 
sical difference  between  steel  and  iron.  While  the  hardening  or  tem- 
pering of  steel  can  be  carried  to  almost  any  degree,  that  of  the  latter 
can  not. 

Whatever  destroys  or  impairs  the  elasticity  of  iron  or  steel,  will 
also  affect  its  cohesion.  And  this  fact  has  also  a  significant  magnetic 
bearing.  Tempered  or  hardened  steel  possesses  more  tensile  strength 
than  soft  steel.  Now  when  tempered  steel  loses  its  hardness  by  an- 
nealing, it  assimilates  nearer  to  soft  iron  in  its  relation  to  magnetism. 
Bed-hot  iron  is  not  attracted  by  a  magnet,  while  a  steel  tnagnet  en- 
tirely loses  its  magnetic  properties  on  being  heated  red  hot.  Another 
remarkable  fact  is,  that  artificial  as  well  as  natural  magnets,  when 
averloadedy  become  weakened.  And  so  does  the  cohesion  and  elasti- 
city of  an  iron  or  steel  bar  become  weakened  by  overloading. 

The  limit  of  elasticity,  or  of  the  recuperating  force,  as  it  might  be 
termed,  of  iron  and  steel  is  generally  stated  at  one-third  of  their  ulti- 
mate strength.  I  am  of  the  opinion  that  this  is  much  over-estimated 
for  soft  puddled  irons,  and  under-estimated  for  good  hammered  char- 
coal irons,  and  still  more  for  steel. 

The  force  which  holds  together  the  molecules  of  iron,  is  termed 
cohesion.  Heat  will  expand  iron,  and  when  applied  intensely  and 
continuously^  will  melt  it,  and  will  thus  destroy  all  cohesion,  and  at 
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the  same  time  all  elasticity  and  all  magnetic  tension.  It  follows,  tben, 
that  heat  of  a  certain  degree  is  opposed  to  cohesion  and  elasticity. 
And  this  explains  why  large  masses  of  wrought  iron,  when  being  forged, 
and  thus  subjected  for  a  considerable  length  of  time  to  an  annealing 
process,  will,  in  the  centre,  become  greatly  reduced  in  cohesion  and 
elasticity.  The  previously  existing  fibre  in  the  faggots  will  change 
into  a  coarse  crystalline  texture,  because  the  iron  being  in  a  pasty  and 
nearly  molten  state,  and  the  mechanical  effect  of  hammering  being 
confined  to  the  surface,  and  not  penetrating  to  the  centre,  the  forma- 
tion of  large  crystals  will  be  left  undisturbed.  Broken  car-axles 
sometimes  appear  to  have  undergone  a  similar  change.  The  fact  is, 
that  they  generally  exhibit  a  crystalline  fracture.  But  I  suspect  that 
many  new  axles,  although  manufactured  out  of  fibrous  rough-bar,  will, 
when  finished  and  broken  before  they  are  used,  also  exhibit  a  crystal* 
line  fracture.  In  my  own  practice  X  have  witnessed  the  fact,  that  an 
experienced  manufacturer,  anxious  to  satisfy  me,  did  not  succeed  in 
manufacturing  round  bolt  of  four  to  five  inches  diameter  out  of  good 
fibrous  rough-bar,  without  producing  a  crystalline  texture  in  the  cen- 
tre. The  oftener  he  piled  the  iron,  the  worse  the  result.  On  the  other 
hand,  I  never  heard  of  a  failure  when  the  bolt  was  forged  entire  un- 
der the  hammer,  out  of  good  and  well  worked  and  thoroughly  ham- 
mered charcoal  blooms,  their  rough  ends  cut  off. 

The  most  fibrous  bar  iron  may  be  broken  so  as  to  present  a  granular 
and  somewhat  crystalline  fracture,  and  this  without  undergoing  any 
molecular  change  in  the  texture.  Take  a  fibrous  bar,  say  ten  feet 
long,  but  the  longer  the  better,  nip  it  in  the  centre  all  around  with  a 
cold  chisel,  then  poise  the  bar  upon  the  short  edge  of  a  large  anril, 
and  a  short  piece  of  iron,  placed  eight  or  nine  inches  from  the  edge 
on  the  face  of  the  anvil,  then  strike  a  few  heavy  blows  upon  the  nip, 
80  that  each  blow  will  cause  the  bar  to  rebound,  and  to  vibrate  in- 
tensely, and  the  result  will  be  a  granular  and  somewhat  crystalline 
fracture.  Now  take  up  the  two  halves,  and  nip  them  again  all  around, 
about  one  or  two  inches  off  the  fractured  ends,  break  them  off  by  easy 
blows  over  the  round  edge  of  the  anvil,  and  the  fibre  will  appear  again. 
This  experiment  proves  that  a  break,  caused  by  sudden  jars  and  in- 
tense vibration,  may  show  a  granular  and  even  crystalline  fracture, 
without  having  changed  the  molecular  arrangement  of  the  iron.  All 
fibres  are  composed  of  mineral  crystals,  drawn  out  and  elongated  or 
flattened ;  and  the  fracture  may  be  produced  so  as  to  exhibit  in  the 
•same  bar,  and  within  the  same  inch  of  bar,  either  more  fibre  or  more 
crystal.  But  a  coarse  crystalline  bar  will,  under  no  circumstanoes, 
exhibit  fibre ;  nor  will  a  well  worked  out  fibre  exhibit  coarse  crystals. 

My  own  view  of  this  matter  is,  that  a  molecular  change,  or  so  called 
granulation  or  crgstallizationj  in  consequence  of  vibration  or  tension, 
.  or  both  combined,  has  in  no  instance  been  satisfactorily  proved  or  de- 
monstrated by  experiments. 

I  further  insist  that  crystallization  in  iron  or  any  other  metal  ^on 
never  take  place  in  a  cold  state.     To  form  crystals  at  all,  the  metal 
.must  be  in  a  highly  heated  or  nearly  a  molten  state. 
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On  the  other  hand,  I  am  witnessing  the  fact  daily,  that  vibration 
and  tension  combined  will  greatly  affect  the  strength  of  iron  without 
changing  its  fibrous  texture.  The  cohesion  and  elasticity  of  wire  and 
wire  rope  will  be  rapidly  destroyed  by  great  tension  and  vibration  com- 
bined. Whether  I  shall  be  able  to  account  for  it  or  not,  there  stands 
the  fact.  But.  what  is  true  of  iron  wire  applies  with  equal  force,  and, 
when  all  circumstances  and  conditions  are  duly  proportioned,  with  even 
greater  force,  to  larger  masses.  The  extensive  opportunities  which 
my  pursuits  offer,  to  make  experiments  and  observations  on  wire  and 
wire  rope,  authorize  a  positive  expression  on  this  subject.  A  great 
deal  of  fancy  speculation  has  been  indulged  in  of  late  years  on  this 
question  of  granulation  and  crystallization,  but  generally  by  men 
whose  opinion  can  have  no  weight. 

Now,  while  the  fact  remains  that  iron  and  steel  will  lose  their 
strength  by  vibration  and  tension,  it  is  proper  to  state,  also,  in  this 
connexion,  that  this  loss  of  strength  bears  a  due  proportion  to  the  ex- 
tent and  duration  of  the  vibration  and  tension.  Wire  ropes  may  lose 
their  strength  by  three  months  service,  m^Aoii^  exhibiting  much  wear; 
and  they  may  also  last  ten  years,  running  all  the  time,  and  be  greatly 
worn,  before  their  strength  is  so  far  reduced  as  to  be  unfit  to  do  duty. 
I  will  state  here,  that  there  are  now  ropes  of  my  manufacture  on  the 
inclines  of  the  Morris  Canal,  which  have  run  nine  years.  This  great 
durability  is  owing  to  comparative  absence  of  vibration,  in  consequence 
of  slow  speed  and  good  machinery,  although  a  high  tension  is  main- 
tained. 

The  greater  the  elasticity  and  cohesion  of  the  iron  or  steel,  the  bet- 
ter it  will  support  vibration  and  tension,  always  provided,  that  the 
extent  of  this  vibration  and  the  amount  of  tension  are  kept  within 
safe  limits.  Witness,  as  examples,  the  durability  of  watch-springs, 
piano  wire,  sofa  and  wagon  springs,  &c.,  &c.,  &c. 

Wrought  iron  that  has  become  brittle,  as,  for  instance,  chain,  car 
axles,  wire  or  wire  rope,  on  being  annealed,  will  have  its  softness  and 
apparently,  also,  its  strength  restored.  As  far  as  softness  is  con- 
cerned, this  is  correct ;  but  in  regard  to  strength,  when  applied  to 
wire  or  wire  rope  or  to  fine  chains,  it  is  a  mistake.  Soft  annealed  wire 
possesses  only  half  the  strength  which  hard  wire  has,  and  is  without 
any  elasticity.  But  wire  rope  without  elasticity  is  worthless ;  very 
little  work  will  make  it  brittle  again  and  worse  than  before.  It  is  dif- 
ferent with  heavy  chains  and  with  car  axles.  Made  of  indifferent 
material,  crystalline  or  brittle  when  new,  they  will  be  greatly  improved 
by  an  annealing  process  at  the  very  beginning ;  and  if  this  process  is 
repeated  from  time  to  time,  their  lifetime  may  be  prolonged.  I  main- 
tain that  a  good  car-axle,  made  of  good  material,  and  finished  at  the 
proper  heat,  by  hammering  or  rolling,  is  stiffer  and  stronger  than  the 
same  axle,  when  again  subjected  to  annealing  without  hammering  or 
iroUing.  Annealing  restores  softness,  but  at  the  same  time  reduces 
cohesion  and  elasticity.  To  restore  the  iron  of  a  brittle  car  axle  fully, 
can  only  be  done  by  a  full  heat,  with  hammering  or  rolling,  which  of 
course  will  reduce  its  diameter. 
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The  opinion  prevails,  that  a  well  drawn-out  fibre  is  the  only  sure 
sign  of  tensile  strength.  This,  however,  is  true  only  when  applied  to 
ordinary  qualities  of  bar  or  rail  iron.  The  fact  is  different  with  good 
charcoal  irons  and  with  steel.  The  greatest  cohesion  is  accompanied 
by  a  fine,  close-grained,  uniform  appearance  of  texture,  which,  under 
a  magnifying  glass,  exhibits  fibre.  The  color  is  a  silvery  lustre,  free 
from  dark  specks.  The  finer  and  more  close-grained  the  texture,  the 
nearer  the  iron  approaches  to  steel.  Those  who  are  familiar  with  good 
Swedish  or  Norway  irons,  will  support  these  statements.  These  facts 
alone  should  be  sufficient  to  disprove  the  erroneous  notion  that  good 
iron  and  steel,  which  should  always  be  granular,  will  become  so  only 
by  vibration,  and  will  thereby  lose  their  strength.  But  it  is  important 
to  keep  in  mind  the  distinction  between  a  fine  uniform  granular  frac- 
ture, and  a  coarse  crystalline  fracture.  Where  coarse  crystallization 
appears,  there  is  a  want  of  contact  and  compactness,  consequently  of 
cohesion  and  strength  generally. 

Wire  cables,  car  axles,  piston  rods,  connecting  rods,  and  all  such 
pieces  of  machinery,  which  are  exposed  to  great  tension  as  well  as 
torsion  and  vibration,  should  be  manufactured  of  iron  which  not  only 
possesses  great  cohesion,  but  also  a  high  degree  of  hardness  and  elas- 
ticity. The  best  car  axles  now  in  use,  are  those  made  of  soft  steel 
by  Krupf,  in  Gerinany.  This  steol  is  manufactured  from  the  spathic 
ore  or  natural  steel  ore,  of  the  celebrated  mines  at  Muessen  in  Siegen, 
Prussia.  A  correct  report  on  these  axles  was  given  to  me  by  one  of 
the  Prussian  Commissioners  of  Railways,  in  whose  district  Krupf  *s 
works  are  located.  They  are  safe  in  cold  weather  and  seldom  known 
to  break.  This  proves  that  soft  steel  with  more  of  a  granular  texture 
than  fibre,  possesses  a  much  greater  elasticity  and  strength  than  the 
best  fibrous  iron ;  and  it  also  furnishes  another  strong  proof  against 
the  granulation  theory,  so  much  credited  in  this  country. 

It  may  be  objected  that  steel  is  a  different  metal  from  iron.  But 
all  irons  and  steels  are  only  so  many  different  alloys  of  the  same  metal. 
There  is  no  essential  difference  between  the  two.  What  constitutes 
the  true  chemical  and  physical  difference  between  the  two  varieties,  is 
not  so  clear.  The  old  idea,  that  steel  owes  its  distinguishing  proper- 
ties to  a  greater  per  centage  of  carbon  alone,  is  no  longer  maintained. 
There  are  not  two  metallurgists  who  agree  as  to  the  proper  per  cent- 
aee  of  carbon  that  good  steel  ought  to  contain.  The  ablest  chemists 
who  have  analyzed  iron  and  steel,  from  Karsten  and  Berzelius  down 
to  the  present  day,  have  not  been  able  to  give  us  a  correct  analysis 
of  these  two  metals.  Mr.  Mushet,  Jr.,  has  recently  shown  that  the 
excellence  of  steel  is  depending  upon  the  presence  of  Titanium,  a  sub- 
stance formerly  overlooked.  But  so  long  as  the  chemistry  of  iron  and 
of  steel  is  still  without  a  sure  basis,  we  must  fall  back  upon  well  dis- 
cerned empyrical  facts. 

The  capacity  of  irons  to  resist  vibration  and  tension  differs  much  in 
different  qualities,  and  still  greater  is  this  difference  when  the  irons  are 
exposed  to  a  very  cold  temperature.  The  tubular  bridge  at  Montreal 
will  not  last  as  long  as  one  in  Great  Britian  of  the  same 
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material,  and  workmanship,  and  rendering  the  same  service ;  and  still 
less  than  the  tubes  over  the  Kile,  in  Egypt.  One  hard  winter  in  Cana- 
da will  be  as  trying  to  the  structure  as  ten  years  are  in  Great  Britain. 

In  order  to  examine  the  fitness  of  various  qualities  of  iron  for  the 
manufacture  of  wire  rope,  I  undertook,  during  the  hard  winter  of  1856, 
at  my  establishment  at  Trenton,  a  series  of  experiments,  when  the 
thermometer  was  five  to  ten  degrees  below  zero,  The  samples  for 
testing,  about  one  foot  long,  were  reduced  in  the  centre  to  exactly 
three-quarters  of  an  inch  square,  and  their  ends  left  larger  were  welded 
to  heavy  eyes,  making  in  all  a  bar  of  three  feet  long.  Thus  prepared, 
they  were  thrown  outside  of  the  mill,  covered  with  snow  and  ice,  and 
left  exposed  for  several  days  and  nights.  Early  in  the  morning,  be- 
fore the  air  grew  warmer,  a  sample,  inclosed  in  ice,  would  be  put  into 
the  testing  machine,  and  at  once  subjected  to  a  strain  of  26,000  lbs., 
the  bar  being  suspended  in  a  vertical  position,  left  free  all  around.  A 
Btout  mill-hand,  armed  with  a  billet  of  one-and-a-half  inches  in  diame- 
ter and  two  feet  long,  then  struck  the  sample  horizontally  a  number 
of  blows,  hitting  the  reduced  section,  as  hard  as  he  could.  The  blows 
were  counted  and  continued  until  rupture  took  place.  Care  was  taken 
to  maintain  a  tension  of  26,000  lbs.  during  this  test,  by  screwing  up 
the  lever,  while  the  sample  kept  stretching.  Other  means  for  produc- 
ing vibration  were  attempted,  but  none  proved  so  effective  as  the  hit- 
ting with  an  iron  bolt.  I  would  remark  here,  that  most  of  these  irons 
would  support  from  70,000  to  80,000  lbs.  per  square  inch ;  and  that 
good  samples  of  three-quarters  of  an  inch  square,  would  support  a  strain 
of  26,000  lbs.  for  a  whole  week,  with  no  visible  stretching,  provided 
all  vibration  and  jarrmg  was  avoided.  But  the  least  jar  would  produce 
a  piermanent  elongation. 

Without  going  into  the  details  of  these  interesting  and  instructive 
experiments,  I  will  only  state  that  the  number  of  blows  which  the  dif- 
ferent samples  resisted,  when  encased  in  ice,  ranged  from  three  to  one 
hundred  and  twenty.  Inferior  qualities  of  a  crystalline  texture  would 
break  at  the  third  or  fourth  blow.  Good  samples  of  refined  puddled 
bar  resisted  very  well,  and  went  up  to  sixty  blows,  while  the  better 
qualities  of  hammered  charcoal  irons,  supported  up  to  one  hundred 
and  twenty  blows,  stretching  and  drawing  all  the  time.  Indeed,  it 
seemed  a  wire-drawing  process  on  a  rough  scale.  On  the  tension  being 
reduced  to  20,000  lbs.,  some  good  samples  resisted  the  almost  incre- 
dible number  of  three  hundred  blows  before  breaking. 

Such  qualities  of  iron  may  be  depended  upon  for  the  construction 
of  wire  cables  and  car-axles.  They  will  be  safe  at  the  North  Pole, 
while  inferior  qualities  may  answer  very  well  in  warmer  latitudes. 

Well  observed  facts  of  the  durability  of  irons,  when  exposed  to  ten- 
sion and  vibration,  are  of  more  value  than  speculative  opinions.  I  will 
here  record  a  few  more  facts,  experienced  by  myself. 

In  1844  I  removed  the  old  timber  aqueduct  over  the  Allegheny 
river  at  Pittsburgh,  the  heaviest  work  of  that  description  in  the  United 
States,  consisting  of  seven  spans  of  one  hundred  and  fifty  feet  reach. 
It  had  stood  fourteen  years.    All  the  suspension  bars  taken  out  of  the 
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old  trusses  and  arches,  and  originally  made  of  good  paddled  iron,  on 
being  tested  and  worked  up  into  bolts  for  the  new  wire  Buspension 
aqueduct,  proved  of.  good  quality,  as  good  as  such  irons  generally  are. 

During  the  great  fire  at  Pittsburgh,  in  1845,  the  old  Monongahela 
bridge,  of  eight  spans,  a  heavy  Burr  structure,  burned  down.  I  con- 
tracted to  put  up  a  suspension  bridge,  and  accepted  all  the  old  mate- 
rials, which  were  not  consumed,  including  about  thirty  tons  of  ham- 
mered charcoal  iron  of  excellent  quality.  This  iron,  after  a  severe 
usage  for  over  thirty  years,  was  found  so  good  that  I  had  it  all  drawn 
into  wire.  Every  bar  was  good  for  60,000  lbs.  per  square  inch,  as 
strong  and  tough  as  it  ever  could  have  been  before  going  into  the  bridge. 
The  old  structure  was  loose  and  limber,  producing  considerable  ribra- 
tion  on  all  vertical  bars. 

On  excavating  for  the  southern  anchorage  between  the  old  wing- 
walls  of  the  old  Monongahela  bridge,  a  number  of  round  bars  of  one- 
and-a-quarter  inches  diameter,  about  40  feet  long,  good  puddled  fibrous 
iron  was  taken  up.  They  had  served  as  tie  bars  to  keep  the  retaining 
walls  from  spreading.  Screwed  up  tight,  they  had  been  under  ground 
about  twenty-five  years,  embedded  in  clay.  The  outside  rust,  firmly 
combined  with  clay  and  sand,  appeared  to  have  formed  a  protective  coat. 
At  any  rate  the  strength  of  the  iron  had  not  suffered  at  all  from  oxi- 
dation, its  quality  was  as  good  as  any  puddled  bar  manufactured  at 
the  present  day. 

Last  year,  while  removing  the  old  St.  Clair  Street  Bridge  over  the 
Allegheny  River  at  Pittsburgh,  to  make  room  for  a  new  Suspension 
Bridge,  since  completed,  I  examined  the  old  iron  with  considerable  in- 
terest and  care.  All  this  iron  had  been  manufactured  about  forty-one 
years  ago,  and  had  been  the  result  of  the  first  attempts  at  puddling 
ever  made  west  of  the  Allegheny  Mountains.  The  manufacturer,  who 
is  still  living,  informed  me  that  in  those  days  puddling  was  not  well 
understood,  and  that,  although  the  stock  was  good  cold  blast  charcoal 
pig,  the  iron  turned  out  of  a  highly  crystalline  texture.  It  proved  so  on 
its  fracture,  but  of  a  good  color,  the  texture  was  uniform  and  not  coarse. 
On  being  heated  and  drawn  down  to  half  its  size,  it  made  a  strong 
fibrous  iron ;  all  it  wanted  was  work.  There  was  not  one  fibrous  bar 
in  the  whole  lot  of  suspension  bars ;  they  were  all  alike  crystalline 
and  brittle  in  texture.  This  iron  had,  from  the  manufacturer's  own 
testimony,  undergone  no  change ;  it  was  as  crystalline  on  the  last  day 
as  it  was  on  the  first.  But  there  was  another  quality  of  iron  in  the 
same  structure.  The  straps  and  bolts  which  connected  the  chords  with 
the  posts  and  braces,  had  been  manufactured  of  a  good  quality  of  ham- 
mered charcoal  iron,  and  a  most  capital  iron  it  proved  after  forty  years 
service. 

I  will  also  draw  attention  to  those  interesting  experiments  made  re- 
cently by  Mr.  Albert  Fink,  on  a  number  of  suspension  bars,  taken 
out  of  his  bridges  on  the  Baltimore  and  Ohio  Railroad,  for  the  pur- 
pose of  testing  their  strength  after  seven  years  service.  These  tests 
exhibited  a  rate  of  strength  which  is  only  possessed  by  good  iron,  and 
led  Mr.  Fink  to  the  conclusion  that  seven  years  wear  bad  not  affected 
the  bars. 
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All  irons  form  alloys  of  pure  iron,  mixed  with  carbon  and  other  im- 
purities. A  certain  amount  of  impurities  in  the  shape  of  good  cinder 
appears  to  be  necessary  to  impart  strength  and  cohesion  to  this  metal, 
and  also  to  make  it  malleable,  and  to  give  it  welding  properties.  The 
purer  the  iron  is,  the  higher  the  heat  at  which  it  will  weld.  Compare, 
for  instance,  good  Swedish  iron  with  common  puddled  bar.  While  the 
latter  will  weld  at  a  low  heat,  the  former  requires  a  much  higher  heat. 
Compare  their  fracture  and  color.  The  good  Swedish  bar  will  exhibit 
either  a  fine  granular  appearance  or  fibre,  accompanied  by  a  silvery 
lustre,  showing  comparative  purity ;  the  puddled  bar  will  be  of  a  dark 
color,  with  a  graphite  lustre,  and  will  show  a  coarse  texture  or  loose 
fibre. 

During  the  process  of  puddling,  as  well  as  of  blooming,  the  melted 
pig-iron  is  mixed  with  cinder,  and  this  mixture,  which  will  adhere  by 
cohesion,  prevents  the  formation  of  large  crystals,  which  is  the  ten- 
dency of  pure  iron  in  a  molten  state.  Now  by  working  (bringing  to 
Tuiture^  as  the  puddler  calls  it),  this  mixing  and  crystallization  is  pro- 
moted. The  subsequent  squeezing  and  rolling  of  the  puddled  ball,  or 
the  hammering  and  shingling  of  the  bloom,  will  have  the  efiect  of  con- 
densing, laminating,  reducing,  and  drawing  out  these  crystals,  at  the 
same  time  removing  and  squeezing  out  the  superabundant  cinder  from 
between  the  metallic  crystals.  Thus  the  drawn*out  fibre  is  composed 
of  an  aggregate  of  pure  iron  threads  and  leaves,  enveloped  in  cinder. 

Pure  iron  as  well  as  very  impure  iron  is  weak ;  the  maximum  strength 
and  toughness  is  obtained  by  a  certain  mixture  of  pure  iron  with  carbon 
and  cinder,  thoroughly  worked  and  incorporated.  When  the  fibrous 
and  laminar  aggregation  becomes  so  dense  as  to  be  fit  for  the  manu- 
facture of  steel,  then  are  by  this  very  process  sufficient  impurities  ex- 
pelled, and  the  greatest  degree  of  cohesion  is  obtained.  Hence  strong 
steel  can  only  be  made  of  strong  iron,  no  matter  what  chemicals  may 
be  administered  during  the  process. 

Keeping  the  above  process  before  our  mind,  we  may  now  understand 
why  even  the  best  fibrous  wrought  iron,  when  exposed  to  long  con- 
tinued vibration  under  tension,  or  to  torsion,  bending  or  twisting,  must 
inevitably  become  brittle,  because  the  iron  threads  and  lamince  become 
loosened  in  their  cinder  envelopes.  But  the  cohesion  between  the  iron 
and  its  cinder  once  destroyed,  and  its  strength  is  gone.  Now  whether 
cohesion  is  the  result  of  magnetic  attraction  (according  to  Faraday) 
or  otherwise,  this  process  appears  to  be  purely  mechanical.  But  let 
the  explanation,  which  is  here  offered,  be  correct  or  not,  the  fact  re- 
mains that  fibrous  iron  and  all  kinds  of  iron  and  steel,  will  be  rendered 
brittle  by  vibration  and  tension,  or  by  bending  and  twisting,  without 
undergoing  any  mysterious  change  in  its  molecular  arrangement. 

It  is  only  within  the  last  one  hundred  ye^rs  that  wrought  iron  has 
become  a  necessity  on  public  and  private  works.  Large  structures 
entirely  composed  of  iron  are  of  a  still  more  recent  date.  Long  ex- 
perience on  a  large  scale  is  therefore  wanting.  But  as  far  as  it  goes, 
the  opinion  is  fully  sustained,  that  good  iron,  not  overtaxed  by  ten- 
sion and  vibration,  and  otherwise  preserved,  will  prove  one  of  the  most 
durable  building  materials  at  our  disposal. 
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The  Menai  Chain  Suspension  Bridge,  has  now  stood  about  thirty- 
six  years,  and  is  still  considered  a  safe  work,  although  it  has,  for  the 
want  of  stiffness,  on  several  occasions  suffered  severely  from  gales. 
The  old  Wire  Suspension  Bridge,  at  Friburg,  in  Switzerland,  has  been 
in  use  about  twenty-seven  years,  but  it  does  not  possess  enough  of 
strength  and  stiffness  to  guarantee  its  safety  much  longer  in  its  present 
state. 

It  should  be  remembered  that  there  are  many  suspension  bridges  in 
this  country,  as  well  as  in  Europe,  built  without  any  regard  to  stiff- 
ness, and  are  therefore  constantly  subjected  to  vibration,  which  must 
greatly  limit  their  durability. 

The  cables  of  the  Niagara  Bridge,  on  the  other  hand,  are  free  from 
vibration,  consequently  will  last  as  long  as  the  nature  of  good  wrought 
iron  will  permit,  when  subjected  to  a  moderate  tension,  not  exceeding 
one-fifth  of  its  ultimate  strength.  This  durability  I  am  unwilling  to 
estimate  at  less  than  several  hundred  years. 

Iron  has  emphatically  become  the  material  of  the  age.  Upon  its 
proper  use  the  future  comfort  and  physical  advancement  of  the  human 
race  will  principally  depend.  It  will  yet  be  the  harbinger  of  peace, 
as  already  it  has  given  us  the  means  of  locomotion  and  of  intelligent 
intercourse.  The  subject  of  this  paper  is  therefore  of  great  importance 
and  is  entitled  to  a  truthful  consideration. 

I  will  close  this  report  by  repeating  once  more,  that  the  cables  of 
the  Niagara  Bridge  are  made  of  a  superior  quality  of  material ;  that 
they  possess  an  abundance  of  strength ;  that  they  are  free  from  vi- 
bration; that  they  are  well  preserved  and  taken  care  of;  and  conse- 
quently that  they  may  safely  be  trusted  for  a  long  series  of  years. 

Trenton,  X.  J^  August  1, 1860. 


Water  Cisterns  in  Venice.* 

The  French  Academy  of  Sciences  has  received  a  communication  from 
M.  G.  Grimaud,  on  the  mann&r  in  which  the  Venetians  construct  their 
cisterns,  a  plan  which  he  thinks  might  be  advantageously  introduced 
on  the  heights  which  overlook  Paris,  and  are  occupied  by  large  estab- 
lishments and  a  numerous  population,  and  which  would  greatly  benefit 
by  them.  Venice  occupies  a  surface  of  5,200,000  square  metres  (1300 
acres),  exclusive  of  all  the  great  and  small  canals  which  intersect  it 
The  annual  average  of  rain  is  31  inches,  the  greater  part  of  which  is 
collected  in  2077  cisterns,  177  of  which  are  public.  The  rain  is  suf- 
ficiently abundant  to  fill  the  cisterns  five  times  in  the  course  of  the 
year,  so  that  the  distribution  of  water  is  at  the  rate  of  16  litres  {^ 
gallons)  per  head.  To  construct  a  cistern  after  the  Venetian  fashion, 
a  large  hole  is  dug  in  the  ground  to  the  depth  of  about  9  feet,  the  in- 
filtration of  the  lagoons  preventing  their  going  any  deeper.  The  sides 
of  the  excavation  are  supported  by  a  frame-work  made  of  good  oak 
timber,  and  the  cistern  thus  has  the  appearance  of  a  square  truncated 
pyramid  with  the  wider  base  turned  upwards.    A  coating  of  pure  and 

•  rrom  the  Jonxnal  of  tl&§  Soeit^  otAiU^  No.  106. 
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compact  clay,  1  foot  thick,  is  now  applied  on  the  wooden  frame  with 
great  care ;  this  opposes  an  invincible  obstacle' to  the  progress  of  the 
roots  of  any  plants  growing  in  the  vicinity,  and  also  to  the  pressure 
of  the  water  in  contact  with  it.  No  crevices  are  left  which  might  allow 
the  air  to  penetrate.  This  preliminary  work  being  done,  a  large  cir- 
cular stone,  partly  hollowed  out  like  the  bottom  of  a  kettle,  is  deposited 
in  the  pyramid  with  the  cavity  upwards ;  and  on  this  foundation  a 
cylinder  of  well  baked  bricks  is  constructed,  having  no  interstices 
whatever,  except  a  number  of  conical  holes  in  the  bottom  row.  The 
large  vacant  space  remaining  between  the  sides  of  the  pyramid  and 
cylinder  is  filled  with  well  scoured  sea  sand.  At  the  four  corners  of 
the  pyramid,  they  place  a  kind  of  stone  trough  covered  with  a  stone 
lid  pierced  with  holes.  These  troughs  communicate  with  each  other 
by  means  of  a  small  rill,  made  of  bricks,  and  resting  on  the  sand,  and 
the  whole  is  then  paved  over.  The  rain  water  coming  from  the  roofs 
runs  into  the  troughs,  penetrates  into  the  sand  through  the  rills,  and 
is  thus  filtered  into  the  cylinder  or  well-hole  by  the  conical  holes  al- 
ready described.  The  water  thus  supplied  is  perfectly  limpid,  sweet, 
and  cool. 


A  Subway  in  London,* 

The  Metropolitan  Board  of  Works  report  that,  with  a  view  to  the 
adoption  of  means  for  obviating  the  expense  and  inconvenience  attend- 
ing the  breaking  up  of  the  pavement  for  the  repair  of  mains  and  pipes, 
sewers,  and  other  underground  works,  and  in  the  hope  of  obtaining 
valuable  data  for  their  guidance  in  carrying  out  future  improvements, 
they  determined  in  making  the  New  Covent-garden  approach  to  form 
a  subway  under  the  street  for  the  reception  of  gas  and  water  mains, 
electric  telegraph  conductors,  &c.;  and  on  the  Slst  of  July  they  entered 
into  a  contract  for  the  execution  of  these  works,  and  they  are  now  in 
hand.  They  propose  to  construct  under  the  street  an  arched  subway 
7  feet  6  inches  in  height  by  12  feet  in  width,  and  also  to  form  arched 
side  passages  for  house  service  pipes,  together  with  proper  cellarage 
on  each  side  of  the  street.  In  conjunction  with  the  works  proper 
sewers  will  be  built,  and  convenient  arrangements  made  for  drainage. 

•  From  th«  Lond.  dr.  Sng.  and  Arch.  Joarnol,  Oet,  1800. 


Strength  of  Building  Stones.* 

The  following  table  (showing  the  specific  gravity  of  colonial  and 
other  building  stones,  the  force  required  to  crush  one-inch  cubes,  the 
amount  of  disintegration  caused  by  the  action  of  sulphate  of  soda, 
taking  1000  as  an  indication  of  perfect  resistance,  and  the  weight  per 
cubic  foot)  is  from  Mr.  Knight's  treatise  mentioned  in  our  notice  of 
the  Melbourne  Houses  of  Parliament : 

^Fram  tti«  London  Bntlder,  No.  918. 
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COLOSUL  STonB. 

Specific 
grarity. 

Crushing  fares  per 
square  inch. 

1 

Am't  of 
disinte- 
gration. 

Weight  per 

cubic  fi»c  in 

an  ordinary 

sUte. 

;    Weight  per  \ 
cubic  Iboc  after 
four  honn'  ira-j 
1    menioQ  in   i 
1        water.      , 

In  lbs. 

• 

In  lbs. 

1        Inllis. 

Du-ley  Mndstone, 

2860 

2118 

2? 

124    7-16 

132 

Bacchus  Manh  sandstone, 

2213 

1049 

•200 

124 

133    6-16 

Qeelong  anndstone, 

2207 

2160 

•600 

136  11-16 

138  10-U   1 

Kyneton  sandal  on«,     ; 

2260 

— 

•600 

131    7-16 

136  11-16    , 

Kilmore  sandstone,                . 

2423 

8100 

-650 

■ 

^^^^^                1 

Bulleen  sandstone, 

2484 

2100 

•760 

142    0-16 

147    4-16 

DoDcaster  sandstone,             : 

2467 

8163 

•800 

160 

Plenty  sandstone. 

2465 

8200 

•6U0 

146  18-16 

160   8-l< 

Portland  (western  district)  lime- 

stone, 

2608 

8066 

'700 

■      ■ 

Warmambool  limestone,  a  picked 

s|>eclmen,  hardened  by 

salt  water. 

2438 

6036 

•800 

■ 

Gape  Pchank  limestone^ 
Ballan  sandatone,                   . 

2600 

8660 

-600 

146 

244« 

2460 

•800 

Keilor  sandNtone, 

2477 

1600 

•30O 

146  11-16 

149  10-16 

Western  Port  sandstone, 

2357 

6400 

•600 

148    8*16 

149    6-16 

Apollo  Bay  sandstone, 
Bluestone  (buNalt), 

24731 

Tested  up  to  6720  lbs. 

1-000 

2025 

without   producing 

•— 

■ 

163    7-16 

Granite  from  the  Plenty, 

28661 

any  eCTcct  The  ma- 

IHXW 

■    ■  ■ 

Sienlte  from  Oabo  Island,     . 

2662 

ebine    was    inade- 

1-000 

Templestowe  clay  slatestone^ 

2600 

quate  to  go  beyond 

1-000 

Mount  Sturgeon  sandstone^ 

2386J 

this  weight. 

1-000 

142  12-16 

144 

Ijim-OOLORIAL  Storis. 

Pitfleld's  New  Kangaroo   Point 

sandstone  from  Tasma- 

1 

nia, 

2207 

ta66 

•900 

182    »-16 

134    M6 

Kangaroo  Point  stone,  old  auarry, 
NorUi-west  Bay  sandstone  from 

2262 

2881 

•060 

136    6-16 

137    2-16 

1 

Quinn's  quarry,  Tasma- 

1 

nia, 

2322 

2089 

•700 

140    9-16 

143 

Huon  BlTsr  sandstone,  Tasmania, 

2417 

— 

•001 

Sydney  sandstone, 

2237 

2228 

•aoo 

■ 

Adelaide  sandstone^     . 

— . 

2800 

— • 

■ 

Adslside  marble, 

2716 1 

Tested  upto  6720  lbs. 
without  effect. 

}  1-000 

167    M6 

Stobu  nwx  EuKon. 

Fifeabire  sandstones,  Scotland, 

-. 

1814 

•100 

128    3-10 

136 

Bath  oolite,  England, 

2241 

1600 

•800 

124  14-16 

I'X    6-16 

2447 

8136 

-960 

187    2-16 

140    9-16 

Park  Spring  sandstone,  from  near 
Leeds,  G.B., 

238si 

Tested  up  to  0720  lbs. 
without  producing 
any  effect. 

ll-OOO 

148 

Caen,  Normandy, 

2076 
( 

1643 
Tested  up  to  0790  lbs. 

•700 

) 

184    ^16 

136    4-16 

Carara  marbls, 

2718-^ 

without  producing 

U-000 

166 

I 

and  efffct. 

i 

Tablb  thawing  the  Weight  required  to  eruth  inch  cubes  of  the  four  Buiiding  Sionet 

principally  used  in  Melbourne. 


Crushing  force 

per  square  inch 

when  dry. 

Cruahing  force  per 
square  inch  after 
four  houra  immer- 
sion in  water. 

Pitfield*!  new  qnariy  at  Kangaroo 

Point,           .        .        •        • 

Pitfield's  old  quarry  at  Kangaroo 
Point,           •        •        •        • 

Barley, 

Bacchas  Marsh,       •        .        .        . 

In  lbs. 

2956 

2881 
2118 
1940 

In  Iba. 

1910 

1428 
1260 
1073 

31} 

501 
S5i 
45 

The  above  results  are  derived  from  the  average  of  fear  Bamples  of 
each  stone  in  a  dry  and  two  of  each  in  a  wet  state. 
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Experiments  to  prove  the  fitness  of  the  following  stones  to  act  as 
lintelSy  fcc,  tried  on  scantlings  4  by  4  inches,  having  a  span  of  4  feet| 
and  the  entire  weight  suspended  from  the  centre : 

Breaking  Weight 
cwL  qi«.  Ito. 

Fifeshire,  ScotUnd,  sandstone, 1      1     26 

Bath  oolite,  Enf^liih, 3     2     20 

Kangaroo  Point  white  sandstone,  from  Pitfield's  new  quarry, 

Tasmsnia 3     2      20 

Kyneton,  Victoria,  sandstone. •        .2321 

Kangaroo  Point  sandstone,  Pitfield*s  old  qaarry,  •        •         .  2     3     20 

Bacchus  Marsh  sandstone,  Victoria, 2     3     2i 

Darley  sandstone,  Victoria,  • 3      0        2 

Bulleen  sandstone,  Victoria,  • .320 

Doncaster  sandstone,  near  Bnlleen, 3     3     20 

Geelong,  Barrabool  Hill,  sandstone 4     2     20 

Portland  limestone,  English,  6      0      20 

Park  Spring  sandstone,  from  England,  near  Leeds,  •        •        .936 

Adelside  marble,  •        •         •        •         •         •        •.•        •         10      111 

Colonial  basnlt,  1302 

Mount  Moriar,  near  Geelong •  4315 


For  ths  Journal  of  the  Franklin  Instltats. 

De%cription  of  a  New  Portable  Coffer  Dam,    By  Capt.  E.  B.  Hunt, 

^     Corps  of  Engineers,  U.  S.  A. 

[Bead  before  the  Anerfcaa  Aseootatloa  of  Sdenoe,  at  Newport,  R.  I^  Angnst,  1800.] 

The  nse  of  the  coffer  dam  in  laying  foundations  under  water,  is 
among  the  best  established  and  most  reliable  resources  of  the  engi- 
neering profession,  and  its  application  in  several  classes  of  cases  is 
well  settled.  In  making  studies  for  certain  contemplated  constructions 
at  Fort  Taylor,  Key  West,  a  new  style  of  coffer  occurred  to  me,  which 
I  hope  soon  to  apply  and  which  gives  rational  promise  of  success. 

The  first  case  considered  was  one  of  founding  wharf  and  bridge 
piers  on  a  rock  bottom,  over  which  a  thin  stratum  of  sand  is  spread. 
A  set  of  piers,  ten  feet  square,  of  solid  masonry  from  the  bottom,  was 
first  contemplated.  For  these  the  style  of  coffer  planned  was  a  strong 
square  frame,  with  four  corner  posts,  and  a  sufficient  number  of  wale- 
courses  across  the  four  sides,  and  framed  into  these  corner  posts,  to 
give  the  stiffness  of  side- wall  necessary  for  supporting  the  whole  water- 
pressure.  The  length  of  the  corner  pieces  would  be  such  as  to  give 
an  excess  of  a  foot  or  more  at  the  top  in  the  deepest  water  at  high 
tide.  The  size  in  plan  would  have  to  be  such  as  to  give  the  requisite 
working  space,  and  might  be  reduced  to  fifteen  feet  square.  This  frame 
work  being  put  together,  and  stayed  by  a  set  of  diagonal  rope  tie 
braces,  could  be  launched  and  taken  to  its  position,  where  it  would  be 
placed  erect  and  adjusted  to  bo  level,  using,  if  necessary,  uprights  in 
one  or  more  angles,  to  bear  on  the  bottom,  or  to  be  driven  to  the  rock, 
and  then  lashed  or  bolted  to  the  leveled  frame.  These  angle  posts  can 
be  sufficiently  driven  to  give  security  against  the  force  of  tides  and 
currents  when  needed,  and  also  to  sustain  the  weights  required  to  be 
rested  on  the  top  of  the  frame.     The  coffer  frame  being  thus  fixed  in 
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position,  a  row  of  sheet  piling  of  sound,  three-inch,  hard  pine  plank 
remains  to  be  driven  to  the  rock,  in  contact  with  the  wales,  and  guided 
either  bj  two  outside  timber  guides,  made  to  be  removable,  or  by  fixed, 
flat,  iron  bar  guides  with  the  angles  smoothed. 

Now  comes  the  feature  which  I  suppose  to  be  entirely  norel,  and 
which  gives  a  peculiar  character  to.  this  portable  coffer  dam.  Take 
strong  canvass,  and  proceed  to  make  up  a  case  or  covering  for  the  en- 
tire coffer,  using  two  thicknesses  of  canvass,  and  interposing  a  com- 
plete coating  of  mineral  or  coal  tar,  so  as  not  only  to  cause  the  two 
canvass  layers  to  adhere  to  each  other  thoroughly,  but  to  make  a  per- 
fectly impervious  sheathing.  Along  the  bottom  edge  of  the  coffer 
sheathing,  a  similar  double  canva9s  fl^p  is  joined  around  the  whole 
bottom  line,  which  will  lay  spread  out  over  th^  bottom  as  far  as  is 
judged  necessary.  This  breadth  of  flap  will  depend  essentially  on  the 
nature  of  the  bottom.  The  surface  to  be  thus  covered  should  first  be 
raked  clear  of  sticks,  stones,  &c.,  to  prevent  tearing  holes  through  the 
flap.  The  case  and  flap,  water-tight  through  their  whole  extent,  and 
having  much  positive  strength  to  resist  pressure,  being  put  on  the  cof- 
fer and  surrounding  bottom,  it  only  remains  to  proceed  with  the  pump- 
ing, which  being  actively  pushed  will  rapidly  reduce  the  small  enclosed 
water  column.  As  this  goes  on,  the  exterior  pressure  comes  first  on 
the  canvass  coating,  and  this  in  turn  rests  against  the  aheeting  piles 
and  alone  the  entire  surface  of  the  bottom.  As  the  Meeting  should  be 
of  even  thickness  with  straight  edges,  the  joints  will  be  close  and  nar- 
row ;  hence  there  will  be  no  danger  of  ruptures  from  the  bridging  strain 
across  them.  The  submerged  exterior  guides  being  either  removed  or 
formed  of  iron  bars  with  beveled  edges,  would  create  no  dangerous 
strains.  To  bring  the  flap  more  closely  to  the  bottom,  a  sprinkling  of 
sand  or  any  clean  earth  might  be  thrown  over  it  when  in  place,  or  the 
outer  edge  might  be  weighted  if  needful.    In  case  the  water  should 

Eenetrate  through  the  bottom  covering  layer,  even  from  the  outer 
.  oundary  of  the  flap,  it  is  only  required  to  scoop  out  the  enclosed 
sand,  and  fill  in  the  bottom  with  a  layer  of  concrete,  as  is  usual  in  the 
oommon  coffer,  using  the  tramiSj  a  plain  wooden  trough,  or  a  box  with 
a  trip  bottom. 

It  only  remains  to  proceed  in  building  the  piers,  using  the  top  of 
the  coffer  as  a  platform,  and  to  support  the  derrick  or  traveler,  the 
materials  being  lightered  alongside.  Should  a  steam  pump  be  found 
necessary,  this  could  be  worked  on  board  a  lighter,  by  using  a  flexible 
pipe,  led  through  the  side  at  the  top,  or  it  could  be  carried  through 
the  case  and  sheathing  near  the  bottom.  A  series  of  lashings  along 
the  top  of  the  case  could  be  used  for  fastening  it,  and  buoyed  cords 
attached  to  the  edge  of  the  flap  would  serve  for  its  manoeuvre. 

Another  mode  of  treating  this  case  might  be  preferred  for  grett 
depths.  This  is  by  using  a  circular  coffer  made  by  trimming  to  the 
required  arc  sweeps  of  three-inch  planks,  combining  them  in  fidl  circle 
ribs  so  as  to  break  joints  and  fastening  with  screw  bolts.  This  is  merely 
turning  an  arch  centre  into  the  vertical.  Launching  one  rib,  a  set  of 
Vpright  struts  with  draw-bolts  would  b^  placed  on  it,  and  the  second 
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rib  built  on  them,  &c.  In  some  cases  this  might  be  superior  to  the 
square  coffer.  The  modification  of  the  case  and  flap  would  offer  no 
serious  difficulty.  Various  other  timber  and  iron  coffer  frames  might 
be  advantageously  used  in  treating  this  case. 

In  the  instance  first  considered,  it  was  desirable  not  to  obstruct  the 
water-way  more  than  was  necessary  to  get  the  solidity  required  by  a 
permanent  wharf  for  heavy  vessels.  A  series  of  these  piers  giving  the 
requisite  supports  for  the  wharf  and  bridge  platforms  answered  tnese 
conditions,  and  it  was  supposed  that  this  plan  could  be  used  in  water 
of  over  twenty  feet. 

The  facility  with  which  this  portable  coffer  can  be  struck  and  estab- 
lished is  its  great  recommendation.  Admit  the  water,  hoist  the  case, 
draw  the  sheeting,  and  float  the  frame  to  its  next  station,  buoying,  if 
necessary,  and  then  all  becomes  simple  repetition.  It  is  a  question  of 
judgment  or  calculation  in  each  case  to  give  the  frame-work  the  sta- 
bility required  for  resisting  the  pressures,  currents,  and  wave  actions ; 
as  also  to  decide  where  the  probable  violence  of  waves  would  make  the 
plan  impracticable  or  injudicious.  Judgment  must  also  be  used  in 
deciding  whether  the  ruggedness  of  the  bottom  makes  this  plan  inap- 
plicable. Sometimes  this  difficulty  would  be  fully  met  by  throwing 
around  the  coffer  a  covering  sheet  of  fine  clay  or  marl,  which  will  either 
make  the  bottom  tight,  or  so  cushion  it  that  the  flap  can  be  used  suc- 
cessfully. When  we  contrast  the  simplicity  of  this  coffer  and  the 
facility  with  which  it  can  be  established  and  transferred,  with  the 
complex  character  of  the  ordinary  fixed  coffers,  or  with  Stevenson's 
portable  coffier,  so  limited,  comparatively,  in  its  applications  and  trouble- 
some in  erection,  it  will  need  but  little  consideration  to  perceive  the 
utility  of  this  device  in  numerous  cases  of  bridge  piers  and  other  struc- 
tures. To  extend  the  above  system  to  larger  piers  requires  only  the 
application  of  simple  well  established  principles,  which  every  competent 
engineer  would  easily  make,  and  which  need  not  be  here  dwelt  upon. 

It  is  likely  to  find  its  first  application  in  a  sea  wall,  which  will  pro- 
bably be  built  at  Fort  Taylor  next  winter.  It  is  proposed  to  use  in 
this  case  a  portable  coffer  of  50  by  12  feet  in  five  compartments  of 
framing,  the  intermediate  submerged  cross  bars  being  made  movable. 
The  building  of  the  first  section  of  wall  will  not  much  differ  from  the 
building  of  a  pier,  except  that  the  masonry  bond  at  each  end  must  be 
arranged  to  provide  for  the  adjoining  sections.  In  wall^  but  little  ex- 
posed to  the  sea,  the  sections  can  be  brought  above  low  water  indepen- 
dently by  building  plain  heads  and  leaving  a  clear  joint.  Of  course 
this  would  not  do  where  the  foundation  is  bad  and  the  load  irregular. 

To  build  this  second  section,  the  coffer  would  be  re-established  as  be- 
fore, except  that  the  end  should  be  arranged  to  embrace  the  wall  al- 
ready carried  up,  and  the  sheeting  should  be  shaped  to  close  in  neatly 
on  its  front  and  rear  faces.  The  case  and  flap  will  have  to  be  so  altered 
at  this  end  as  to  fit  the  section  of  the  wall,  and  extend  along  its  front 
and  rear  faces  for  some  distance.  In  the  proposed  wall,  the  use  of  dove- 
tailed header  and  stretcher  courses  of  eranite  is  contemplated  for  the 
face,  and  a  roassire  concrete  filling  for  the  back.  The  box  planking  for 
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the  concrete  can  rest  against  the  main  uprights  and  can  be  recovered 
on  striking,  thus  leaving  all  the  spare  space  in  the  coffer  for  face  work. 

The  simplicity  of  this  coffer  and  the  facility  with  which  it  can  be 
shifted  from  section  to  section  of  a  sea  wall,  lead  me  to  believe  that  it 
will  be  found  a  great  source  of  economy  in  constructing  the  walls  of 
wharves,  basins,  docks,  &c.,  when  the  shelter  from  waves  and  the  cha- 
racter of  bottom  make  it  available.  In  many  cases  the  flap  could  be 
nearly  omitted,  and  in  some  rough  bottoms  the  simple  coffer  case  could 
be  used  and  a  slight  foot  slope  of  puddle  or  earth,  which  works  tight, 
could  be  thrown  in  so  as  to  serve  the  purpose. 

This  device  not  having  yet  been  tried,  I  should  scarcely  bring  it  be- 
fore the  public,  except  that  I  am  willing  by  publication  at  once  to  pre- 
vent patents  and  to  give  to  engineers  the  benefits  it  offers,  which  can  be 
8een  beforehand  with  almost  absolute  certainty. 


Vor  th«  Joamal  of  the  Franklin  In«tit«te. 

Expannon  of  Steam. 

At  a  late  meeting  of  the  American  Engineers*  Association,  New 
York  City,  the  subjoined  paper  was  read  by  its  author,  Mr.  Louis  Koch, 
Mechanical  Engineer.  E.  B. 

Mew  York,  Not.  14, 1860. 

Question. —  What  is  the  pressure  of  steam  in  the  <ylinder  at  the 
end  of  the  stroke  when  cut  off  at  half  stroke  f 

This  question  is  easily  answered  by  the  experimental  tables  laid 
down  by  the  Committees  of  the  French  and  the  Franklin  Institutes,  by 
Dr.  Lardner,  and  many  others,  showing  the  total  pressure  in  pounds,  the 
corresponding  temperature,  the  volume  of  steam  compared  to  the  vol- 
ume 01  water  that  has  produced  it,  and  the  mechanical  effect  of  a  cubic 
inch  of  water  evaporated  in  pounds  raised  one  foot ;  all  of  which  show 
conclusively  that  the  pressure  of  steam  in  the  cylinder  at  the  end  of 
the  stroke,  when  cut  off*  at  half  stroke,  is  not  one-half  of  its  full  pres- 
sure, and  that  this  difference  becomes  greater,  first,  with  the  increase 
of  pressure,  and,  secondly,  with  the  decrease  of  cutting  off*;  all  this  is 
strictly  theoretical,  without  regard  to  friction  or  the  influence  of  the 
atmospheric  pressure. 

The  following  are  a  few  examples  taken  from  Dr.  Lardner's  table: 


Volume  of 
Steam. 


1381 
2426 
679 
1281 
470 
883 
363 
678 
295 
664 


Temperature. 


228-5 
192*4 
2691 
228*5 
29.V6 
251-6 
31 6*8 
269  I 
32)20 
283-8 


Pressure. 


20  lbs. 
lU  •• 
40 
20 
60 
30 
80 
40 
100 
60 


« 

M 
«4 
U 
« 


Double 
Volume. 


2563 

1358 

040 

724 

590 


Corresponding 
Pressure. 


about   9i  lbs. 
I9«3      « 

38-03  « 

37-3  «• 


46-34    «       3*36    • 


Difler- 


i  Ibt. 
•98   « 
1-97    * 
3  97    « 
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There  can  be  no  doubt  of  the  existence  of  a  fixed  relation  between 
the  temperature  and  pressure  of  steara  by  immediate  evaporation  when 
it  haa  received  no  heat  except  that  which  it  takes  from  the  water,  but 
that  relation  is  not  known,  and,  therefore,  empyrical  formulae  have 
been  proposed,  which  express,  with  more  or  less  precision,  this  relation 
in  different  parts  of  the  thermometrical  scale. 

Mr.  Southern  proposes  the  annexed,  when  the  pressure  does  not  ex* 
ceed  one  atmosphere : — 

P  =  0.04948+f^4^r" 

T  =  155-7256  X  •?  -  004948 —51-3 

Tredgold  proposes,  when  the  pressure  is  from  one  to  four  atmos- 
pheres : — 

/lOS  +  ry         ^==20M8«/p-108 
V  20118/ 

Dulong  and  Arago  propose,  when  the  pressure  is  from  four  to  fifty 
atmospheres : — 

p= (0-26798+  0-0067585  t)»  t=147-961  >/?— 39-644. 

Other  formulae  are  given  by  Biot,  Taylor,  Gay  Lussac,  &c. 

The  same  uncertainty  exists  in  the  relation  between  the  pressure 
and  the  augmented  volume,  and  recourse  has  also  been  had  to  empy- 
rical  formulae,  of  which  two,  as  the  most  convenient  for  low  pressure 
engines  of  every  form  as  well  as  for  high  pressure  engines  on  the  ex- 
pansion principle,  are  given. 

Dr.  Lardner  proposes 

8875969  ,  v      r     v   •    i. 

V  =  ^-wi r-     V  =  volume  per  number  of  cubic  inches. 

164 -hP'  ^ 

A  more  accurate  formula,  when  not  less  than  30  lbs.  per  square 
inch  is  used,  is  the  following: — 

4347826 
v  =  ^-T— --.     p=  I  lb.  per  square  foot. 

It  is  well  to  remark  here,  in  relation  to  temperature,  upon  the  well 
known  fact  that  the  sum  of  the  sensible  and  latent  heats  is  a  constant 
quantity;  if  water  at  82^  temperature  is  converted  into  steam  under  a 
pressure  of  one  atmosphere,  or  14f  lbs.  per  square  inch,  it  is  necessary 
to  give  it  first  180°  additional  sensible  heat,  and  afterwards  990°  of 
latent  heat,  making  a  total  of  1170°  of  imparted  heat  and  32°  of  con- 
tained heat,  or  1202°  in  all.  Should  the  pressure  be  two  atmospheres, 
the  sensible  heat  would  be  augmented  to  250°,  and  the  latent  heat  de- 
creased to  952° ;  at  three  atmospheres,  respectively  275J°  and  926|°, 
and  thus  continuing,  the  sensible  augmenting  and  the  latent  diminish- 
ing, as  the  pressure  increases,  the  constant  total  being  1202°  F., 
1170°  of  which  are  necessary  for  the  evaporation  of  ice-cold  water, 
which,  consequently,  would  be  rabed  to  the  temperature  of  1202°  if 
evaporation  was  prevented. 
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A  very  easy  mode  of  calcalating  the  volume  of  steam  under  higher 
temperature  than  that  of  one  atmosphere  is  the  following : — 

1.  It  being  known  that  air  expands  with  every  degree  Centigrade, 
to  l-270ths  of  its  primitive  volume  at  0^  0.,  it  follows  that  270  cubic 
feet  of  air  when  heated  from  0°  to  100°  C,  will  expand  to  370  cubic 
feet,  and  that  1  cubic  foot  of  air  of  100°  G.  heated  with  further  {t) 
degrees  will  become 

— ^fK"  cubic  feet. 

2.  It  being  known  that  steam  expands  agreeably  to  the  same  law, 
it  follows  that  steam  of  100°  G.  if  its  temperature  is  increased  21-4^ 
G.  will  increase  to 

370+21-4°      391-4     ,.    ^   ^ 

—370— =-370-^^^^^^""*^ 

therefore,  steam  from  1  lb.  of  water,  or  1691  cubic  feet,  will  have  a 
volume  of 

^^X1691=1789078  cubic  feet. 

8.  And  as  it  is,  lastly,  known  that  at  the  same  temperature,  the 
pressure  of  elastic  fluids  is  proportionate  to  its  density,  and  as  saturat- 
ed steam  at  121*4°  G.  has  just  double  the  pressure  (or  that  of  two 
atmospheres),  it  follows  that  the  before  mentioned  1789-078  cubic  feet 
must  have  double  the  density,  and,  therefore,  a  volume  of  894*539 
cubic  feet. 

Having  now  conclusively  proved  that  the  volume  of  steam  increases 
with  the  pressure,  it  follows  that  there  is  a  decrease  of  volume  with  the 
decrease  of  pressure,  and  it  is,  therefore,  evident  that  the  mechanical 
effect  of  steam  when  cut  off  at  any  part  of  the  stroke  will  not  be  fully 
one-half  of  that  of  its  expansion ;  all  this  is  nothing  new,  as  many  tables 
have  been  laid  down  to  this  effect,  as  noted  above,  but  as  abasia  for  fur- 
ther calculations  on  the  advantage  or  disadvantage  of  cut-offs  generally 
they  are  valuable. 

Now,  let  us  see  if  there  is  an  advantage  in  practice  by  cutting-off 
steam  at  any  part  of  the  stroke.  We  will  select  a  bore  of  cylinder  of 
200  inches  area,  or  about  16  inches  in  diameter  and  6  feet  stroke.  We 
have,  at  first,  to  contend  with  friction  and  atmospheric  pressure  at  the 
exhaust ;  the  first  of  these  (friction)  is  the  most  difficult  to  find  a  basis 
for,  but  it  being  generally  conceded  that  2\  lbs.  per  square  inch  is 
sufficient  in  a  well  built  engine,  we  will  take  that  as  a  standard. 

The  atmospheric  pressure  at  the  exhaust  is  the  same  in  both  cases, 
and  in  relation  to  the  quantity  to  be  discharged,  what  is  less  in  one 
case  is  made  up  by  velocity  in  the  other.  It  is  to  be  remarked  that 
when,  according  to  the  indicator,  we  work  under  50  lbs.  pressure,  we 
actually  have  64f  lbs.  on  the  piston  (theoretically),  the  difference  of 
pressure  in  the  boiler  and  that  exerted  upon  the  piston,  we  will  omit, 
being  in  both  the  same,  if  any,  as  has  been  asserted.  Let  us  take 
60  lbs.  total  pressure  on  the  piston,  and  then  find  the  mechanical  effect 


On  the  Expandon  of  Steam.  881 

in  following  full  stroke  and  cntting-off  at  one-half,  one-third,  and  one- 
quarter  stroke. 

The  mechanical  effect  of  full  stroke  will  he  60  lbs.  per  square 

inch,  or  12,000  lbs.  per  200  square  inches,  or      .  72,000  Ibi.  lifted  1  ft. 

Deducting  for  friction  2}  lbs.  per  square  inch  equals  600  lbs., 

or  3000  lbs.  lifted  one  foot,  and  atmospheric  pressure 

14}  lbs.  per  square  inch  equals  2950  lbs.,  or  17,700  lbs. 

lifted  ooe  foot  .  .  •      «a  20,700    **        « 


and  there  remains  a  clear  effect  of  61,300  lbs.  or  71}  per  c 

It  has  often  been  asserted  that  85, 90,  and  95  per  cent,  mechanical 
effect  has  been  obtained,  but  this  is  decidedly  an  error,  as  the  pressure 
was  calculated  agreeably  to  the  indicator;  the  indicator  in  this  case 
would  only  show  45^  lbs.  at  200  square  inches  equals  9000  lbs.,  or 
54,300  lbs.  lifted  one  foot,  thus  presenting  a  mechanical  effect  of  nearly 
94|  per  cent.,  which  is  a  deception. 

The  mechanical  effect  of  cutting-off  at  one-half  stroke  will  be  60  lbs. 
per  square  inch  or  12,000  lbs.  per  200  square  inches ;  8  feet  stroke 
equals  36,000  lbs.  lifted  one  foot;  at  the  end  of  the  stroke,  as  has  been 
seen,  we  have  28*03  lbs.  pressure,  and,  therefore,  a  mean  pressure  of 
44*015  lbs.  per  square  inch,  or  8803  lbs.  per  200  square  inches ;  3  feet 
stroke  equals  26,409  lbs.  lifted  one  foot ;  adding  as  above,  we  have 
36,000+26,409  lbs. =62,409  lbs.  lifted  one  foot.  Deducting  the  fore- 
going friction  and  atmospheric  pressure,  20,700  lbs.  lifted  one  foot,  and 
there  remains  a  clear  mechanical  effect  of  41,709  lbs.  lifted  one  foot, 
or  57*93  per  cent.,  with  half  the  amount  of  steam,  or  83,418  lbs.  lifted 
one  foot,  with  full  steam,  being  nearly  116  per  cent.  (115*86  per  cent.) 

The  mechanical  effect  of  one-third  stroke  will  be  60  lbs.  per  square 
inch,  or  12,000  lbs.  per  200  square  inches ;  2  feet  stroke =24,000  lbs. 
lifted  one  foot ;  we  have,  as  seen  at  the  end  of  the  stroke,  19*2  lbs.  pres- 
sure, and,  therefore,  a  mean  pressure  of  39*6  lbs.  per  square  inch,  or 
7920  lbs.  per  200  square  inches;  4  feet  stroke  equals  31,680  lbs.  lifted 
one  foot;  adding  as  above,  we  have  24,000+31,680=55,680  lbs.  lifted 
one  foot  Deducting  friction  and  atmospheric  pressure  20,700  lbs.  lifted 
one  foot,  and  there  remains  a  clear  effect  of  34,980  lbs.  lifted  1  foot,  or 
48*53^  per  cent,  with  one-third  the  amount  of  steam,  or  104,940  lbs. 
lifted  one  foot,  with  full  steam,  being  145|  per  cent. 

The  mechanical  effect  of  one-quarter  stroke  will  be  60  lbs.  per 
square  inch,  or  12,000  lbs.  per  200  square  inches ;  1|  feet  stroke  a 
18,000  lbs.  lifted  one  foot ;  at  the  end  of  the  stroke,  we  will  have 
13*19  lbs.  pressure,  or  a  mean  pressure  of  86*595  lbs.  per  square  inch, 
or  7319  lbs.  per  200  square  inches ;  4j^  feet  stroke  =  32,935*5  lbs. 
lifted  one  foot ;  adding  as  above,  we  have  18,000  +  32,935*5  := 
60,935*5  lbs.  lifted  one  foot.  Deducting  friction  and  atmospheric 
pressure,  20,700  lbs.  lifted  one  foot,  and  there  remains  a  clear  effect 
of  30,285*5  lbs.  lifted  one  foot,  or  nearly  42  per  cent.,  with  one-quar- 
ter the  amount  of  steam ;  or  120,942*0  lbs.  lifted  one  foot,  with  full 
steam,  being  168  per  cent. 

Again ;  let  us  see  if  the  same  proportions  exist  in  a  smaller  cylin- 
der, shorter  stroke,  and  the  same  pressure ;  we  will  select  an  area  of 
50  ins.,  or  about  8  ins.  in  diameter,  4  ft.  stroke,  and  60  lbs.  pressure. 
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Itt.  The  mechanictl  effect  of  foil  itroke  will  be  60  Ibo.  per  M|oai«  inch,  or  3000  Ibn 
per  50  square  inches  :  4  feet  stroke  ^  18,000  Ibe.  liftad  one  §oeL> 

Deducting  for  friction  2}  lbs.  per  square  inch  ^  lS5tbs., 
or  500  lbs.  one  foot,  and  atmonpheric  pressure  14}  lbs.  per 
square  inch  s  737*5  lbs.,  or  2950  lifted  one  foot  s     3,450    «  « 

And  there  remains  a  clear  effect  of    .  8,550    <'  ** 

or  71^  per  cent. 

2d.  The  mechanical  effect  of  cutting  off  at  balf  stroke,  will  be  60  lbs.  per  tqoare 
inch,  3U00  lbs  per  50  square  inches :  2  feet  stroke  sa     6,000  Ibe.  liftod  one  foot. 

44*015  lbs.  mean  pressure  per  square  inch,  or  2200}  llis. 
per  50  square  inches:  2  feet  stroke  .  •  as     4,401 4  "  ** 

Adding,  we  hsTe  .  .     10,404 «  m 

Deducting  friction  and  atmospheric  pressure        •  as     3,450    **  ** 

And  there  remains  a  clear  effect  of  .      6,05 1|  "  ** 

or  57*93  per  cent,  with  half  the  amount  of  steam,  and  13,903  lbs.  lifted  one  foot,  or 
115'86  per  cent,  with  full  steam. 

3d.  The  mechanical  effect  of  catting  off  at  one-third  stroke  will  be  60  Ibe.  per  ■qnaie 
inch,  3000  lbs.  per  50  square  inches :  1|  feet  stroke  as    4000  lbs.  lifted  one  ibel. 

39*6  lbs.  mean  pressure  per  square  inch,  or  1980  Iba.  per 
50  square  inches :  2}  feet  stroke  .  b    5280    ■<  " 

Adding,  we  have         .  •  9280    **  •* 

Deducting  friction  and  atmospberic  pressure  bs    3450    <*  ** 

And  there  remains  a  clear  effect  of     •  5830    **  ** 

or  4 8 -58 J  per  cent,  with  one-third  the  amount  of  steam,  and  17,490  lbs.  lifted  one  fiM(, 
or  145}  per  cent,  with  full  steam. 

4th.  The  mechanical  effect  of  cutting  off  at  one-qnarter  stroke  will  be  60  Iba.  per 
square  inch,  or  3000  lbs. per  50  square  inches:  1  foot  stroke  ^  3000  lbs.  lifted  one  foot. 

36*595  lbs.  mean  pressure  per  square  inch,  or  1829}  Iba. 
per  50  square  inches :  3  feet  stroke  •  ma    6489}  <'  ** 

Adding,  we  have  .  .  8489} "  « 

Deducting  friction  and  atmospheric  pressure  «■     9450    '*  ^ 

And  there  remains  a  clear  effect  of    .  5039}  «  " 

or  nearly  42  per  cent,  with  one-quarter  the  amount  of  steam,  and  20,157  lbs.  lifted  one 
foot,  or  168  per  cent,  with  full  steam. 

'  It  only  remains  to  investigate,  if  under  a  different  pressure  the  re- 
lations will  be  the  same :  we  will,'  therefore,  take  the  same  cjlinders 
and  strokes,  with  a  pressure  of  36  lbs. 

1st.  The  mechanical  effect  of  full  stroke  will  be  36  lbs.  per  square  inch,  or  7300  lbs. 
per  200  square  inches :  6  feet  stroke  .  s>  43,200  lbs.  lifted  one  fooC 

Deducting  for  friction  2}  lbs.  per  square  inch  ^  500  lbs., 
or  3000  lbs.  lifted  one  foot,  and  atmospheric  pressure  14}  lbs. 
per  square  inch  =s  2950  lbs.,  or  17,700  lbs.  lifted  one  foot  sb  20,700    •*  •« 

LesTing  a  clear  effect  of  .  22,500    *«  « 

or  52  083  per  cent. 

2d.  The  mechanical  effect  of  cutting  off  at  one-half  stroke  will  be  36  lbs.  per  sqnars 
inch,  or  7200  lbs.  per  200  square  inches :  3  feet  stroke    ss  31,600     lbs.  lifted  one  IboL 

26*513  lbs.  mean   pressure  per  square  inch,  or  5302*6 
per  200  square  inches :  3  feet  stroke  •  a   16,907-8    «*  « 

Adding,  we  have  .  .    87,507*8    «  •« 

Deducting  friction  and  atmospheric  pressors  ss  20,700*0    ^  ** 

LesWng  a  dear  effect  of  .  16307*8    «  « 

or  38*905  per  cenU  with  one-half  the  amonnt  of  steam,  and  33,615*6  lbs.  lifted  oae  fteC, 
or  77*810  per  cent,  with  ftill  steam. 
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8d.  The  mechanicml  effect  of  catting  off  at  one-third  stroke  will  be  86  lbs.  per  sqnsre 
inch,  or  7200  lbs.  per  300  square  inches :  2  feet  stroke       a  14,400  lbs.  lifted  one  foot. 

23-46  lbs.  mean  pressure  per  square  inch,  or  4696  lbs.  per 
300  sqnare  inches :  4  feet  aUoke  .  sa  18,784    ** 


M 


U 


Adding,  we  have  •  •  33,184    « 

Deducting  friction  and  atmospheric  pressure  bs  20,700    **  *' 


<( 


Leaving  a  clear  effect  of  .  12,484    ^ 

ox  28*9  per  cent,  with  one-third  the  amount  of  steam,  and  37,452  lbs.  liAed  one  foot,  or 
86*7  per  cenL  with  full  steam. 

4th.  The  mechanical  effect  of  cotting  off  at  one-quarter  stroke  will  be  36  lbs.  per 
square  inch,  or  7800  lbs.  per  200  square  inches  :  1  ^  feet 
stroke  ...  as  10,800  lbs.  l^f^ted  one  foot. 

22*0178  lbs.  mean  pressure  per  square  inch,  or  4403*56 
lbs.  per  200  square  inches :  4}  feet  stroke  .  ss  19,816    *< 


Adding,  we  have  .  .    30,616    " 

Deducting  friction  and  atmospheric  pressure       •  as  20,700    *< 


M 

M 

<l 

(I 


Leaving  a  clear  effect  of         .  .      9.916    « 

or  22*95  per  cent,  with  one-quarter  the  amount  of  steam,  and  89,664  lbs.  lifted  one' foot, 
or  91-81  per  cent,  with  full  steam. 

The  same  per  centage  exists  under  the  same  pressure,  whatever  the  diameter  of  the 
^linder  or  length  of  the  stroke  may  be. 

In  the  foregoing  calculations,  condensation  in  the  cylinder  has  not 
been  taken  into  consideration ;  it  will,  of  coarse,  be  greater  in  pro- 
portion to  the  cut-off  being  smaller,  but  the  difference  to  me  seems  to 
be  trifling,  and  will  cause  but  little  alteration  in  the  above  calculations 
of  per  centage. 

And  now,  having  arrived  at  a  point  from  which  we  are  enabled  to 
deduce  certain  elements,  the  subjoined  are  submitted : — 

1st.  The  pressure  of  steam  in  the  cylinder  at  the  end  of  the  stroke, 
when  cut  off  at  any  point  during  the  stroke,  is  smaller  than  the  pro- 
portion to  the  full  pressure ;  and  this  difference  becomes  greater,  first, 
"with  the  increase  of  pressure,  and  secondly,  with  the  decrease  of  cut- 
ting off. 

2d.  The  per  centage  of  mechanical  effect  between  that  of  full  stroke 
and  that  of  cutting  off  at  any  point  of  the  stroke,  remains  the  same, 
the  cylinder  being  large  or  small,  the  stroke  long  or  short,  as  long  as 
the  pressure  is  the  same. 

Sd.  The  greater  the  pressure  the  greater  the  per  centage  of  me- 
chanical effect  in  high  pressure  engines,  under  all  circumstances.  (The 
relations  seem  to  be  different  in  low  pressure  engines,  which  I  propose 
to  discuss  at  a  future  time.) 

4th.  The  greater  the  pressure,  the  greater  the  relative  per  centage 
between  the  full  stroke  and  the  cut-off  system. 

5th.  There  is  no  such  thing  as  a  greater  mechanical  effect  in  the 
same  cylinder  and  at  the  same  pressure,  when  cut-offs  are  used  instead 
of  full  steam  during  the  whole  stroke ;  but,  on  the  contrary,  there  is 
a  proportionate  and  not  inconsiderable  falling  off  of  mechanical  effect 
when  the  former  is  used,  notwithstanding  all  that  has  been  or  may  be 
said  to  the  contrary,  and  this  difference  becopies  greater  with  a  lesser 
pressure. 
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6th.  The  same  amount  of  steam,  under  the  same  pressure,  in  the 
same  cylinder,  used  with  cut-oifs  instead  of  following  full  stroke,  will 
produce  a  greater  mechanical  effect,  but  it  requires  a  greater  space  of 
time ;  it  being  in  the  same  proportion  as  the  relative  per  centage  be- 
tween full  stroke  and  cut-offs,  or  vice  versa.  During  the  same  space 
of  time,  when  cut-ofi^  are  used,  and  using  a  proportionate  increase  of 
pressure  representing  a  greater  volume  of  steam,  the  same  mechanical 
effect  will  be  obtained  as  that  in  following  full  stroke  with  a  lesser 
amount  of  steam ;  or  during  the  same  space  of  time,  and  with  the 
same  amount  of  steam  at  a  proportionate  higher  pressure,  a  greater 
mechanical  effect  will  be  obtained  in  using  cut-offs  as  in  following  fall 
stroke. 

And  now,  allow  me  to  remark,  that  here  we  have  a  full  explanation 
of  what  has  been  asserted,  that  the  mechanical  effect  in  changing  the 
full  stroke  to  any  part  of  the  cut-off,  during  the  working  of  the  en- 
gine, was  found  to  be  greater  in  the  latter  case  than  in  the  former. 

Suppose  we  have  the  same  engine  as  that  from  which  we  drew  our 
first  deductions,  t.  e.,  200  square  inches  area,  6  feet  stroke,  and  60  lbs. 
pressure.  Then  we  will  have,  as  shown,  a  clear  mechanical  effect  of 
51,800  lbs.,  or  71^  per  cent,  of  the  power  exerted  by  the  steam.  I 
have  further  shown,  that  when  the  feeding  of  steam  is  cut-off  at  one- 
half  stroke,  we  have  a  clear  mechanical  effect  of  41,709  lbs.,  or  57*93 
per  cent.,  or  with  the  same  amount  of  steam  used  at  full  stroke, 
88,418  lbs.  effect,  or  115*86  per  cent.  The  fire  or  the  production  of 
heat  not  being  changed  in  using  the  cut-off,  it  is  evident  that  with 
each  stroke  of  the  engine,  4^  cubic  feet  of  steam  will  be  used  less 
than  before,  the  production  remaining  the  same :  and  now  let  us  take 
the  steam  space  at  100  cubic  feet,  and  the  engine  running  only  12 
revolutions  per  minute,  and  we  have  the  startling  result  that,  in  less 
than  one  minute,  the  pressure  in  the  boiler  will  be  found  to  be  at  100 
lbs.  per  square  inch,  provided  the  safety  valve  be  loaded  to  that  amount; 
and  its  clear  effect  will  be  83,800  lbs.  lifted  one  foot,  or  115*69  per 
cent.,  instead  of  71^  per  cent,  when  full  stroke  was  used.  But  when 
the  safety  valve  remains  loaded  with  60  lbs.  in  working  order,  and  its 
orifice  is  proportionate  to  the  production  of  all  the  steam,  then,  gen- 
tlemen, there  is  no  such  thing  as  the  engine  beginning  to  jump,  or  at- 
tempting to  '^run  away;*"  but,  on  the  contrary,  its  speed  will  fall  off 
almost  immediately,  until  not  more  than  57*98  per  cent,  of  the  former 
71^  per  cent,  will  remain. 

7th.  From  the  above  deductions,  drawn  from  calculations,  we  now 
arrive  at  the  conclusion  that  a  much  greater  mechanical  efl[ect  is  at- 
tained in  using  cut-offs  instead  of  following  full  stroke,  when  the  same 
volume  of  steam  is  used,  or  the  same  effect  is  attained  with  a  lesser 
volume  of  steam :  the  consequence  is,  that  the  production  of  a  lesser 
volume  of  steam,  requiring  a  lesser  quantity  of  heat,  the  same  me> 
chanical  effect,  in  using  cut-offs  instead  of  following  full  stroke,  is 
attained  with  a  lesser  amount  of  coal,  all  conditions  being  otherwise 
equal.  Therefore,  let  me  add,  go  ahead,  busy  inventors,  and  give  us 
an  improved  cut-off,  that  will  answer  our  purposes  well;  and  give  8at» 
faction  to  all. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

Vor  the  Jonmal  of  the  Franklin  Inttttate. 

Strength  of  Materials :  Deduced  from  the  latest  experiments  of  Bar- 
low, Buchanan,  Fairbairn,  Hodgkinson,  Stephenson,  Major  Wade, 
XJ.  S.  Ordnance  Corps,  and  others.  By  Chas.  H.  Haswell,  Civil 
and  Marine  Engineer. 

No.  2. 

(Continued  from  page  343.)  • 

Transverse  Strength. 

The  Transverse  or  Lateral  Strength  of  any  Beam^  Rod^  Bar^  ^c?., 
^c.^  ^c,  is  in  proportion  to  the  product  of  its  breadth,  and  the  square 
of  its  depth ;  and  in  like  sided  beams,  bars,  &c.,  it  is  as  the  cube  of 
the  side,  and  in  cylinders  as  the  diameter  of  the  section. 

When  one  end  is  Fixed  and  the  other  projecting^  the  strength  is  in- 
versely as  the  distance  of  the  weight  from  the  section  acted  upon ;  and 
the  strain  upon  any  section  is  directly  as  the  distance  of  the  weight 
from  that  section. 

When  loth  ends  are  Supported^  only^  the  strength  is  four  times 
greater  for  an  equal  length,  when  the  weight  is  applied  in  the  middle 
between  the  supports,  than  if  one  end  only  is  fixed. 

When  both  ends  are  Fixedy  the  strength  is  six  times  greater  for  an 
equal  length,  when  the  weight  is  applied  in  the  middle,  than  if  one 
end  only  is  fixed. 

The  strength  of  any  rod,  bar,  &;c.,  &;c.,  to  support  a  weight  in  the 
centre  of  it,  when  the  ends  rest  merely  upon  two  supports^  compared 
to  one  when  the  ends  are  fixedj  is  as  2  to  8. 

When  the  Weight  or  Strain  is  uniformly  distributed,  the  weight  or 
strain  that  can  be  supported,  compared  with  that  when  the  weight  or 
strain  is  applied  at  one  end  or  in  the  middle  between  the  supports,  is 
as  2  to  1. 

In  Metals,  the  greater  the  dimension  of  the  side  of  a* beam,  Jcc, 
or  the  diameter  of  a  cylinder,  the  less  its  proportionate  transverse 
strength. 

The  strength  of  a  Cylinder,  compared  to  a  Square  of  like  diametei: 
and  sides,  is  as  4*71  to  8. 

The  strength  of  a  Hollow  cylinder  is  to  that  of  a  Solid  cylindetj  of 
the  same  length  and  quantity  of  matter,  as  the  greater  diameter  of 
the  former  is  to  the  diameter  of  the  latter ;  and  the  strength  of  hol- 
low cylinders,  of  the  same  length,  weight,  and  material,  is  as  their 
greatest  diameters. 

The  strength  of  an  Equilateral  Triangle,  having  an  edge  up,  com- 
pared to  a  Square  of  the  same  area,  is  as  22  to  27 ;  and  the  strength 
of  an  equilateral  triangle,  having  an  edge  doum^  compared  to  one,  an 
edge  up,  is  as  88  to  23. 
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Note. — In  these  comparisons  the  beam  or  bar  is  considered  as  one 
end  being  fixed,  the  weight  suspended  from  the  other.  In  Barlow, 
and  other  authors,  the  comparison  is  made  when  the  bar  or  beam  rested 
upon  supports.     Hence,  the  stress  is  contrariwise. 

Detrusion  is  the  resistance  that  the  particles  or  fibres  of  materials 
oppose  to  their  sliding  on  each  other,  under  a  detrusive  strain.  Punch- 
ing and  shearing  are  detrusive  strains. 

Deflection. — ^When  a  beam,  bar,  &c.,  Ac,  is  deflected  by  a  cross 
strain,  the  side  of  the  bar,  &c.,  which  is  bounded  by  the  concave  sur- 
face is  compressed  and  the  opposite  side  is  extended. 

The  Neutral  Line,  or  Axis  of  Equilibrium^  is  the  line  at  which  ex- 
tension terminates  and  compression  begins. 

In  Stones  and  Cast  metals,  the  resistance  to  compression  is  greater  < 
than  the  resistance  to  extension. 

In  Woods,  the  resistance  to  extension  is  greater  than  the  resistance 
to  compression. 

The  general  law  regarding  deflection  is,  that  it  increases,  cceteris 
paribus,  directly  as  the  cube  of  the  length  of  the  rod,  bar,  &c.,  and 
inversely,  as  the  breadth  and  cube  of  the  depth. 

The  Resilience  or  toughness  of  a  body,  is  a  combination  of  flexibil- 
ity and  strength. 

The  resistance  of  Flexure  of  a  body  at  its  cross  section  is  very 
nearly  nine-tenths  of  its  tensile  resistance. 

Relative  Stiffness  of  materials  to  resist  a  transverse  strain : — 

Wrought  Iron,  1-3  Oak,  -095 

Cast  Iron,  1-  Ash,  -089 

White  Pine,  1-  Beech,  -073 

Yellow  Pine,  -087  Elm,  -073 

The  strength  of  a  Bectangular  Beam  in  an  Inclined  position  to  re- 
sist a  vertical  stress,  is  to  its  strength  in  a  horizontal  position,  as  the 
square  of  radius,  to  the  square  of  the  cosine  of  elevation ;  that  is: — 
as  the  square  of  the  length  of  the  beam,  to  the  square  of  the  distance 
between  its  points  of  support,  measured  upon  a  horizontal  plane. 

Beams  of  cast  metal,  having  small  dimensions,  are  stronger  pro  rata 
than  those  having  larger  dimensions,  in  consequence  of  their  having 
»  greater  proportion  of  chilled  surface  compared  to  their  elements  of 
strength  resulting  from  dimensions  alone. 

Experiments  upon  bars  of  cast  iron,  1,  2,  and  8  inches  square,  give 
a  result  of  447,  848,  and  838  &>s.,  respectively ;  bemg  in  the  ratio  of 
1-,  -78,  and  -766. 

The  strongest  rectangular  beam  that  can  be  cut  of  a  cylinder,  is 
one  of  which  the  squares  of  the  breadth  and  depth  of  it,  and  the  dia- 
meter of  the  cylinder,  are  as  1,  2,  and  3,  respectively. 
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Tablk  op  TBI  Tbanbybbsi  Stbbitoth  or  MiTBRiA&B :  Deduced  from  the  experiments 
of  U.  8.  Ordnance  Department,  Barlow,  Ronnie,  Stephenaon,  Hodgkinaon,  Fairbairn* 
Pasley,  HatfiekJ.and  the  Author,  and  reduced  to  a  uniform  measure  of  One  Inch 
Squttret  and  One  Foot  in  Length ;   Weight  Suepended from  one  end. 


1 

Matbbialb. 

Specific 
gravity. 

Breaking 

weight. 

Weight 
borne  while 
the  elas- 
ticity was 
perfect. 

Value  of 

W 

for  general 

use. 

WOODB. 

Teak, 

•746 

206  lbs. 

65  5  lbs. 

60 

Oak,  English    . 

•984 

J40 

43-8 

35 

do       superior 

•748 

183 

45 

Canadian 

•872 

146 

49*6 

36 

American    do 

230 

60 

Dantzic    •                • 

•7.'J6 

122 

43-8 

80 

African            •                • 

•983 

20S 

60 

Ash,                   •                • 

•760 

168 

495 

55 

Beech,       • 

•696 

130 

33- 

32 

Birch,                •                • 

•711 

160 

40 

Elm,         .                .                A 

•653 

82 
170 

27-5 
46- 

25 

40 

Pitch  Pine, 

•660 

136 

33- 

45 

Americau              • 

•777 

160 

60 

White  Pine,      . 

•553 

92 

d3^ 

30 

American 

130 

45 

Riga  Fir, 

•753 

94 

27-5 

30 

Norway  Pine,           • 

•577 

123 

44. 

40 

Locust,              •                • 

•936 

295 

100 

Deal,  Christiana 

•698 

137 

45 

Larch,               •                • 

•566 

98 

33- 

25 

White  wood. 

116 

.38 

Maple,               •                • 

202 

65 

Hicikory    .                • 

250 

55 

Chestnut           •                • 

160 

53 

Riga  Fir,  Wet 

•682 

ao7 

30 

Dry  . 

•380 

96 

30 

Mbtalb. 

Csst  Iron, 
American, 

means  of 
five  diri- 

7-087 
7-182 
7-246 

607 
632 
733 

125  to  160 
155       210 

180       240 

sions  of       ] 
grades.         ! 

7-270 

762 

190       250 

7-340 

772 

192       250 

Mean  by  Maj.  Wade 

7-225 

681 

170       225 

West  Pt.  Found,  eitreme 

980 

250       325 

English p^Low  Moor 

Cold  blast 

7-055 

4721 

Gartiherrie,      Hot      '*    • 
Carron,             Cold    " 

7-017 
7-094 

447 
443 

• 

110       140 

Muirkirk,          Hot      *'     . 

6-953 

418j 

Ponkey,           Cold     " 

7-122 

581 

145       190 

Hot  blast,  mean 

600 

125       165 

Cold    "        « 

516 

130       170 

Ystaljfera,  cold  blast 

770 

195       255 

Mean  of  65  kindf,    • 

500 

125       165 

388 
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Weight 

I 

borne  while 

Value  of 

Matirials. 

Specific 

Breaking 

the  elas* 

W 

gravity. 

weight. 

ticity  was 
perfecL 

for  geoertl 
use. 

Mbtals  (Continued). 

Steel,  greatest 

7*862 

1918 

Permanent 

bend. 

400  to  500 

Wrought  Iron 

(700) 

1 

American                    • 

1600 

?650V 

160      210  1 

(600) 

1 

English                      • 

1000 

400 

100       130  ! 

(1 

1080 

•  520 

130       170  i 

M 

• 

1200 

660 

135       180  . 

Swedish*            • 

665 

165      220  ' 

English,      the  stress 

i 

set.  '001  in. 

\ 

180      240  i 

1 

applied  horizontally. 

190 

Mixture  or  Cast  and  Wrought 

Iron,  &c. 

» 

Cast  Iron,  Blaenarvon              • 

675 

145 

do          1 0  pr.  ct.  of  wrought 

703 

175 

20 

842 

210 

30             •< 

920 

230 

40             <* 

767 

195 

60            " 

727 

185 

and  2)  per  cent  of  Nickel,  ) 

mean      \ 

693 

173 

760 

188 

Stirling,  2d  quality 

623 

154 

3d        <« 

499 

125 

Stonib  (American). 

Flagging,  Blue 

2-707 

31- 

Freestone,  Little  Falls,  N.  Y., 

2326 

24- 

BelloTille,  N.  J., 

2-300 

(20-1 
(17-8 

" 

Connecticut 

2-462 

13- 

Dorchester      • 

2*289 

10*8 

• 

Aubigny, 

2-472 

9-3 

Caen 

2-218 

6*1 

Granite,  blue,  coarse 

2-604 

18* 

Quincy,  Mass.,  • 

2-658 

26- 

Stonib  (English). 

Yorkshire  Blue  Stone, 

26- 

Paving, 

10-4 

Landing,          • 

22-5 

Caithness  Paving,  Scotland     . 

68* 

Valentia          do.,   Ireland 

68-5 

Welsh            do., 

167- 

Arbroath,                  •                • 

17-. 

Craigleith  Sandstone, 

2-266 

10-7 

Hailes, 

7-4 

Felling, 

7-5 

Kentish  Rag,            •                . 

35-8 

Cornish  Granite, 

22* 

Portland  Oolite, 

2-145 

21*2 

Bath, 

5-2 

Bangor  Slate, 

90- 

Llangollen  do.. 

43- 

•With  SMlbs.  ths  deflectloa  was  1  loch,  and  Um  sIssCldty  of  the  metal  dsrtnyed. 


On  the  Strength  of  Materiah. 

C0VCEITB8  (EngUah). 
Abcrthaw  lime  I,  gravel  7,  .  • 

Hydraalie  lime  and  gravel  (old),  • 

Fire  brick  beaito»  Portland  cement,    •  • 

doy  aand  9  parte,  time  1  part,    • 

C1VIMT8  (English). 

Portland,  •  •  • 

do        1  part,  aand  S  parta. 

Bine  clay  6  pans,  chalk  4  parte,        • 

Blue  clay  and  chalk,  • 

Sheppy,  •  .  • 

BaiOKt  (Eoglieh> 
Fire  brick,       •  •  • 

Stock  brick,  well  horned,  •  • 

do         inferior  burned,  •  • 

Old  brick,     ) 

New    *•        (  Engliah, 

Beetatock.    S 
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Breakiog  weighL 
•8 
S- 
•      3-1 
•7 

87-6 

30*4 

10-S 

10- 

5143 

I   6*8 

6-4 

6- 

14* 

ts 

9-1 
7 
8 


t   9. 
JlO- 


COXPARATIVI  TRA.mTSR8B   StRBVOTH   OF  A   PRIBX  OV  LiMB  AVB   CbMBBT  VIZBD  WITK 

vARiocB  pRBPARATioiia  or  Gratbl  AND  Sabd  (Sir  C*  W.  Pablbt). 
One  Inch  Sjuare^aHd  One  Foot  in  Length^  the  Weight  being  Sutpended  from  one  end* 


Daya 

MiZTURB. 

immened  in 

Again 

Breaking 

water. 

daya. 

weight. 

Chalk  lime  I,  Sand  3-26, 

• 

10 

396 

SX  Iba. 

•        ,    Gravel  3,  > 

*^^      ^'Sand    4,  J        • 

• 

446 

•166 

,        -    Gravel  6,  > 
^^      ^'Band    3,  J 

• 

38 

i48 

•39 

Hailing  lime  1,  Band  3, 

• 

848 

1*40 

,           -    Gravel  4,  > 
^^          ^»8and    3,  J 

• 

18 

467 

1*68 

Ja          I    Gravel  6,) 
*•          *'  Sand,   3,  J    • 

• 

88 

468 

I«48 

Blue  Lia.  lime  I,  «--»!;  j          . 

• 

345 

•80 

Roiehill  lime  1,  Sand  8, 

• 

848 

1-66 

Bheppy  and  Harwich  Cemente  1,  and 

1 

Gravel  15, } 
Sand     2-0.  { 

aw 

•93 

Chalk        5,  >                 Gravel  16,  i 
Blue  clay  8,(                 Sand     2*0,  { 

S86 

•166 

Chalk        6, 1                 Gravel  6,  > 
Blue  clay  8,  i                Band     2,  > 

438 

•41 

Chelk        6,  >                 Gravel  3, ) 
Blue  clay  1,^                 Sand     4,) 

18 

431 

•76 

Chalk        6, 1                 Gravel  6,  > 
Blue  clay  1.)                 Sand     2,  ( 

18 

431 

1-03 

Chalk        6, 1                 Gravel  6,  > 
Blue  clay  1,$                 Bind     4,^ 

18 

489 

•46 

Chalk        7,^                 Gravel  6,) 
Blue  clay  1,>                 Sand     4,$ 

16 

489 

•44 

Chalk  lime  1,            Screened  ballaat 

6, 

870 

M8 

do       1,                           do 

10, 

866 

•87 

Hailing  lime  1,                      do 

3, 

870 

1-40 

do          1,                        do 

10, 

870 

•48 

Bine  Liaa  lime  1,                     Ballaat, 

«• 

839 

1*08 

do            1,                           do 

10. 

868 

•33 

Sheppy  &  Harwich  Cementa  1,   do 
do                       1,   do 

«. 

143 

1-04 
•18 

7, 

834 

890 
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Tabli  or  TBI  TaAMSYiRai  STBnoTH  ov  Cait  Ibov  Baab  asd  Oak  Biaih  or 

Vahioub  Figurib, 
Having  a  Uniform  Sectional  Area  of  One  Square  Ineh^  One  Foot  in  Lengthy  Fixed  at 

one  endf  Weight  Suspended  from  the  oiier* 

rOSK  ov  BAK  Oft  Bkau, 


Cut  Iron. 


♦ 


Sqaare, 
do,    diagonal  ▼ertical, 

Cylinder, 


673  Om. 


668 


573 


o 
I 


Hollow  Cylinder,  greater  diameter  twice  that  of  leai,  704 


Rectangular,  8  ina  deep'x  i  in.  thick, 
do  3        «        X  i        •* 

do         4        "       X  i        " 

Equilateral  triangle,  an  edge  up. 


do. 


an  edge  down. 


Oak, 


I       2  ine.  deep  x  2  ina.  wide  X  *S68  ina.  thick, 

s'     *■     -; 

'I  ^ 

Equilateral  triangle,  an  edge  up,  • 


doy 


an  edge  down, 


1456 
S393 
3653 

660 

058 

3068 
655 
114 
130 


Tabli  ov  thb  Teavsyibbi  Stbikots  or  Solid  ahd  Hollow  CTUvogBS  or  Yaiiocs 

Matbbialb, 
One  Foot  in  Length,  Weight  Suspended  from  one  end* 


Breaking  weight  for 

Solid 

Hollow 

Breaking 

1  inch  external  dii- 

Matbbialb* 

Specific 

external 

internal 

weight  in 

meter,  and  propor- 

gravity. 

diameter 

diameter 

lbs. 

in  inches. 

in  inches. 

meter. 

Woods  (EngUah). 

1 

Pir,» 

•588 

8- 

773 

97 

Aah, 

•500 

2- 

686 

86               ' 

•• 

•680 

8- 

!• 

604 

75               1 

" 

•601 

8^ 

•76 

635 

^               1 

«« 

•586 

8* 

•60 

636 

79               1 

White  Pine,  American 

1- 

76 

75 

«< 

3^ 

610 

76               • 

Mbtalb. 

1 

Caat  iron,  cold  blast 

8^ 

13,000 

444 

Btovb  Wabb. 

Rolled  pipe  of  fine  clay. 

3-87 

1^038 

100 

8 

*  An  tnok  ■qaare  batten  (torn  the  ssiae  plank  ••  this  tptciam,  broke  at  UBfte. 


On  the  QjfUndrical  Spiral  Boiler. 


891 


RiSULT  or  EXFIRIMENTS  ON  TBI  TrANSTIRSI  SlRKNOTn  OF   SciRPOBD  BaTTSNS 

(Barlow.) 
Baitetu  A  feet  in  tengih^  Fixed  at  One  end^  and  Loaded  at  the  other. 

[Note* — Dimentions  of  battens  not  given.] 


Scarph,  13  inches  in  length, 
■mall  end  up,  and  one  inch 
from  face  of  fulcrum,        • 

Broke  in  the  neck  of  the 
scarph,  close  to  the  fulcrum, 

87  lbs. 

Scarph,  IS  inches  in  length, 
large  end  up,  and  one  inch 
from  face  of  Ailcrum, 

Fastenings  of  small  end  of 
scarph  drew  out,                • 

101 

Scarph,  vertical, 

1 

Broke  in  the  scarph,     • 

SU 

(To  be  Contlnaed.) 

The  Cylindrieal  Spired  Boiler.*  Bj  John  Elder. 

The  object  of  the  construction  of  this  boiler  is  to  obtain  a  form  with 
all  the  useful  properties  of  the  simple  cylindrical  high-pressure  boiler 
on  shore,  adapted  to  steamships.  The  following  advantages  appear  to 
be  attained  over  the  ordinary  marine  boiler,  namely : 

1.  A  form  of  boiler  capable  of  carrying  higher  pressure  and  present- 
ing more  heating  surface,  and  of  a  more  effective  description,  from  a 
given  weight  of  material. 

2.  A  boiler  capable  of  being  easier  cleaned  and  repaired  in  both 
water  and  fire  spaces. 

8.  A  boiler  capable  of  producing  superheated  steam  to  any  practical 
temperature. 

4.  A  less  average  specific  gravity  of  water  whilst  working  at  sea 
with  the  usual  amount  of  feed  and  blow-off,  and  a  more  perfect  com- 
bustion-chamber, and  better  formation  of  flue  surface. 

6.  The  pressure  being  altogether  internal,  it  is  not  liable  to  collapse^ 
a  danger  lately  ably  demonstrated  by  Mr.  Fairbairn ;  and  as  the  di- 
ameter of  the  various  cylinders  are  reduced  to  the  minimum  size  for 
permitting  the  tradesmen  to  pass  through,  clean  and  repair  them,  the 
boiler  when  formed  of  ordinary  thickness  possesses  enormous  strength 
without  stays. 

6.  The  expense  of  the  boiler  per  square  foot  of  heating  surface  is 
about  the  same  as  the  ordinary  boiler,  and  is  capable  of  carrying  five 
times  the  pressure. 

The  general  construction  of  this  boiler  is  as  follows : — There  are 
twenty-four  round  boilers  or  tubes,  of  not  less  than  19  inches  diameter 
each,  twenty-two  of  these  forming,  when  bound  together,  a  cylindrical 
vertical  shell ;  the  twenty-third,  a  centre  boiler  concentric  to  that 
shell;  and  the  twenty-fourth,  a  spiral  coil-boiler  winding  spirally  round 

^  From  Um  London  CI?.  Sag.  sad  Arch.  Joor^  September,  1800^ 
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between  the  centre  boiler  and  those  composing  the  circumference  shell. 
These  boilers  contain  the  water,  and  the  spaces  between  them  the  fire. 
The  feed-water  passes  first  into  the  spiral  compartment,  or  No.  24, 
and  from  it  into  the  centre  compartment,  or  No.  23,  and  into  each  in 
rotation,  and  blows  off  at  the  last  compartment,  or  No.  1,  thus  ren- 
dering the  water  in  No.  24  nearly  pure  sea- water,  and  gradually  from 
compartment  to  compartment  more  dense,  till  it  blows  off  at  No  1  at 
the  usual  density,  and  thus  makes  the  average  specific  gravity  of  the 
water  less  than  usual. 

The  twenty-two  outside  boilers  are  24  feet  long,  19  inches  diameter, 
and  y^g-inch  thick ;  the  bottom  ends  are  conical  for  3  feet,  and  knee'd 
outwardly  to  give  a  larger  diameter  of  furnace,  say  12  feet  diameter. 
There  is  a  furnace  door  for  every  alternate  tube,  or  say  11  furnace 
doors,  equally  divided  round  the  base  of  the  boiler,  giving  great  fa* 
cility  to  the  firemen  for  doing  their  work  efficiently.  In  firing  it  is 
proposed  to  charge  all  the  fresh  coal  round  the  circumference  of  the 
fire,  in  order  that  the  hydrogen  of  the  coal  may  be  consumed  separately 
from  the  carbon ;  and  as  the  furnace  has  great  altitude,  the  combus- 
tion will  be  completed  in  vertical  flames  from  the  coals,  and  will  thoa 
Jrevent  the  carbonic  acid  gas  given  out  from  the  combustion  of  the  car- 
on  coming  so  much  in  contact  with  and  preventing  the  combustion  of 
the  hydrogen,  as  is  usual  in  ordinary  furnaces. 

The  centre  compartment,  or  No.  23,  is  30  feet  long,  34  inches  di- 
ameter, and  f-inch  thick,  with  3  feet  at  the  bottom  and  top  conically 
reduced  to  18  inches  diameter,  forming  a  man-hole  door ;  the  upper 
end  of  this  vertical  tube  forms  a  reservoir  for  the  steam  of  the  whole 
twenty-four  compartments,  and  acts  as  a  superheating  apparatus,  and 
may  be  carried  up  the  funnel  to  the  extent  necessary  to  superheat  the 
Bteam  to  400^.  The  steam-pipe  is  taken  from  the  top  of  this  boiler 
to  the  safety-valve  chest,  fastened  on  the  front  of  the  boiler  low  down, 
which  serves  as  a  water-trap  during  the  discharge  from  the  safety* 
valve  chest,  the  steam-pipe  to  the  engines  being  taken  off  the  same 
pipe  at  a  higher  level  than  the  escape  steam.  The  spiral  compartment, 
or  No.  24,  is  about  100  feet  long,  -34  inches  diameter,  and  f-inch  thick, 
made  of  the  best  iron  boiler-plate ;  the  ends  are  conical  for  3  feet  formed 
into  man-hole  doors ;  this  spiral  boiler  makes  four  or  five  convolutions 
close  round  the  centre  one,  and  is  bound  close  to  the  circumferential 
boilers  by  hollow  stay-bolts,  and  fastened  to  the  centre  one  at  each 
end  only;  in  the  same  manner  the  steam  and  water  flows  through  the 
whole  boiler  by  these  hollow  bolts  or  rivets,  and  completes  the  entire 
circulation  of  water  and  steam.  The  whole  of  these  24  compartments 
or  boilers  terminate  at  the  bottom  about  1  foot  below  the  fire-grate, 
and  are  supported  on  six  stanchions  from  the  ash-pit  beneath,  making 
a  free  passage  for  the  air  under  the  grate  bar ;  the  circumferential 
compartments  or  boilers  terminate  at  the  top  6  feet  above  the  ship's 
deck,  and  have  each  a  man-hole  door  forming  the  cover ;  the  funnel  is 
made  conical  at  the  bottom  to  embrace  the  internal  diameter  of  the 
boiler  shell  and  draw  off  the  smoke  in  the  usual  manner.  This  com- 
pletes the  whole  boiler  proper,  but  in  order  to  prevent  radiation  of  heat, 
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a  thin  outer  casing  of  iron  is  made  (9  inches)  clear  of  the  boiler  all 
round,  terminating  about  7  feet  from  the  stoke-hole  floor;  and  above,  at 
the  level  of  the  galley  or  funnel-house,  this  casing  is  lined  with  felt  and 
thin  wood,  to  keep  the  deck  and  the  adjacent  parts  cool  and  retain  the 
heat.  The  twenty-two  straight  cylindrical  boilers  or  compartments  are 
constructed  in  the  sides  by  four  plates  24  feet  long  and  16  inches  broad, 
rolled  to  a  9|-inch  radius  curve  at  the  iron  works,  leaving  no  plate- 
setting  for  the  boiler-maker  of  this  description. 

The  plates  of  boiler  No.  24,  or  the  spiral  compartment,  are  delivered 
flat  by  the  iron-maker,  and  are  bent  to  the  spiral  curve  by  one  blow 
of  a  large  spiral  concave  block  falling  upon  a  counterpart  convex  one, 
prepared  by  the  constructors  of  the  boiler.  This  operation  has  been 
found  to  simplify  the  making  of  this  spiral  cylindrical  boiler  to  about 
the  same  amount  as  the  straight  cylindrical  boilers.  The  conical  ends 
are  bent  in  the  same  manner  as  the  spiral  plates,  and  the  whole  work 
of  plate-bending  reduced  as  far  as  possible  to  machine  work.  The 
products  of  combustion,  after  leaving  the  furnace,  have  to  travel  spi- 
rally upwards  a  distance  of  100  feet,  and  must  of  necessity  be  contin- 
ually rotating  during  that  time,  and  prevent  the  possibility  of  any  por- 
tion passing  off  without  being  brought  frequently  in  contact  with  the 
heating  surface  of  the  boiler,  and  will  therefore  be  cooled  down  to  the 
minimum  temperature  compatible  with  a  given  amount  of  cooling  sur- 
face, or  the  greatest  quantity  of  heat  extracted  from  the  products  of 
combustion  before  their  escape  to  the  atmosphere. 

This  spiral  coil  and  all  the  heating  surfaces  will  keep  more  clear  of 
flue-dust  than  usual,  and  will  consequently  be  more  efficient  in  that 
respect,  as  well  as  save  the  usual  trouble  and  loss  by  spunging  expe- 
rienced in  the  ordinary  tubular  boilers  at  sea.  Also,  as  the  products 
of  combustion  must  pass  off  at  the  rate  of  at  least  7  feet  per  second, 
in  this  as  in  ordinary  boilers,  it  will  take  upwards  of  14  seconds  from 
the  time  it  leaves  the  furnace  till  it  arrives  at  the  top  of  the  boiler ; 
whilst  if  the  boiler  were  of  the  ordinary  tubular  type  it  would  pass  in 
about  two  seconds  along  the  whole  heating  surface  of  the  boiler ;  the 
gas  has,  therefore,  seven  times  more  time  to  give  out  its  heat,  and  its 
revolving  tendency  will  not  admit  of  the  same  stratum  of  gas  passing 
along  the  passages  after  it  is  cooled  down,  as  is  the  case  with  the  ordi- 
nary boiler,  but  will  bring  the  hot  products  of  combustion  usually  oc- 
cupying the  centre  of  the  tubes  of  a  tubular  boiler  into  contact  with 
the  cooling  surfaces,  and  reduce  the  whole  products  of  combustion  to 
one  temperature  before  entering  the  chimney. 

In  cleaning  the  salt  or  sludge  out  of  these  boilers  the  man  and  sludge 
hole  doors  are  taken  off  the  top  and  bottom  (and  the  hose  of  fresh 
water  may  be  played  down  through  from  the  top,  and  the  refuse  run 
out  at  the  bottom).  The  man  in  charge  can  also  pass  down  through 
the  whole  boiler;  the  dimensions  necessary  for  this  purpose  being  made 
the  minimum  and  maximum  of  the  various  compartments  of  the  boiler ; 
and  are  specially  constructed  to  maintain  to  the  engines  steam  at  a 
much  higher  pressure  than  usual,  in  order  to  admit  of  a  much  larger 
amount  of  expansion  to  be  developed  by  the  engines,  which  are  all  on 
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ihe  double  cylinder  expansive  principle.  The  eoostmctora  are  now 
making  the  boilers  for  three  steamships  on  this  principle,  two  of 
"which  are  for  carrying  Her  Majesty's  mails  on  the  Pacific  between 
Valparaiso  and  Panama  (as  described  by  the  writer  at  the  meeting 
of  the  British  Association  at  Leeds) ;  and  it  has  long  been  his  de> 
Bite  to  be  able  to  construct  boilers  for  marine  purposes  without  stays, 
and  with  no  surface  exposed  to  the  collapsing  tendency,  which  in  so 
many  cases  has  been  the  cause  of  loss  of  life  aboard  of  steam-ships. 
The  boilers  now  described  have  no  large  flat  surfaces  and  no  stays, 
the  whole  tendency  of  the  pressures  being  to  inflate  the  boiler  plates, 
and,  if  possible,  to  give  them  a  stronger  form ;  the  smallest  diame- 
ter is  large  enough  to  give  access  to  the  men  in  charge,  and  the  largest 
diameter  is  84  inches,  and  f-inch  thick, — dimensions  that  can  carry 
several  hundred  pounds  pressure  on  the  square  inch  before  mptore 
could  take  place.  Sach  a  form  the  writer  adopts  with  great  satisfae- 
tion  to  himself  as  a  constructor  sending  machinery  abroad,  where  the 
usual  form  of  boiler  gives  him  considerable  anxiety.  In  comparing 
the  construction  of  this  boiler  with  that  of  the  ordinary  tubular  one, 
in  the  latter  angle-iron  ribs  and  stays  now  compose  a  large  portion 
of  the  weight  and  expense ;  contribute  no  heating  surfaces ;  and  if 
one  stay  breaks,  which  is  no  uncommon  occurrence,  the  next  is  placed 
in  great  danger,  and  if  it  gives  way  the  whole  may  follow  in  rotation 
and  a  serious  accident  be  the  result.  In  the  former  boiler,  howeTer, 
the  plates  may  be  reduced  to  a  very  small  amount  of  thickness  by  tear 
and  wear  before  explosion  could  be  expected. 

Having  thus  described  the  objects  of  the  spiral  boiler,  it  might  not 
be  out  of  place  to  give  the  following  statement  of  the  comparative  evap- 
orative power  and  temperature  of  the  gases  in  the  furnace  and  chimney 
of  the  spiral  boiler,  with  three  of  the  ordinary  types  of  boiler  now  in 
general  use. 

1,  8,  and  8. 


The  three  types  experimented  upon,  were,  first,  a  common  cylio- 
drical  land  boiler  (Figs.  1,  2,  and  8),  33  feet  long,  5  feet  6  inches  di- 
ameter, with  two  round  flues  19  inches  diameter  tiirough  the  centre; 
this  boiler  had  40  feet  of  heating  surface  to  the  nominu  horse-power 
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of  the  engine ;  the  two  flues  contained  20  feet,  and  the  shell  20  feet 
per  nominal  horse-power ;  the  farnace  was  below  the  boiler  at  the  fore 
end,  had  a  fire-grate  of  26  square  feet,  the  fire  passed  underneath  the 
boiler  to  the  opposite  end  from  the  furnace,  and  returned  along  the 
sides,  and  then  passed  back  again  through  the  flues  to  the  chimney. 
The  temperature  above  the  centre  of  the  fire  was  found  to  be,  on  one- 
occasion,  8200^;  at  the  top  of  the  bridge  1730°;  the  temperature  of 
the  gases  gradually  reduced  as  they  passed  back  the  remaining  length 
of  26  feet  under  the  boiler  and  along  the  side  flues,  till  thej  entered 
the  flues  at  1163°,  and  left  them  at  800°.     Thus  the  furnace  contain- 
ing a  surface  of  2  feet  per  nominal  horse-power  reduced  the  heat  about 
1500°,  the  shell  of  the  boiler  behind  the  furnace  of  about  18  feet  per 
nominal  horse-power  reduced  the  temperature  about  600°,  and  the  flues 
containing  a  surface  of  20  feet  per  nominal  horse^power  reduced  the 
temperature  about  350°.     The  temperatures  of  the  gases  in  the  flues 
were  found  to  be  about  the  same  in  the  centre  as  at  the  top ;  but  at 
the  bottom  of  the  flues,  the  temperatures  of  the  gases  were  at  the  fore- 
end  rather  less  than  at  the  top,  but  towards  the  back-end  the  tempe- 
rature of  the  bottom  of  the  flues  reduced  gradually  below  the  tempe- 
rature at  the  top  to  the  extent  of  800°.     Upon  another  occasion  the 
temperature  over  the  centre  of  the  fire  was  found  to  be  8610°;  at  the 
top  of  the  bridge  1739°;  and  the  different  temperatures  of  the  flues 
were  as  indicated  in  Fig.  2,  where  the  average  temperatures  of  the 
flues  at  Bi«826°,  B«-87'9°,  b3«937°,  b^«959°,  and  at  b««981. 
The  temperatures  at  the  top  of  the  flues  at  c*— 982",  c^=1034°,  c»= 
1087°.     The  temperatures  at  the  bottom  of  the  flues  at  A^s-571°,  A^=s 
608°,  A^-.678°,  A^-764°,  a«-822°.    It  would  therefore  appear 
that,  notwithstanding  the  large  amount  of  surface  in  this  boiler,  the 
evaporative  power  is  very  inferior,  as  the  amount  of  heat  taken  out  of 
the  gases  per  square  foot  of  heating  surface  is  very  small ;  and  the 
natural  conclusion  is  that  the  gases  pass  along  in  straight  lines,  and 
only  the  thin  strata  in  contact  with  the  surface  is  cooled  down.    In 
the  results  of  the  spiral  boiler  (Fig.  6)  three  times  the  quantity  of 
heating  surface  was  found  to  reduce  six  times  the  quantity  of  gas  from 
the  same  temperature  of  8200°  to  a  temperature  of  480°  instead  of 
800°,  showing  that  a  more  complete  turning  over  of  the  gases  is  much 
wanted  in  our  land  boilers.     The  water  evaporated  per  hour  in  the 
land  boiler  referred  to  was  found  by  meter  to  be  2000  lbs.,  and  the  coal, 
best  Glasgow  quality,  found  to  be  800  lbs.  per  hour ;  making  about  6^ 
lbs.  of  water  per  pound  of  coal.   During  the  measurement  of  the  water 
evaporated  by  the  meter,  indicator  diagrams  of  the  engine  were  taken 
with  a  view  to  calculate  the  weights  of  steam  by  the  ordinary  method, 
and  the  calculations  were  found  to  agree  with  the  meter ;  these  calcu- 
lations can  be  repeated  and  substantiated  at  any  time. 

The  second  type  of  boiler  tested  was  that  of  the  ordinary  steam- 
boat horizontal  tubular  boiler  (Fig.  4) ;  the  example  chosen  was  one 
in  a  first-class  ocean  steamer.  The  temperature  of  the  furnace  was 
found  to  be  8200°,  and  the  inside  of  the  funnel  about  llOO"".  The 
beating  surface  of  this  boiler  wa£  22  feet  per  nominal  horse-power,  and 


896  MeeAanict,  PhytUt,  and  Chtmittry. 

the  trater  evaporated  abont  8  J  lbs.  per  poand  of  coal  a«cordiDg  to  the 
calculations  from  the  diagrams.  The  coal  conaamed  wu  aboat  20  lbs. 
per  square  foot  of  fire-grate,  of  the  best  Glasgow  coal. 

The  next  example  taken  vas  that  of  a  first-clase  vertical  tabular 

boiler  (Fig.  5),  on  Mr.  David  Napier's  principle,  now  nDiversallj  liked 

on  the  Cl;de  for  river  eteamers.     This  boiler  bad  a  surface  of  abont 

Fig  4.  Fig.  5. 


22  feet  per  nominal  horse-power ;  the  temperature  of  the  fire  was  fotind 
to  be  about  3300",  and  in  the  funnel  1 160°;  the  weight  of  water  evapo- 
rated was  fnund  by  calculation  to  be  8J  lbs.  per  pound  of  coal  con- 
sumed, and  the  rate  of  combustion  about  20  lbs.  per  square  foot  of  fire- 
grate. 

In  the  spiral  boiler  (Fig.  6)  of  the  San  Carht,  Qvayaquil,  and 
Frim  van  Orange,  the  boilers  were  found  to  give  the  following  peca- 
Fig.  6.  liar  results : — 1st,  that  even  with  Scotch  coal 

there  was  no  smoke  emitted  from  the  chimnej, 
and  no  carelessness  on  the  part  of  the  fireman 
seemed  to  effect  the  formation  of  smoke ;  2d, 
that  the  boilers  showed  a  bright  furnace,  indi- 
cating first-class  draft;  the  temperature  of  the 
funnel  was  found  to  be  480°  while  the  fire  was 
at  its  greatest  energy.     The  heating  surface 
was,  in  the  case  of  the  San  Carloi  and  Chtag- 
aquil,  2200  square  feet,  the  coal  consumed 
1400  lbs.  per  hour,  and  the  water  evaporated 
11  lbs.  per  pound  of  coal  consumed;  the  fire- 
grate contained  about  73  square  feet,  and  the 
rate  of  combustion  about  20  lbs.  per  square 
foot  of  fire-grate.    The  heating  surface  of  the 
boiler  was  18  feet  per  nominu  horse-power; 
the  coal  consumed  was  Glasgow  best  steam  coal.     The  stoke-hole  was 
found  to  be  remarkably  cool,  and  the  boiler,  which  was  loaded  to  52 
lbs.  on  the  square  inch  steam  pressure,  and  tested  to  150  lbs.  on  the 
square  inch  water  pressure,  was  found  to  be  perfectly  tight.     In  the 
case  of  the  Sun  OarloB,  I  may  mention  that  the  ship  has  now  steamed 
about  20,000  miles,  and  has  not  been  in  any  port  more  than  three 
days ;  during  that  time  she  has  been  Gonsumiag  soft  Chili  coal  fw  a 
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ooDsiderable  part  of  her  voyage,  and  the  merits  of  the  long  flue  show 
a  decided  advantage  in  this  boiler  over  the  ordinary  tubular  boiler  for 
the  native  bituminous  coal  of  South  America. 

In  order  to  give  in  a  more  extended  form  the  comparative  evapora- 
tive power  of  various  flue  and  tubular  boilers,  the  writer  begs  to  lay 
before  the  Association  the  accompanying  table.  It  shows  several  pro- 
portions of  heating  surface  and  evaporative  power  of  several  ships  that 
have  come  under  his  notice.  He  can  certify  the  accuracy  of  most  of 
these  particulars,  except  that  shown  in  the  last  column,  which  is  taken 
from  Professor  Rankine's  report  on  the  performance  of  the  Thetis. 
This  vessel  has  about  six  times  more  heating  surface  in  her  boilers  in 
proportion  to  the  coal  consumed  than  any  example  the  writer  is  aware 
of.  The  boiler  is  Craddock's  patent  boiler,  though  that  inventor's 
name  appears  rarely  to  be  mentioned  in  connexion  with  the  said  vessel. 
EflScient,  however,  as  this  boiler  must  be  as  an  evaporator,  it  cannot 
possibly  accomplish  the  quantity  shown  in  the  table. 

Comparison  a  of  certain  Reaulta  obtained  from  Certified  Diagrama  ofSteamera. 


Elk. 

Karl  of 
Ab'rd'D. 

Yalpa- 
raiso. 

Pride  of 
Erin. 

Inka. 

Bnropa. 

Camb'n. 

Thetis: 

Nominal  horse-power, 

250 

380 

320 

400 

80 

648 

472 

80 

Indicated         '* 

780 

780 

820 

960 

272 

12U7 

1072 

226 

Pru^ior'n  of  \ndiciktM 

■ 

n.tf.  to  noniinal  ditto, 

9^ 

2K)5 

2'&81 

2.4 

3-8 

1-863 

2-2T2 

2-83 

Diameler  of«yltnder, 

67  lu. 

70  in. 

/Two  52) 
ITwoW/ 

72 

/Two  28) 
tTwo48/ 

90 

77-6 

/One  21 
1  One  42 

Leuf^h  of  stroke. 

5  ft.  6  in. 

6ft. 

6ft. 

5  ft.  6  In. 

3(t. 

8  ft. 

7ffL6In. 

2ft6in. 

No.  strokes  per  minate, 

25 

17 '6 

24 

H 

S2 

16* 

16 

62 

BoUer»— floe  or  tnbolar, 

Tabular. 

Fine. 

Flae. 

Pine. 

Flue. 

Flue. 

Floe,  i 
247 

Craddock'a 
Patent. 

Arm  of  flre^n^te, 

144  ft. 

190 

130 

252 

50 

814 

Area  of  beating  siirlkce. 

4000 

4300 

2400 

4400 

480 

7000 

5400 

Ab't4000 

Coal«  consumed  per  h.. 

9360  lb. 

3584 

2520 

4928 

672 

6100 

4480 

226 

Qaalityofcual,        .     • 

Glai^p>w 
best. 

New- 
castle. 

1  Welsh. 

Welsh. 

Welsh. 

Welsh. 

Welsh. 

Good. 

St.  er't^  per  lb.  of  coal. 

7-354 

«-87 

7-74 

7-159 

81 

7-7 

7609 

Ab'tl61b. 

EAtiuiRte,  water  ev'ted. 

81 

7-4 

8-6 

7-9 

9-0 

8-5 

8^3 

181b. 

Coal  nrnsunied  per  I.B.P., 

4-071 

4-385 

3-05 

5-120 

2-47 

4-2 

4-17 

1-018 

Fire-grate  per  nom.  H.P., 

•676 

•6 

•406 

•63 

•625 

•484 

•636 

The  theoretical  quantity  of  water  capable  of  being  heated  from  90**, 
and  evaporated  at,  say  212®,  with  an  infinite  quantity  of  heating  sur- 
face and  a  perfect  fire,  is  somewhere  about  13^  lbs.  per  pound  of  coal; 
whilst  from  the  diagrams  represented  in  Prof.  Rankine's  report  of  the 
Thetis*  performance,  18  lbs.  weight  appears  to  be  about  the  quantity 
of  water  per  pound  of  coal.  This  calculation  I  have  made  from  the 
diagrams  published,  and  3ny  party  interested  may  repeat  the  calcu- 
lations. 

The  calculation  is  made  as  follows : — The  area  of  the  large  cylinder 
as  shown  in  the  diagram  is  1380  square  inches,  or  9-583  square  feet. 
The  four  revolutions  of  piston  marked  on  the  diagram,  49^,  52,  53, 
and  52  revolutions  per  mmute,  with  a  stroke  of  2^  feet,  or  say  258*12 
feet  per  minute,  gives  258-12  x  9-588  x  60  =  146433  cubic  feet  per  hour. 
And  if  we  take  the  average  pressure  shown  in  the  four  diagrams  at 
the  end  of  the  piston  stroke,  supposing  the  barometer  to  be  14-5  lbs.,  we 
find  the  weight  of  that  steam  to  be  about  44  cubic  feet  per  lb.;  this  num- 
ber, therefore,  divided  by  44,  gives  the  quantity  of  steam  as  3300  lbs. 
Vol.  XL.— Thiao  Sibiis.— No.  6.~Decembbb,  1860.  Si 
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per  honr ;  to  this  must  be  added  one-twentieth  for  contents  of  p<ntg 
and  clearance,  irhich  makes  8465  lbs.  of  steam. 

This  clearly  gives  the  weight  of  the  steam  per  honr  giren  ont  of  the 
cylinders  after  the  work  is  performed ;  to  this,  therefore,  must  be  added 
the  quantity  of  heat  that  must  have  disappeared  during  the  perform- 
ance of  the  work ;  this  in  the  case  of  the  Thetis  is  about  ^  of  tlie  entire 
heat;  we  must,  therefore,  add  J,  or,  say,  3465  + 693s 4158  lbs.  of 
Water  must  have  been  raised  from  a  temperature  of  about  100**  and 
evaporated,  or  say  18  lbs.  of  water  to  the  pound  of  coal  said  to  be  con- 
sumed. This  result  is  about  equal  to  20  lbs.  of  water  evaporated  at 
212°  to  the  pound  of  coal  consumed;  a  quantity  quite  absurd. 

It  would  therefore  appear,  before  a  proper  comparison  could  be  es- 
tablished between  the  merits  of  the  TheM  boiler  and  that  of  any  other 
boiler,  a  correct  trial  of  the  former  would  be  necessary.  In  the  mean- 
time we  have  but  to  consider  that  the  report  of  Prof.  Rankine  was 
based  on  one  bourns  consumption  of,  say  230  lbs.  of  coal,  and  compare 
that  with  a  mass  of  boiler,  water,  and  fire-brick  weighing  20  tons,  at 
a  temperature  of,  say  300°,  it  is  evident  that  the  mass  of  heat  in  pro- 
portion  to  the  coal  consumed  is  so  great  that  no  conclusion  should  be 
made  from  such  an  experiment ;  also,  that  when  the  quantity  of  coal 
aaid  to  be  consumed,  viz.,  230  lbs.,  is  compared  with  area  of  fire-grat^, 
«ay  40  square  feet,  it  is  evident  that  the  result  should  not  be  depended 
upon,  as  no  ordinary  comparisons  could  be  made  of  the  condition  of 
the  fires  before  and  after  the  experiment.  In  conclusion,  let  me  ask 
of  every  one  present  to  consider  the  trial  trips  of  steamships  and  boil- 
ers in  their  true  light,  and  before  drawing  any  inference  from  aach 
trials,  make  a  perusal  of  results  obtained  from  sea  voyages.  The  era- 
porative  power  and  economy  of  boilers  is  one  of  the  most  important 
subjects  for  this  Society  to  consider.  We  need  only  to  refer  to  the 
report  drawn  up  by  the  Steam  Shipping  Committee  of  the  British  As- 
60ciation  to  show  how  mixed  up  the  question  of  the  relative  efficiency 
of  the  boilers  and  engines  is  generally  considered.  Indeed,  the  Ameri- 
can navy  returns  form  the  only  reports  showing  the  evaporative  power 
of  the  boilers  in  this  list,  and  the  whole  merit  of  a  good  evaporatins 
boiler  is  often  sacrificed  to  the  character  of  the  engines.  With  regard 
to  the  Thetis^  I  would  recommend  any  mistake  to  be  remedied  as  soon 
as  possible,  as  there  are  many  contracts  of  a  roost  responsible  nature 
formed  in  consequence  of  this  report,  that  will  lead  to  serious  loss  and 
disappointment  to  the  steam  shipping  inter&t  and  to  the  engineering 
profession  of  this  country. 


A  Sheet  of  Paper  Four  MiU$  Loi^* 

A  sheet  of  tissue  paper  has  been  exhibiting  at  Colyton,  Devonahire. 
It  measures  in  length  four  miles,  being  21,000  feet  long,  and  is  in 
breadth  6  feet  8  inches.  The  weight  of  it  is  but  196  pounds.  It 
xnanufactured  in  twelve  hours. 
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A  Course  of  Lectures^  consisting  of  Illustrations  of  the  Various  Forces 
of  Matter^  i.e.  of  such  as  are  called  the  Physical  or  Inorganic  Forces.^ 
By  M.  Faraday,  D.  C.  L.,  F.  R.  S. 

Lectorb  VI.  (Jan.  7, 1860.) — The  Correlation  of  the  Physical  Forces. 

We  have  frequently  seen  during  the  couree  of  these  lectures,  that 
one  of  those  powers  or  forces  of  matter  of  which  I  have  written  the 
names  on  that  board,  has  produced  results  which  are  due  to  the  action 
of  some  other  force.  Thus,  you  have  seen  the  force  of  electricity  act- 
ing in  other  ways  than  in  attracting ;  you  have  also  seen  it  combine 
matters  together  or  disunite  them  by  means  of  its  action  on  the  che- 
mical force;  and  in  this  case,  therefore,  you  have  an  instance  in  which 
these  two  powers  are  related.  But  we  have  other  and  deeper  relations 
than  these ;  we  have  not  merely  to  see  how  it  is  that  one  power  affects 
another — how  the  force  of  heat  affects  chemical  affinity,  and  so  forth, 
but  we  must  try  and  comprehend  what  relation  they  bear  to  each  other, 
and  how  these  powers  may  be  changed  one  into  the  other ;  and  it  will 
to-day  require  all  my  care,  and  your  care  too,  to  make  this  clear  to 
your  minds.  I  shall  be  obliged  to  confine  myself  to  one  or  two  in- 
stances, because  to  take  in  the  whole  extent  of  this  mutual  relation  and 
conversion  of  forces  would  surpass  the  human  intellect. 

In  the  first  place,  then,  here  is  a  piece  of  fine  zinc-foil,  and  if  I 
cut  it  into  narrow  strips  and  apply  the  power  of  heat  to  it,  admitting 
the  contact  of  air  at  the  same  time,  you  will  find  that  it  burns ;  and 
then,  seeing  that  it  burns,  you  will  be  prepared  to  say  that  there  is 
chemical  action  taking  place.  Tou  see  all  that  I  have  to  do  is  to  hold 
the  piece  of  zinc  at  the  side  of  the  flame  so  as  to  let  it  get  heated,  and 

Jet  to  allow  the  air  which  is  flowing  in  to  the  flame  from  all  sides  to 
ave  access  to  it ; — there  is  the  piece  of  zinc  burning  just  like  a  piece 
of  wood,  only  brighter.  A  part  of  the  zinc  is  going  up  into  the  air  in 
the  form  of  that  white  smoke,  and  part  is  falling  down  on  to  the  table. 
This,  then,  is  the  action  of  chemical  affinity  exerted  between  the  zinc 
and  the  oxygen  of  the  air.  I  will  show  you  what  a  curious  kind  of 
affinity  this  is  by  an  experiment  which  is  rather  striking  when  seen 
for  the  first  time.  I  have  here  some  iron  filings  and  gunpowder,  and 
will  mix  them  carefully  together  with  as  little  rough  handling  as  pos- 
sible ;  now  we  will  compare  the  combustibility,  so  to  speak,  of  the  two. 
I  will  pour  some  spirit  of  wine  into  a  basin  and  set  it  on  fire ;  and 
having  our  flame,  I  will  drop  this  mixture  of  iron  filings  and  gunpow- 
der through  it,  so  that  both  sets  of  particles  will  have  an  equal  chance 
of  burning.  And  now  tell  me  which  of  them  it  is  that  burns.  You 
see  a  plentiful  combustion  of  the  iron  filings ;  but  I  want  you  to  ob- 
serve that  though  they  have  equal  chances  of  burning,  we  shall  find 
that  by  far  the  greater  part  of  the  gunpowder  remains  untouched ;  I 
have  only  to  drain  off  this  spirit  of  wine  and  let  the  powder  which  haa 
gone  through  the  flame  dry,  which  it  will  do  in  a  few  minutes,  and  I 
will  then  test  it  with  a  lighted  match.     So  ready  is  the  iron  to  burni 
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that  it  takes,  under  certain  circumstances,  even  less  time  to  catcli  fire 
than  gunpowder.  [As  soon  as  the  gunpowder  was  dry  Mr.  Anderson 
handed  it  to  the  Lecturer,  who  applied  a  lighted  match  to  it,  when  the 
sudden  flash  showed  how  large  a  proportion  of  gunpowder  had  escaped 
combustion  when  falling  through  the  flame  of  alcohol.] 

These  are  all  cases  of  chemical  a£Snitj,  and  I  show  them  to  make 
you  understand  that  we  are  about  to  enter  upon  the  consideration  of 
a  strange  kind  of  chemical  affinity,  and  then  to  see  how  far  we  are  en- 
abled to  convert  this  force  of  affinity  into  electricity  or  magnetism,  or 
any  other  of  the  forces  which  we  have  discussed.  Here  is  some  zinc 
(I  keep  to  the  metal  zinc  as  it  is  very  useful  for  our  purpose),  and  I 
can  produce  hydrogen  gas  by  putting  the  zinc  and  sulphuric  acid  to- 
gether as  they  are  in  that  retort ;  there  you  see  the  mixture  which 
?;ives  us  hydrogen — the  zinc  is  pulling  the  water  to  pieces  and  setting 
rce  hydrogen  gas.  Now  we  have  learned  by  experience  that  if  a  little 
mercury  is  spread  over  that  zinc,  it  does  not  take  away  its  power  of 
decomposing  the  water,  but  modifies  it  most  curiously.  See  how  that 
mixture  is  now  boiling,  but  when  I  add  a  little  mercury  to  it  the  gas 
ceases  to  come  oB".  We  have  now  scarcely  a  bubble  of  hydrogen  set 
free,  so  that  the  action  is  suspended  for  the  time.  We  have  not  de- 
stroyed the  power  of  chemical  affinity,  but  modified  it  in  a  wonderful 
and  beautiful  manner.  Here  are  some  pieces  of  zinc  covered  with 
mercury  exactly  in  the  same  way  as  the  zinc  in  that  retort  is  coyered, 
and  if  I  put  this  plate  into  sulphuric  acid  I  get  no  gas,  but  this  most 
extraordinary  thing  occurs,  that  if  I  introduce  along  with  the  zinc 
another  metal  which  is  not  so  combustible,  then  I  reproduce  all  the 
action.  I  am  now  going  to  put  to  the  amalgamated  zinc  in  this  retort 
some  portions  of  copper  wire  (copper  not  being  so  combustible  a  metal 
as  the  zinc),  and  observe  how  I  get  hydrogen  again,  as  in  the  first  in* 
stance — there,  the  bubbles  are  coming  over  through  the  pneumatic 
trough,  and  ascending  faster  and  faster  in  the  jar;  the  zinc,  so  to  speak, 
is  acting  by  reason  of  its  contact  with  the  copper. 

Every  step  we  now  take  brings  us  to  a  knowledge  of  new  phenomena. 
That  hydrogen  which  you  now  see  coming  off  so  abundantly  does  not 
come  from  the  zinc  as  it  did  before,  but  from  the  copper.  Here  is  a 
jar  containing  a  solution  of  copper.  If  I  put  a  piece  of  this  amalga- 
mated zinc  in  it,  and  leave  it  there,  it  has  hardly  any  action,  and  here 
is  a  plate  of  platinum  which  I  will  immerse  in  the  same  solution,  and 
might  leave  it  there  for  hours,  days,  months,  or  eveh  years,  and  no 
action  would  take  place.  But  now  I  put  them  both  in  together,  and 
let  them  touch  each  other  (Fig.  1).  See  what  a  coating  of  copper 
there  is  immediately  thrown  down  on  the  platinum.  Why  is  this  ? 
The  platinum  has  no  power  of  itself  to  reduce  the  metal  from  that 
fluid,  but  it  has  in  some  mysterious  way  received  this  power  by  its 
contact  with  the  metal  zinc.  Here,  then,  yon  see  a  strange  transfer 
of  chemical  force  from  one  metal  to  another — the  chemical  force  from 
the  zinc  is  transferred,  and  made  over  to  the  platinum  by  the  mere 
association  of  the  two  metals.  I  might  take  instead  of  the  platinmn, 
a  piece  of  copper  or  silver,  and  it  would  have  no  action  of  its  own  on 
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this  Bolntion,  but  the  moment  the  zinc  wss  introduced  and  touched  to 
the  other  metal,  then  the  action  would  uke  place,  nnd  it  would  become 
covered  with  copper.  Mow,  ia  not  thia  most  wonderful  and  beautifu] 
to  see  ?  we  still  have  the  identical  chemical  force  of  the  particles  of  zinc 
acting,  and  yet  in  some  strange  manner  we  have  power  to  make  that 
chemical  force,  or  something  it  produces,  travel  from  one  place  to  an- 
other— for  we  do  make  the  chemical  force  travel  from  the  zinc  to  the 
platinum  by  this  very  curious  experiment  of  using  the  two  metals  in  the 
same  fluid  in  contact  with  each  other. 

Fig.  1.  Fia.  s. 


Let  Qs  now  examine  these  phenomena  a  little  more  closely.  Here 
is  a  drawing  (Fig.  2)  in  which  I  have  represented  a  vessel  containine 
the  acid  liquid  and  the  slips  of  sine  and  platinum  or  copper,  and  I 
have  shown  them  touching  each  other  outtide  by  means  of  a  wire  com- 
ing from  each  of  them  (^r  it  matters  not  whether  they  touch  in  the 
fluid  or  outside — by  pieces  of  metal  attached  they  still  by  that  com- 
munication between  them,  have  this  power  transferred  from  one  to  the 
other).  Now,  if  instead  of  using  only  one  vessel,  as  I  have  shown 
there,  I  take  another,  and  another,  and  put  in  zinc  and  platinum,  zinc 
and  platinum,  zinc  and  platinum,  and  connect  the  platinum  of  one 
vessel  with  the  zinc  of  another,  the  platinam  of  this  vessel  with  the 
zinc  of  that,  and  so  on,  we  should  only  be  using  a  series  of  these  ves- 
sels instead  of  one.  This  we  have  done  in  that  arrangement  which 
you  see  behind  me.  I  am  using  what  we  call  a  Grove's  voltaic  battery, 
in  which  one  metal  is  zinc  and  the  other  platinum,  and  I  have  as  many 
as  forty  pairs  of  these  plates  all  exercising  their  Fig.  a. 

force  at  once  in  sending  the  whole  amount  of 
chemical  power  there  evolved  through  these  wires 
under  the  floor  and  up  to  these  two  rods  coming 
through  the  table.  We  need  do  no  more  than 
just  bring  these  two  ends  in  contact,  when  the 
spark  shows  us  what  power  is  present ;  and  what 
a  strange  thing  it  is  to  see  that  this  force  is 
brought  away  from  the  battery  behind  me,  and 
carried  along  through  these  wires.  I  have  here 
an  apparatus  (Fig.  S)  which  Sir  Humphry  Davy 
constructed  many  years  ago,  in  order  to  see 
whether  this  power  from  the  voltaic  battery 
caused  bodies  to  attract  each  other  in  the  same 
manner  aa  th«  ordinary  electricity  did.     He  made  it  in  order  to  ez- 
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periment  with  his  large  voltaic  battery,  which  was  the  most  powerful 
then  in  existence.  You  see  there,  are  in  this  glass  jar  two  leaves  of 
gold,  which  I  can  cause  to  move  to  and  fro  by  this  rack  work.  I  will 
connect  each  of  these  gold  leaves  with  separate  ends  of  this  battery, 
and  if  I  have  a  sufficient  number  of  plates  in  the  battery  I  shall  be 
able  to  show  you  that  there  will  be  some  attraction  between  those  leaves 
even  before  they  come  in  contact ;  if  I  bring  them  sufficiently  near 
when  "they  are  in  communication  with  the  ends  of  the  battery,  they 
will  be  drawn  gently  together,  and  you  will  know  when  this  takes 
place,  because  the  power  will  cause  the  gold  leaves  to  burn  away, 
which  they  could  only  do  when  they  touched  each  other.  Now  I  am 
going  to  cause  these  two  leaves  of  gold  to  approach  gradually,  and  I 
have  no  doubt  that  some  of  you  will  see  that  they  approach  before  they 
burn,  and  thoee  who  are  too  far  off  to  see  them  approach  will  see  by 
their  burning  that  they  have  come  together.  Now  they  are  attracting 
each  other,  long  before  the  connexion  is  complete,  and  there  they  go! 
burnt  up  in  that  brilliant  flash,  so  strong  is  the  force.  You  thus  see, 
from  the  attractive  force  at  the  two  ends  of  this  battery,  that  these  are 
really  and  truly  electrical  phenomena. 

Now  let  us  consider  what  is  this  spark.  I  take  these  two  ends  and 
bring  them  together,  and  there  I  get  this  glorious  spark  like  the  sun- 
light in  the  heavens  above  us.  What  is  this  ?  It  is  the  saoie  thing 
which  you  saw  when  I  discharged  the  large  electrical  machine,  when 
you  saw  one  single  bright  flash  ;  it  is  the  same  thing,  only  continued^ 
because  here  we  have  a  more  effective  arrangement.  Instead  of  having  a 
niiachine  which  we  are  obliged  to  turn  for  a  long  time  together,  we  have 
here  a  chemical  power  which  sends  forth  the  spark — and  it  is  wonder- 
ful and  beautiful  to  see  how  this  spark  is  carried  about  through  these 
wires.  I  want  you  to  perceive,  if  possible,  that  this  very  spark  and 
the  heat  it  produces  (for  there  is  heat),  is  neither  more  nor  less  than 
the  chemical  force  of  the  zinc — its  very  force  carried  along  wires  and 
conveyed  to  this  place.  I  am  about  to  take  a  portion  of  the  zinc  and 
burn  it  in  oxygen  gas  for  the  sake  of  showing  you  the  kind  of  light 

froduced  by  the  actual  combustion  in  oxygen  gas  of  some  of  this  metal. 
A  tassel  of  zinc-foil  was  ignited  at  a  spirit  lamp  and  introduced  into  a 

^ar  of  oxygen,  when  it  burnt  with  a  brilliant  light.]  That  shows  you 
what  the  affinity  is  when  we  come  to  consider  it  iu  its  energy  and  power. 
And  the  zinc  is  being  burned  in  the  battery  behind  me  at  a  much  more 
rapid  rate  than  you  see  in  that  jar,  because  the  zinc  is  there  dissolving 
and  burning^  and  produces  here  this  great  electric  light.  That  very 
same  power  which  in  that  jar  you  saw  evolved  from  the  actual  combas- 
tion  of  the  zinc  in  oxygen  is  carried  along  these  wires  and  made  evi- 
dent here,  and  you  may  if  you  please  consider  that  the  zinc  is  burning 
in  those  cells,  and  that  tlm  is  the  light  of  that  burning  [bringing  the 
two  poles  in  contact  and  showing  the  electric  light] ;  and  we  might  so 
arrange  our  apparatus  as  to  show  that  the  amounts  of  power  evolved 
in  either  case  are  identical.  Having  thus  obtained  power  over  the 
chemical  force,  how  wonderfully  we  are  able  to  convey  it  from  place 

'to  place ;  when  we  use  gunpowder  for  explosive  purposes,  we  can  send 
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into  the  mine  chemical  affinity  by  means  of  this  electricity ;  not  having 
proviiled  fire  beforehand,  we  can  send  it  in  at  the'moment  we  require 
It.  Now  here  (Fig.  4)  is  a  Tessel  containing  two  charcoal  points,  and 
I  bring  it  forward  as  an  illustration  of  the  Fis.  4. 

wonderful  power  of  conveying  this  force  from 
place  to  place.  I  have  merely  to  connect  these 
by  means  of  wires  to  the  opposite  ends  of  the 
battery,  and  bring  the  points  in  contact.  See ! 
what  an  exhibition  of  force  wo  have.  We  have 
exhausted  the  air  so  that  the  charcoal  cannot 
burn,  and  therefore  the  light  you  see  is  really 
the  burning  of  the  zinc  in  the  cells  behind  me 
— there  is  no  disappearance  of  the  carbon,  al- 
though we  have  thftt  glorious  electric  light; 
and  the  moment  I  cut  off  the  connexion  it  stops. 
Here  is  a  better  instance  to  enable  some  of 
you  to  see  the  certainty  with  which  we  can 
convey  this  force  where,  under  ordinary  cir- 
cumstances, chemical  affiotty  would  not  act. 
\fe  may  absolutely  take  these  two  charcoal 

poles  down  under  water,  and  get  our  electric  light  there ; — there  they 
are  in  the  water,  and  you  observe  when  I  bring  them  into  connexion 
we  have  the  same  light  as  we  had  in  that  glass  vessel. 

Now,  besides  this  production  of  light  we  have  all  the  other  effects 
and  powers  of  burning  zinc.  I  have  a  few  wires  here  which  are  not 
combustible,  and  I  am  going  to  take  Fiit.  5. 

one  of  them,  a  small  platinum  wire, 
and  suspend  it  between  these  two  rods 
which  are  connected  with  the  battery, 
and  when  contact  is  made  at  the  bat- 
tery see  what  heat  we  get  (Fig.  6). 
Is  not  that  beautiful  ? — it  is  a  com- 
plete bridge  of  power.  There  is  me- 
tallic connexion  all  the  way  round  in 
this  arrangement,  and  where  I  have 

inserted  the  platinum,  which  offers  some  resistance  to  the  passage  of 
the  force,  you  see  what  an  amount  of  heat  is  evolved, — thb  is  the  neat 
which  the  zinc  would  give  if  burnt  in  pig_  q_ 

oxygen,  bnt  as  it  is  being  burnt  in  the 
voltaic  battery  it  is  giving  it  out  at 
this  spot.  I  will  now  shorten  this 
wire  for  the  saVe  of  showing  you  that 
the  shorter  the  obstructing  wire  is, 
the  more  and  more  intense  is  the  heat, 
nntil  at  last  onr  platinum  is  fused  and 
falls  down,  breaking  off  the  circuit. 

Here  is  another  instance.     I  will 
take  a  piece  of  the  metal  silver  and  place  it  on  charcoal  connected  with 
Qne  end  of  the  battery,  and  lower  the  other  charcoal  pole  on  to  it — 
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flee  how  brilliantl;  it  biirnn  (Fig.  6).  Here  is  a  piece  of  iron  on  tbe 
churcoal,  Bee  what  a  combustion  is  going  on  ;  and  we  might  go  oo  in 
this  wiijr  burning  nliDOst  every  thing  we  placed  betweea  the  poles. 
Now,  I  want  to  show  you  that  this  power  is  still  chemical  affinity — 
that  if  we  call  the  power  which  is  evolved  at  this  point  heat  or  etee- 
trieitfi,  or  any  other  nime  refprring  to  its  source,  or  the  way  \a  which 
it  traveh,  we  still  shall  find  it  to  be  chemical  action.  Here  is  a  co- 
lored liquid  which  can  ebow  by  its  change  of  color  the  effects  of  che- 
mical action ;  I  will  pour  part  of  it  into  this  gl.^ss,  and  you  will  find 
that  these  wires  have  a  very  strong  action.  I  am  not  going  to  show 
you  any  effects  of  combustion  or  heat,  but  I  will  take  these  two  pla- 
tinum plates,  and  f^isten  one  to  the  one  pole  and  the  other  to  the  other 
end,  and  place  them  in  this  solution,  and  in  a  very  short  time  you  will 
see  the  blue  color  will  be  entirely  destroyed.  See,  it  is  colorless  now 
— I  have  merely  brought  the  end  of  these  wires  into  the  solution  of 
indigo,  and  the  power  of  electricity  has  come  through  these  wires  and 
made  itself  evident  by  its  chemical  action.  There  is  also  another  cu- 
rious thing  to  be  noticed  now  we  are  dealing  with  the  chemistry  of 
electricity,  which  is  that  the  chemical  power  which  destroys  the  color 
is  only  due  to  the  action  on  one  side.  I  will  pour  some  more  of  this 
sulphindigotic  acid  into  a  flat  dish,  and  will  then  make  a  porous  dyke 
Fir.  I-  of  ssnd  separating  the  two  portions  of  fluid 

into  two  pnrts  (Fig.  7),  and  now  we  shall  be 
able  to  see  whether  there  is  any  difference  in 
the  two  ends  of  the  battery,  and  which  it  is 
that  possesses  this  peculiar  action.     You  sec 
it  is  the  one  on  my  right  hand  which  has  the 
power  of  destroying  the  blue,  for  the  portion 
on  that  side  is  thoroughly  bleached,  while  no- 
thing has  apparently  occurred  on  the  other  side.     I  say  apparentlif, 
for  you  must  not  imagine,  that  becauso  you  cannot  perceive  anj  action 
none  has  taken  place. 

Here  we  have  another  instance  of  chemical  action.  I  take  these 
platinum  plates  again  and  immerse  them  in  this  solution  of  copper 
from  which  we  formerly  precipitated  some  of  the  metal,  when  the  pla- 
tinum and  sine  were  both  put  in  it  together.  You  see  that  these  two 
platinum  plates  have  no  chemical  action  of  any  kind,  they  might  r^ 
main  in  the  solution  as  long  as  I  liked,  without  having  any  power  of 
themselves  to  reduce  the  copper ;  but  the  moment  I  bring  the  two 
poles  of  the  battery  in  contact  with  them,  the  chemical  action  which 
IS  there  transformed  into  electricity  and  carried  along  the  wires,  again 
becomes  chemical  action  at  the  two  platinum  poles,  and  now  we  shall 
have  the  power  appearing  on  the  left  hand  side,  and  throwing  down 
the  copper  in  the  metallic  state  on  the  platinum  plate;  and  in  this  way 
I  might  give  you  many  instances  of  the  extraordinary  way  in  which 
this  chemical  action  or  electricity  may  be  carried  about.  That  strange 
nugget  of  gold,  of  which  there  is  a  model  in  the  other  room,  and  which 
has  an  interest  of  its  own  in  the  natural  history  of  gold,  and  which 
came  from  Ballarat,  and  was  worth  ^£8000  or  ^000  when  it  was  melted 
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doTm  last  November,  was  brought  together  in  the  bowels  of  the  earth, 
perhaps  ages  and  ages  ago,  by  some  such  power  as  this.  And  there 
IS  also  another  beautiful  result  dependent  upon  chemical  a£Snity  in 
that  fine  lead-tree,  the  lead  growing  and  growing  by  virtue  of  this 
power.  The  lead  and  the  zinc  are  combined  together  in  a  little  vol- 
taic arrangement,  in  a  manner  far  more  important  than  the  powerful 
one  you  see  here,  because  in  nature  these  minute  actions  are  going  on 
for  ever,  and  are  of  great  and  wonderful  importance  in  the  precipita- 
tion of  metals  and  formation  of  mineral  veins,  and  so  forth.  These 
actions  are  not  for  a  limited  time,  like  my  battery  here,  but  they  act 
for  ever  in  small  degrees,  accumulating  more  and  more  of  the  results. 

I  have  here  given  you  all  the  illustrations  that  time  will  permit  me 
to  show  you  of  chemical  affinity  producing  electricity,  and  electricity 
again  becoming  chemical  affinity.  Let  that  suffice  for  the  present ; 
and  let  us  now  go  a  little  deeper  into  the  subject  of  this  chemical  force, 
or  this  electricity — ^which  shall  I  name  first? — the  one  producing  the 
other  in  a  variety  of  ways.  These  forces  are  also  wonderful  in  their 
power  of  producing  another  of  the  forces  we  have  been  considering, 
namely,  that  of  magnetism,  and  you  know  that  it  is  only  of  late  years, 
and  long  since  I  was  born,  that  the  discovery  of  the  relations  of  these 
two  forces  of  electricity  and  chemical  affinity  to  produce  magnetism 
have  become  known.  Philosophers  had  been  suspecting  this  affinity 
for  a  long  time,  and  had  long  had  great  hopes  of  success — ^for  in  the 
pursuit  of  science  we  first  start  with  hopes  and  expectations;  these  we 
realize  and  establish  never  again  to  be  lost,  and  upon  them  we  found 
new  expectations  of  further  discoveries,  and  so  go  on  pursuing,  real- 
izing, establishing,  and  founding  new  hopes  again  and  again. 

liow  observe  this :  here  is  a  piece  of  wire  which  I  am  about  to  make 
into  a  bridge  of  force,  that  is  to  say,  a  communicator  between  the  two 
ends  of  the  battery.  It  is  copper  wire  only,  and  is  therefore  not  mag- 
netic of  itself.    We  will  examine  this  wire  with  our  magnetic  needle 

Fig.  8. 


(Fig.  8),  and  though  connected  with  one  extreme  end  of  the  battery, 
you  see  that  before  the  circuit  is  completed  it  has  no  power  over  the 
magnet.  £ut  observe  it  when  I  make  contact ;  watch  the  needle,  see 
how  it  is  swung  round,  and  notice  how  indifferent  it  becomes  if  I  break 
contact  again ;  so  you  see  we  have  this  wire  evidently  affecting  the 
magnetic  needle  under  these  circumstances.  Let  me  show  you  that  a 
little  more  strongly.  I  have  here  a  quantity  of  wire  which  has  been 
wound  into  a  spiral,  and  this  will  affect  the  magnetic  needle  in  a  very 
curious  manner,  because,  owing  to  its  shape,  it  will  act  very  like  a  real 
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magnet.  The  copper  spiral  baa  no  power  over  that  tnagnetic  needle 
at  preBent,  but  if  I  cause  the  electric  current  to  circulate  tbrongh  it, 
by  bringing  the  two  ends  of  the  battery  in  contact  vith  the  enda  of 
the  wire  which  forms  the  spiral,  what  will  happen  ?  Why  one  end  of 
the  needle  is  most  powerfully  drawn  to  it ;  and  if  I  take  the  other  end 
of  the  needle  it  is  repelled  ;  so  you  Bee  I  have  produced  exactly  the 
same  phenomena  as  I  had  with  the  bar  magnet, — one  end  attracting 
and  the  other  repelling.  Is  not  this  then  cnrions  to  see  that  we  eaa 
construct  a  magnet  of  copper?  Furthermore,  if  I  take  an  iron  bar, 
and  put  it  inside  the  coil,  so  long  as  there  ia  no  electric  current  cir- 
culating round,  it  has  no  attraction, — as  you  will  observe  if  I  bring 
a  little  iron  filings  or  nails  near  the  iron.  But  now  if  I  make  contact 
with  the  battery  they  arc  attracted  at  once.     It  becomes  at  once  % 

powerful  magnet,  so  much  so  that  I  should  not  wonder  if  these  nax- 
netic  needles  on  different  parts  of  the  table  pointed  to  it.     And  I  wOl 
ahow  you  by  another  experiment  what  an  attraction  it  has.   This  piece 
and  that  piece  of  iron,  and  many  other  pieces  are  now  strongly  at- 
tracted (Fig.  9),  bntas  soon  as  I  break  contact  the  power  is  all  gone 
Fig,  10.  and  they  fall.   What  then  can  be  a  better 
or  a  stronger  proof  than  tbisjif  the  relation 
of  the  powers  of  magnetism  and  electricity? 
Again,  here  is  a  little  piece  of  iron  which 
is  not  yet  magnetized.    It  will  not  at  pre- 
sent take  up  any  one  of  these  nails ;  but  I 
will  take  a  piece  of  wire  and  coil  it  round 
the  iron  (the  wire  being  covered  with  cotton 
in  every  part  so  that  it  does  not  touch  the 
iron),  80  that  the  current  must  go  roand 
in  this  spiral  coil ;  I  am,  in  fact,  prepar- 
ing an  electro-magnet  (we  are  obliged  to 
(  use  such  terms  to  express  oar  meaning, 
I  because  it  is  a  magnet  made  by  electricity, 
_           I  — because  we  produce  by  the  force  of  elec- 
tricity a  magnet  of  far  greater  power  than  a  permanent  steel  one). 
It  is  now  completed,  and  I  will  repeat  the  experiment  which  you  saw 
the  other  day,  of  building  up  a  bridge  of  iron  naila ;  the  contact  is 
now  made  and  the  current  is  going  through ;  it  is  now  a  powerful  jDMg- 
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net ;  here  are  the  iron  naila  which  we  had  the  other  day,  and  now  I 
have  brought  this  magnet  near  them  the;  are  clinging  bo  hard  that  I 
can  scarccl;  move  them  with  my  hand  (Fig.  10).  But  when  the  coq- 
itact  w  broken,  see  bow  they  fall.  What  can  show  yon  better  than 
Buch  an  experiment  as  thi?,  the  mngneCic  attraction  with  which  we 
have  endowed  these  portions  of  iron  t  Here  again  is  afine  illustration 
of  this  strong  power  of  magnetism.  It  ia  a  magnet  of  tlie  same  sort  as 
the  one  you  have  just  seen.  I  am  aboat  to  make  a  current  of  elec- 
tricity pass  through  the  wires  wliich  are  round  this  iron  for  the  pur- 
pose of  showing  yon  what  powerful  effects  we  get.  Here  arc  the  poles 
of  the  magnet;  and  let  us  place  on  one  of  thera  this  long  bar  of  iron. 
You  see  as  soon  as  contact  is  made  how  it  rises  in  position  (Fig.  11] ; 
Fig.  II. 


tind  if  I  take  such  a  piece  as  this  cylinder,  and  place  it  on,  wo  be  to 
me  if  I  get  my  finger  between ;  I  can  roll  it  over,  bnt  if  I  try  to  pull 
it  off,  I  might  lift  up  the  whole  magnet,  hut  I  have  no  power  to  over- 
come the  mngnetic  power  which  is  here  evident.  I  might  give  you  an 
infinity  of  illustrations  of  this  high  magnetic  power.  There  is  that 
long  bar  of  iron  held  out,  and  I  have  no  doubt  if  I  were  to  examine 
the  other  end  I  should  find  that  it  was  a  magnet.  See  what  power  it 
must  have  to  support  not  only  these  nails  but  all  these  lumps  of  iron 
hanging  on  to  the  end.  What  then  can  surpass  these  evidences  of  the 
change  of  chemical  force  into  electricity,  and  electricity  into  magnet- 
ism? I  might  show  you  many  other  experiments  whereby  I  could  ob- 
tain electricity  and  chemical  action,  heat  and  light  from  a  magnet, 
bat  what  more  need  I  show  yon  to  prove  the  nniverBal  correlation  of 
the  physical  forces  of  matter,  and  tbeir  mutual  conversion  ono  into 
anotner  ? 

And  now  let  us  give  place  as  jnveniles  to  the  respect  we  owe  to  our 
elders;  and  for  a  time  let  me  address  myself  to  those  of  our  seniors 
■who  hare  honored  me  with  their  presence  during  these  lectures.  I 
wish  to  claim  this  moment  for  the  purpose  of  tendering  our  thanks  to 
then,  and  my  thanks  to  you  all  for  the  way  in  which  you  hare  borne 
the  inconvenience  that  I  at  first  subjected  you  to.  I  hope  that  the  io- 
Bigbt  which  you  have  here  gained  into  some  of  the  laws  by  which  the 
vuraree  is  goremed,  may  be  the  occasion  of  some  amongst  yon  tumiag 
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your  attention  to  these  subjects ;  for  what  study  is  there  more  fitted 
to  the  mind  of  man  than  that  of  the  physical  sciences?  And  what  is 
there  more  capable  of  giving  him  an  insight  into  the  actions  of  those 
laws,  a  knowledge  of  which  gives  interest  to  the  most  trifling  phenome- 
non of  nature,  and  makes  the  observing  student  find 


tongues  in  trees,  books  in  the  running  brooks. 

Sermons  in  stones,  and  good  in  every  thing." 


Patent  Steel  Platen.*  By  David  Livingstone. 

Kirer  Zambesi,  But  Afric%  ISth  Janwjr,  IMO. 

Sir  : — The  insertion  of  the  following  note  in  the  Journal  of  the 
Society  of  Arts  may  prove  of  public  service  in  preventing  any  other 
expedition  trusting  to  a  vessel  built  of  the  ''  patent  steel  plates/'  which 
have  caused  us  so  much  toil,  loss  of  time,  and  annoyance. 

It  is  probable  that  there  are  purposes  to  which  these  patent  steel 
plates  might  be  applied  with  great  advantage,  but  eighteen  months  ex- 
perience in  a  steam  punt  constructed  of  this  material,  has  proved  that 
the  substance  cannot  be  trusted  in  tropical  waters.  Whatever  may  be 
the  process  by  which  the  plates  are  converted  into  steel,  a  very  re- 
markable decomposition  soon  takes  place  when  exposed  to  the  heat  and 
moisture  of  this  climate,  and  a  considerable  portion  of  the  plate  be- 
comes what  possibly  is  the  black  oxide  of  iron.  In  our  case,  the  whole 
vessel  was  painted  thoroughly,  inside  and  outside,  with  Peacock's  pa- 
tent paint  while  on  the  deck  of  another  vessel  in  the  voyage  out.  Bat 
this  proved  no  protection,  for  a  process  of  decomposition  began  on  both 
surfaces,  altogether  different  from  the  common  rust  of  iron.  Scales 
of  a  jet  black  color  were  formed,  and  when  detached  the  plates  were 
found  to  be  as  smooth  and  black  as  if  they  had  left  the  rollers  but  sa 
hour  before.  The  scales  are  black  in  their  substance,  too,  and  strongly 
magnetic.  The  paint,  firmly  adherent  on  the  outer  surface,  showed 
that  it  had  failed  to  prevent  the  process,  and  curiously  enough,  the 
rivets,  which  are  probably  of  common  steel,  neither  rusted  nor  decom- 
posed. For  a  considerable  time  the  process  of  scaling  00"  and  leaving 
a  smooth,  black,  and  even  shining  surface,  made  us  believe  that  the 
plates  were  suffering  no  Harm  by  exposure  to  the  weather.  Friction 
had  no  effect  in  wearing  them.  But  the  decomposition  was  going  on 
at  the  same  rate  inside ;  blisters,  also,  were  formed,  and  at  the  bottom 
of  each  there  was  a  minute  hole  right  through,  and  at  the  end  of  twelve 
months  the  removal  of  the  internal  surface  scale  left  us  with  plates  as 
thin  as  wafers,  and  so  full  of  small  holes  our  wretched  craft  might  have 
been  converted  into  a  coffee  strainer  for  the  entire  Society  of  Arts; 
The  plates  were  only  one-sixteenth  of  an  inch  in  thickness  at  the  be- 
ginning, and  the  internal  scales  are  one-thirty-second  of  an  inch.  The 
framework  being  of  the  flimsiest  contract  style,  any  attempt  at  mendr 
ing  involving  hammering  or  wedging  would  have  Deen  putting  a  new 
piece  into  an  old  garment,  so  we  had  to  resort  to  puddling  her  with 
stiff  clay.  This  served  for  a  while,  but  the  holes  becoming  too  large,  we 
were  obliged  to  run  down  to  the  sea,  and  with  the  assistance  of  the  tides, 
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get  her  out  of  the  water.  By  digging  the  sand  from  beneath,  we 
reached  the  worst  places,  and  the  engineers,  Messrs.  Rae  and  Hill, 
assisted  by  men  from  H.  M.  S.  Lynx^  put  planks  outside  and  inside, 
with  plies  of  canvass  and  white  lead,  sandwich  fashion,  and  guaranteed 
her  to  float  any  time  between  three  days  and  six  weeks.  New  leaks, 
however,  forced  us  to  beach  before  the  first  period  mentioned,  and 
though  rather  annoyed  at  being  kept  tinkering,  instead  of  doing  good 
service  to  the  cause  of  African  civilization,  we  must,  as  we  have  often 
done  with  disagreeables  before,  ^^put  up  with  it." 

No  advantage  whatever  has  been  gained  by  the  employment  of  these 
steel  plates.  The  contractor  intended  that  by  their  use  the  vessdi 
should  draw  thirteen  inches  only,  but  when  we  tried  her  fairly  out  here 
in  salt  water,  without  fuel,  gear,  crew,  or  water  in  the  boiler,  she  drew 
twenty-three  inches,  and  her  paddle  floats  are,  of  course,  ten  inches 
too  deep.  It  was  promised  that  she  could  carry  from  ten  to  twelve 
tons,  but  four  tons  bring  her  down  to  2  ft.  7  ins.  and  within  a  few  inches 
of  the  paddle  wheel  shaft,  while  six  tons  would  sink  her  altogether. 

Nor  have  we  gained  the  least  in  speed,  for,  instead  of  *^  ten  knots, 
at  least,''  promised,  we  have  to  be  content  with  a  top  speed  of  3^. 
This  may  in  part  be  owing  to  the  peculiar  form  adopted — an  imitation 
of  the  Niger  canoes,  t.  e.,  long,  narrow,  and  turned  up  at  the  ends. 
The  negro  reasons  for  this  shape  are  sensible  enough.  They  oannot 
make  them  broader  than  the  trees,  and  make  up  in  length  what  they 
cannot  have  in  breadth,  and  they  are  turned  up  at  the  ends  to  avoid 
the  shock  which  would  be  felt  in  coming  to  a  bank,  were  they  not  made 
to  slide  up.  These  reasons  are  not  so  very  recondite  as  to  induce  us 
to  forsake  the  wave  line  of  Mr.  Scott  Russell  surely.  Here  we  often 
see  canoes  made  out  of  crooked  trees,  and  as  they  are  simply  hollowed 
out,  the  canoe  retains  the  bends  of  the  stock.  Some  future  contractor, 
if  using  other  people's  money,  may  infer  that  these  crooked  canoes 
are  exactly  suited  for  turning  round  corners,  instead  of  inferring  that 
the  owners  had  no  straight  trees  near  the  river. 


On  Foot  Valves  in  Condensers  and  Air  Pumps.* 

The  subject  of  foot  valves  in  air  pumps  has,  by  engineers,  been  too 
much  overlooked.  It  is  of  the  greatest  importance  in  marine  engines, 
particularly  in  propeller  engines,  where  the  machinery  is  applied  di- 
rect to  the  propeller  shaft.  Captain  Carlsund,  in  Motala,  I  believe  was 
the  first  engineer  who  paid  attention  to  the  proper  arrangement  in  air 
pumps  and  foot  valves ;  he  applies  his  machinery  with  the  air  pump 
direct  to  the  propeller  shaft,  making  100  to  140  revolutions  per  min- 
ute, and  is  found  to  work  exceedingly  well,  while  in  America  and  Eng- 
land they  have  been  obliged  to  gear  the  air  pump  down  to  a  slower 
motion,  or  when  attempting  to  apply  it  direct  to  direct  action  machinery, 
it  has  sometimes  ended  in  a  total  destruction  of  the  whole ;  the  true 
cause  of  the  blunder  has  been  concealed  and  made  over  and  over  again. 

The  disproportion  of  foot  valves  has  caused  the  loss  of  millions  of 
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dollars  in  America ;  for  instance,  the  first  engines  on  the  frigate  Sam 
JacintOy  U.  S.  N.,  broke  down  from  the  disarrangements  of  the  air 
pumps.  The  La  Fayette* s  engines,  which  I  believe  had  the  worst  air 
pumps  ever  constructed  for  the  purpose,  broke  down  from  the  same 
cause ;  also,  the  Citi/  of  Fetersburgy  and  others,  all  American  first- 
class  steamers. 

When  the  air  pump  is  working,  the  water  is  forced  through  the  foot 
valve  by  the  pressure  or  the  deficiency  of  vacuum  in  the  condenser. 
Every  pound  of  pressure  per  square  inch  balances  a  column  of  water 
of  about  27  inches  high ;  for  instance,  if  the  vacuum  in  the  condenser 
is  24  inches  of  mercury,  which  is  termed  12  pounds  per  square  inch, 
and  the  atmospheric  pressure  being  14-75,  then  14-75— 12  =  2-75  lbs., 
which  will  be  the  pressure  per  square  inch  in  the  condenser,  and  2-75 
^  27  =  74-25  inches,  or  6:2  feet,  the  head,  which  presses  the  water 
through  the  foot  valve  into  the  air  pump.  According  to  the  relative  po- 
sition of  the  condenser  and  air  pump,  there  may  be  an  additional  head, 
as  when  the  water  level  in  the  condenser  is  above  the  air  pump  piston. 

I  will  here  endeavor  to  give  some  formulae,  by  which  to  determine 
the  area  of  foot  valves,  and  size  of  air  pumps,  which  will  be  found  to 
be  of  the  greatest  importance  for  propeller  engines. 

D  =  diameter  of  steam  cylinder  in  inches. 

S  =  stroke  of  piston  in  inches,  double  acting. 

d  =  diameter  of  air  pump  in  inches. 

s  =  stroke  of  air  pump  piston  in  inches. 

a  =  area  of  foot  valves  in  square  inches. 

n  =  number  of  double  strokes  of  the  air  pump  piston  per  minnte, 
when  the  air  pump  is  applied  direct  to  the  engines. 

m  =  co-efiicient  for  friction  and  resistance  to  the  water  in  passing 
*  through  the  foot  valve,  estimated  to  0-6  to  0-7. 

n  =  pressure  in  the  condenser,  or  deficiency  of  vacuum  in  ponnds 
per  square  inch. 

T  =  temperature  of  the  exhaust  steam,  Fahrenheit's  scale. 

jt  =  specific  volume  of  the  exhaust  compared  with  water. 

Assuming  the  temperature  of  the  condensing  water  100°,  and 
the  injection  water  50^  Fahrenheit's  scale,  we  shall  have  the 
following  formulfle : 


.=0-106  ^i<??^). 


Single  acting  air  pumps. 


.=0-058»-l(???+D, 


Double  acting  air  pumps. 


28,000  nt  A;  ^/p 
By  the  last  formula,  it  appearSi  the  proper  area  of  the  foot  yalre  is 


On  Foot  Valves  in  Condensers  and  Air  Pumps.  411 

independent  of  the  capacity  of  the  air  pump, — ^such  is  actually  the 
case ;  if  the  foot  valve  is  made  too  small  the  air  cannot  pump  water 
enough  for  a  good  vacuum,  however  large  it  may  be.  It  is  most  fre- 
quently the  case  in  propeller  engines  that  the  air  pump  is  too  large 
and  the  foot  valve  too  small. 

Example. — A  single  acting  air  pump  is  to  be  constructed  for  an 
engine  of 

D=  75*75  inches,  the  diameter  of  qylinder. 
6  =  36  inches,  the  stroke  of  piston. 

Steam  pressure  to  be  20  lbs.  per  square  inch,  expanded-^;  vacuum 
in  the  condenser  to  be  12*75  lbs.,  or  p  =  2]  stroke  of  the  air  pump 
piston  to  be  •  =  18  inches.  Required,  the  diameter  of  the  air  pump 
dj  and  area  of  the  foot  valve  a  ? 

Steam  pressure,  20  +  15  =  35  lbs.;  expanded  one-half  =  17'5  lbs., 
the  pressure  of  the  exhaust  steam;  temperature  T  =  221^,  and  k  = 
1440  the  specific  volume.     The  diameter  of  the  air  pump  will  be 

rf  ==  0-326  X  75-75    (■^6(890  +  221)  ^  g^.g^  j^^j^^^^ 

\      1440  X 18 

The  air  pump  making  nBB45  double  strokes  per  minute,  area  of  the 
foot  valve  will  be 

75-75«x  36x45  (890  +  221)      ^^, 

^  =   oo  AAA — -iA  I A  .A  a4 7T^  =  ^44  squarc  inches. 

23,000  X 1440  X  0-64  x  %^2  ^ 

The  dimensions  in  this  example  are  similar  to  that  of  the  engines  in 
the  line-of-battle  ship  RattvisaUj  except  the  air  pumps,  are  there  42 
inches  diameter,  and  area  of  the  foot  valve  is  only  273  square  inches, 
while  this  example  gives  only  30-64  diameter,  and  344  square  inches 
of  foot  valve. 

This,  I  believe,  is  an  error  in  all  the  upright  trunk  propeller  engines. 

Referring  to  the  Artizan  for  November,  1856,  it  will  be  found  that 
the  United  States  steam  frigate  Merrimae  suffered  the  breaking  down 
of  her  foot  valves  on  her  passage  from  America  to  England.  The 
Artizan  states  that  the  original  foot  valves  were  only  176  square  ins., 
that  new  ones  were  replaced  of  230  square  inches,  while  the  frigate 
laid  at  Southampton,  and  that  about  one  pound  of  vacuum  was  gained 
with  the  increased  foot  valve.  Dimensions  of  the  engines  of  the  merri- 
mae are,  diameter  of  cylinders  72  inches,  stroke  of  piston  3  feet,  diame- 
ter of  air  pumps  22  inches,  stroke  of  air  pump  3  feet  double  acting. 

When,  by  this  calculation  and  formulae,  the  area  of  the  foot  valve 
becomes  nearly  the  same  size,  or  greater  than  the  area  of  the  air  pump 
piston,  the  latter  must  be  made  double  acting,  and  half  the  calculated 
area  of  the  foot  valve  to  be  applied  at  each  end  of  the  air  pump.  In 
very  high  velocity  the  area  of  the  foot  valve  may  become  greater  than 
the  area  of  the  double  acting  air  pump ;  in  such  cases  it  is  necessary 
to  make  plungers,  so  that  the  section  area  of  the  space  in  which  the 
plunger  moves  is  greater  than  the  area  of  the  foot  valve,  and  the  ope- 
ration will  be  rendered  efficient. 
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On  Etching* 

Ornamentation  on  metals,  glass,  and  porcelain,  has  come  into  consi- 
derable ase;  and,  believing  as  we  do,  that  such  work  would  not  only  be 
pleasant  to  amateurs,  but  might  also  be  useful  to  others,  we  think  that 
a  few  brief  and  practical  notes  on  the  subject  may  not  be  out  of  place. 

First,  as  regards  copper  plates — which  in  many  respects  have  an 
advantage  over  steel  for  the  use  of  amateurs, — procure  a  thin  plate, 
properly  polished  on  the  surface,  at  any  of  the  regularly  established 
copper-smiths.  These  can  be  bad  of  the  size  of  several  feet  down  to 
a  few  inches.  The  surface  of  the  plate  being  bright  and  free  from 
tarnish,  remove  all  grease  with  great  care  by  washing  with  spirit  of 
turpentine  and  then  rubbing  with  very  fine  whitening  and  wash-leather. 
Care  must  be  taken  not  to  scratch  the  plate. 

Having  got  rid  of  all  grease,  fix  a  hand-vice  to  one  comer  or  some 
other  convenient  part  of  the  plate  ;  it  is  then  ready  for  the  reception 
of  the  etching-ground — a  preparation  chiefly  composed  of  asphaltum, 
pitch,  and  virgin  wax  ;  there  is,  however,  a  great  art  in  making  this 
8u£Soientlj  plastic,  so  as  to  admit  of  its  being  properly  spread  upon 
the  plate  when  heated.  It  is  better  for  ordinary  purposes  to  purchase 
it  at  the  copper-smith's  or  tool-shop,  where  a  supply  can  be  had  for 
about  one  shilling.  A  dabber,  for  the  purpose  of  laying  the  ground 
on  the  plate,  is  also  necessary.  This  is  of  a  mushroom  shape,  and 
composed  outwardly  of  very  fine  silk  or  kid  leather,  free  from  grease; 
the  inside  is  padded  with  wool.  This  can  be  readily  made  by  any  per* 
Bon  who  has  seen  one  of  them.  In  order  to  prevent  any  grit  or  im- 
purity which  may  chance  to  be  in  the  etching-ground,  it  is  better  to 
tie  it  in  silk.  For  the  purpose  of  heating  the  plate,  a  hot  iron,  or  a 
apirit  lamp,  placed  below  an  iron  frame  on  which  the  plate  may  rest, 
or  other  contrivance  may  be  used.  Care  is  to  be  taken  to  make  as 
little  dust  as  possible.  The  metal  must  not  be  allowed  to  get  too  hot, 
for  that  would  burn  the  etching-ground,  and  prevent  it  from  sufficiently 
resisting  the  acid.  The  plate  being  of  a  proper  beat,  by  drawing  the 
etching-ground  over  the  face,  a  small  quantity  will  be  lodged  upon 
it.  This  in  the  first  instance  is  uneven ;  but  may  be  spread  in  a  flat, 
thin,  even  manner.  Every  part  must  be  covered  by  the  ground,  or 
else  the  acid  would  leave  such  places  as  are  bare  liable  to  be  corroded 
into  holes.  The  ground,  when  this  is  spread  on  the  surface,  is  of  a 
light  brown  color,  so  delicate  that  it  is  difficult  to  see  any  pencil  out- 
line which  might  be  transferred,  or  properly  to  see  the  scratches  made 
by  the  etching-needle.  In  order  to  darken  this,  it  is  necessary,  while 
the  plate  and  etching-ground  are  still  warm,  to  smoke  it  by  the  flame 
of  a  wax  taper  or  candle.  The  flame  must  be  kept  moving  about,  and 
not  allowed  to  touch  the  plate  ao  closely  as  to  bum  the  ground. 

These  operations,  although  simple,  require  some  little  practice  and 
experience ;  and  it  is«  perhaps,  a  good  plan  either  to  take  a  lesson  or 
two  in  ground-laying,  and  the  other  parts  of  this  procees,  from  an  en- 
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graver,  or  else  tcv  get  one  of  this  profession  to  lay  tlie  ground  and  bite  in 
the  plate  when  etched. 

The  ground  having  been  made  ready  and  the  plate  cold,  an  outline 
of  the  subject,  prepared  on  ordinary  or  tracing  paper,  should  be  damped 
and  transferred  by  means  of  pressure.  The  best  way  to  manage  this 
is  to  take  it  to  a  copper-plate  printer,  who  will  do  it  effectually  for  a 
few  pence ;  for  those  living  in  the  country  where  such  convenience 
cannot  properly  be  had,  this  transfer  can  be  made  by  one  of  the  ordi- 
nary letter  copying  machines,  or  by  going  very  delicately  over  the  back 
of  the  outlines  with  a  pencil  or  other  instrument  which  is  not  too  sharps 

This  having  been  done  by  means  of  an  etching-point,  which  can  be 
had  at  the  tool-makers,  the  design  can  be  readily  scratched  upon  the 
plate.  Attention  is  needed  to  mark  the  lines  quite  through  the  ground. 
The  hand  should  also  be  prevented  from  coming  in  contact  with  the 
ground,  and  all  unnecessary  scratches  be  carefully  avoided.  This  may, 
to  a  considerable  extent,  be  done,  by  forming  a  bridge  of  a  fiat  ruler, 
supported  by  pieces  of  card-board  or  folded  paper. 

Wherever  the  etching-ground  has  been  passed  through  by  the  etching- 
needle,  that  part  is  liable  to  be  eaten  into  a  line  by  the  application  of 
acid ;  on  no  other  portion  however,  if  properly  done,  should  the  acid  work« 

It  being  necessary  to  cover  the  etching  with  an  even  depth  of  di- 
luted acid  (from  a  quarter  to  half  an  inch),  in  order  to  produce  equality 
in  the  biting^  it  is  needed  to  form  a  wall  of  wax  round  the  margin  of 
the  work.  The  best  material  for  this  is  bees-wax  with  a  small  part  of 
Burgundy-pitch  added,  and  then  the  mixture  boiled  until  the  whole  is 
well  mixed.  This,  when  needed  for  use,  should  be  put  into  warm 
water,  and  then  it  can  be  readily  raised  round  the  plate  and  pressed 
down  by  the  fingers,  and  after  that  more  firmly  by  the  handle  of  the 
etching-point,  so  that  a  sort  of  tank  is  formed|  which  will  contain  the 
acid  as  long  as  it  may  be  necessary. 

With  the  greatest  care  scratches  may  be  made,  or  it  may  be  neces- 
sary  to  erase  parts,  or  the  wax  wall  may  not  be  sufficiently  tight.  In 
order  to  remedy  this,  turpentine-varnish,  or  the  ordinary  *'  Brunswick 
black"  used  for  stoves,  may  be  employed,  thinned  to  a  proper  extent 
by  turpentine,  and  applied  with  a  black-lead  penciL 

For  the  purpose  of  ^'  biting  in  "  the  plate,  as  the  engravers  call  it, 
nitrous  acid  of  the  purest  description  should  be  mixed — one  part  of 
acid  and  three  parts  water — which  should  be  stirred  up  with  a  feather 
or  pencil ;  soon  the  lines  will  be  covered  with  minute  globules ;  and, 
in  proportion  to  the  time  the  acid  is  allowed  to  remain,  the  etched  lines 
will  become  thicker  and.deeper. 

As  a  matter  of  course,  in  order  to  produce  a  delicate  and  refined 
effect  a  variety  of  thicknesses  of  line  is  desirable ;  and,  although  much 
can  be  done  by  the  pressure  of  the  point,  by  hatching,  doubling  lines, 
&c.,  it  is  in  most  cases  necessary  to  allow  the  acid  different  times  of 
action ;  for  instance,  it  will  be  desirable  to  keep  distant  mountains  and 
landscape  thin,  and  to  bring  out  the  foreground  by  bold  and  deep  lines. 
In  order  to  manage  this,  the  acid  must  be  poured  off  into  a  vessel  for 
further  use,  and  then  the  plate  must  be  well  washed  with  clear  irater, 
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and  afterwards  dried  with  a  bellows  or  other  means ;  then  such  parti 
of  the  etching  as  are  of  sufficient  depth  should  be  covered  with  the  rar- 
nish  in  the  same  manner  as  the  blemishes  to  which  we  have  referred. 
This  operation  may  be  performed  any  number  of  times,  each  time 
washing  and  drying  the  plate ;  this  must  be  also  done  when  the  biting 
is  completed ;  and,  then,  by  gently  heating  the  back  of  the  plate,  the 
wall  may  be  drawn  oif,  and  by  means  of  a  little  spirit  of  turpentine 
and  oil,  the  surface  of  the  plate  may  be  cleared  of  the  etching-ground. 
There  are  other  operations,  such  as  re-biting,  re-etching  (by  touching 
with  the  graver),  and  by  working  with  a  point  without  the  use  of  acid, 
&c.,  &c.;  these,  however,  would  require  much  space  to  describe,  and 
this  we  will  not  just  now  do,  as  it  is  more  particularly  our  object  in 
mentioning  the  above  to  make  operations  which  might  be  useful  in  many 
manufactures  more  readily  understood. 

In  the  same  manner,  but  with  the  use  of  different  acids,  and  on  any 
scale,  etching  may  be  applied  to  steel,  iron,  brass,  glass,  and,  lately, 
we  are  told,  to  porcelain.  For  steel,  nitric  acid  very  largely  diluted 
with  pyroligneous  acid  until  it  does  not  taste  much  stronger  than  vine- 
gar, is  best.  On  brass  we  have  seen  diaper  and  other  ornaments  pro- 
duced with  great  clearness  and  rapidity  in  the  following  manner.  On 
large  works,  such  as  monumental  brasses,  experience  has  shown  that 
in  the  biting,  either  by  nitric  or  nitrous  acid,  before  a  great  depth  is 
got  the  biting  of  the  lines  is  stopped  by  the  formation  of  a  black  oxide, 
which  it  requires  a  very  strong  preparation  of  nitrous  and  sulphuric 
acid  to  remove  and  keep  in  solution ;  and  this  after  a  time  proves  too 
strong,  and  tears  up  the  ordinary  etching-ground ;  it  has,  however, 
been  found  that  turpentine-varnish,  if  allowed  for  a  few  days  to  harden, 
has  a  great  resistance ;  and  by  the  use  of  this  when  diapers,  &c.,  are 
outlined,  the  raised  parts  may  be  painted  with  the  varnish ;  and,  when 
hard,  the  acid  applied ;  and  it  is  astonishing  what  good  effect  may  be 
produced  by  these  means.  Large  surfaces  for  the  relief  of  foliage, 
figures,  letters,  &c.,  may  by  this  means,  be  executed  with  rapidity, 
either  for  filling  in  with  colored  shellac  or  pigments. 

The  paintins  of  these  ornamental  plates  with  varnish  might  be  the 
means  of  affording  employment  to  females,  and  probably  the  prepara- 
tion of  embossing,  and  otherwise  ornamenting  glass  to  be  bitten  by 
fluoric  acid,  might  also  be  brought  into  far  more  extensive  use  than  it 
is  at  present,  and  would  also  provide  a  certain  amount  of  respectable 
labor  for  females. 

AMERICAN  PATENTS. 


AUKRIOAN  PATBNT8  ISSUXI)  FROM  SBPTBMBKR  1,  TO  8IPTBMBKR  SO,  1860. 

Amalgtmator,  •  O.  M.  Norton,  8an  FrtDeiieo,  Cat. 

Amalgamatort,— Qaartz  Wm.  H.  and  I.  ScoTilie,  Chicago, 

Annealing  Apparatua,       •  Joseph  Worceater,      .  Newport, 

Apple  Parer,  Corer,  and  Slicer,  J.  J.  Parker,        •  Marietta, 

Aqnedacta,  •  John  Otborn,  .  Ml.  Carmel, 

Augera,  J.  M.  Hathaway,  Citj  of 

Aios  to  Handlea, — Fastening  W.  H.  Livingston,     •  ** 

Barometer,  .  E.  F.  Hamann,  •  Collikoony 

Banrel-head  Uachino,       •  C.  B.  Hatehinaon,      •  Aabun, 


Cat. 

16 

111. 

fd 

Kj. 

%5 

Ohio, 

11 

Conn. 

4 

N.Y. 

4 

M 

S5 

N.T. 

18 

m 

It 
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Bathing  Tubs, — India-riibber 
Bed  Bottom  Spring,  • 

Bedstead,  • 

■        , — Folding  Case 

— , — Spring 

Beehives,  • 

Beer,~FsctitioQ8  • 

Bending  Wood,      . 

Billiard  Tables, — Cushions  for 

Blowers, 

Boards, — Machine  for  Thinning 

Bolt.— Shutter 

Bumbshellff,  . 

Bottles,— Forming  Screws  in 

Boots  and  Shoes, 

— — , — Heel  for 

Boot  and  Shoe  Soles, — Cutting 
Boxes, — Device  for  Joining 
Brick  Moulds, 
Broom,  • 

Buckwheat,  &c, — Gleaning 
Burglar  A larm,^£lectro-mag. 

Candles, — Moulding  . 

Cane  Juice, — Sulphurous  acid  to 
Carpet  Lining, — Making 
Carriage  Jack,       • 
Carriages,  • 


,— Extension,     • 

Cars  from  one  track  to  another, 
Cartridges,^Metallic        • 
Cement,  • 

Chains, — Link  for  • 

Chair  for  Invalids, 

Seat, 

Cheese, — Pressing 
■  VaU, 

Clothes  Frame,      • 


Dryer, 


Clock, — Calendar 
Coffee, — Cleaning,  Drying,  Ac* 
Compass  Protractor,  • 

Condensation,— Apparatus  for 
Corn  Planters,  • 


Shellers, 


and  Cleaners, 


Cotton  Bales, — Iron  Ties  for 
— — , — Metallic  Bands 


Cleaners,  • 


Gins, 


>, — Feeders  for 


Scrapers, 
Seed, — Hulling 
Planters, 


Couplings, — Railroad  Car 
*— ^  for  City  Raiiroadf , 


Ramsay  &,  Wilson^ 
H.  R.  Urampton, 
B.  S.  Pringle,      . 
Eihan  Whitney, 
D.  R.  Lightner,  • 
John  Jacobs, 
Ferdinand  Luedke, 
Spsulding  &  Pierce, 
H.  W.  Cullender, 
P.  H.  Roots, 
Sharon  Case,       • 
Augu^tus  Reeve, 
Wm.  Rice,  • 

John  Focer, 
J.  M.  Allen, 
D.  E.  Somes, 
L.  S.  Graves,       • 
Wright  Duryea, 
Matthew  Elder,  . 
W.  H.  Towers, 
J.  H.  Reed 
Jacob  Ualler, 

Antonio  Meucci, 
Thomas  Byrne, 
J.  R.  Harrington, 
J.  Card, 

Efner  &.  Spenry, 
'Wicklin  &,  Weaver, 
J.  A.  Naylor,       • 
Wm.  Wharton,  Jr., 
Ethan  Allen, 
P.  A.  Letourneur, 
G.  W.  N.  Yost,  . 
Cbas.  Messenger, 
L.  B.  Batcheller, 
Wm.  McAllister, 
Wm.  Ralph, 
S.T.Lamb, 
Patrick  Cody,     • 
H.  E.  Fickett, 
O.  P.  Allen, 
T.  T.  Strode, 
Wm.  Newell,      . 
F.  H.  West, 
Miban  dc  Lane,  . 
W.  G.  Savage, 
John  Underwood, 
L.  F.  Straight, 
Michael  Hauseman, 
J.  C.  Richards, 
P.  Davy, 
R.  W.  Fenwick, 
8.  C«  Ames,        • 
Isaac  Hayden, 
Charles  Smith,    . 
H.  L.  Emery, 
8.  Z.  Hall. 
J.  C.  Teagua, 
Joel  Tiffany, 
O.  L.  Gibson, 
John  McKinney, 
Collyear  6c  Patterion, 


Grafton,  Va. 

Lock  port,  N.  V. 

BarnesVille,  Ga. 

Lynn,  Mass. 

Bucyrns,  Ohio, 
Coiumbus,  ** 

Citv  of  N.  Y. 

Westminster,  Mass. 

City  of  N.  Y. 

Connersville,  Ind. 

Lumpkin,  Ga. 

Allowaystown,  N.  J. 

Philadelphia,  Penna. 

Glassborough,  N.  J. 

Fredericktown,  Ohio, 

Biddcford,  Me. 

Rochester,  N.  Y. 
City  of  •• 

Lansing,  Mich. 

City  of  N.  Y. 
Penn  Towns*p,  Penna. 

Ann  Arbor,  Mich* 


4 
18 

4 
18 

4 
25 
25 
11 
25 
25 

4 
18 
U 
18 
18 
18 
18 
11 
It 

4 

4 
26 


Richmond  co.,  N.  Y.  25 

Baton  Rouge,  La.  4 

City  of  N.  Y.  11 

Cleveland,  Ohio,  25 

Ann  Arbor,  Mich.  4 

Carlinville,  III.  4 

Rahway,  N.  J.  4 

Philadelphia,  Penna.  18 

Worcester,  Mass.  25 

New  Orleans,  La.  11 

Yellow  Springs,  Ohio,  1 1 

Warren,  "  25 

Rochester,  N.  Y.  11 

Gerry,  ♦*  4 

Holland  Patent,     <«  25 

N.  Washington,  Ind.  18 

Hamilton,  N.  Y.  25 

Glenn*a  Falls,        «<  4 

Rindge,  N.  H.  U 

Morton ville,  Penna.  25 

Philadelphia,  Penna.  18 

San  Francisco,  Cal.  26 

Boston,  Mass.  18 

Clinton,  111.  25 

Cameron,  **  26 

Fairbury,  •<  11 

Huntingdon,  Ind.  4 

Lafayette,  ••  25 

Porumouth,  Ohio,  25 

Washington,  D.  C.  26 

Washington,  Ark.  II 

Lawrence,  Mass.  1 1 

Knoxviile,  Texas,  11 

Albany,  N.  Y.  4 

Sequin,  Texas,  1 1 

Center  Hill,  Miss.  4 

Syracuse,  N.  Y.  18 

Fort  Bend  co.,  Texas,  11 

Lansing,  Mich.  4 

Philadelphia^  Penna.  11 
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Cultivator*, 

• 

• 

• 

—Cotton 

■                    f 

Curtain  Fixture, 

American  Patents 

T.  E.  C.  Brinly, 

Gilbert  &  Weston, 

Wm.  H.  nnd  L.  Seym 

J.  F.  Wood. 

G.  W.  N.  Yo8t.  . 

W.  W.  Golsan, 

J.  C.  Spellers, 

J.  F.  Hall. 

J.  C.  Whilwcll,  . 


Dental  Chaim. — Construction  of  Justus  Ask, 
Dividers, — Spring  J.  W.  8tran{re,    . 

Donr  Latch,  •  Jonathan  Walton, 

Doors  and  Gates, — Closing  Staphen  Stewart, 

Draw-bridges, — Self-acting  Schneider  dt  Mon 


Lyons, 
Bangor, 
Brooklyn, 
Philadel|>hia, 
tgomery,  WilUamsport, 


Egg-benter,  • 

Electro-magnets,    • 
Electro-magnetic  Apparatus, 
Envelope, — Prepaid 
Excavating  Machines,       • 

Faucets,  • 


Fences,  . 

Fibrous  Material, — Sheets  of 
Firo  Arms, 

— ^, — B  reech  -load  i  ng 

^-^ , — Revolving     • 

Fire-places,  • 

Floodgates, — Self-acting 
Flour, — Preparation  of     • 
Furnaces,  • 


, — Bagasse 
^— , — Hot-air 

Gas  from  Wood, — Making 
Gas  Tubes.— Flexible 
Gearing, — Machine 
Glaas  Jars, — Moulds  for    • 
-^— -  Moulds,         • 
Grading  Instrument,  • 

Grain  Cleaning  Machine, 

, — Cleaning  and  Polishing 

Elevators,  . 

—  Separators, 


-,->  Separating  &  Scouring 
-, — Sieves  fur  Separating 


Grate  Bars, 

Griddles,  • 

Gun  Carriage, 

Harness, — Snap  Hook  for 
Harrows, 


Harvester  Cutters, 
Harvesters, 


H.  F.  Drott. 
NichoUon  &.  Earle, 
C.  T.  Chester,     • 
Jerome  Kidder, 
J.  B.  Murray,      • 
M.  B.  True, 

L.  L.  A I  rich,       • 
Wm«  Cleveland, 
James  Farnan,     . 
Henry  Burrows, 
Wm.  Fuzzard,     • 
C  P.  Brown, 
Ethan  Allen, 
J.  M.  Cooper, 
Daniel  Moore,     . 

C.  A.  Littlefield, 
G.  B.  Markham, 
Thomas  Byrne, 
Mellen  Battel,      . 
W.  D.  Thomas, 
Jones  &,  Charpentier, 
A.  H.  Bartlett, 

August  Scbmidty 
T.  J.  May  all, 
R.  J.  Gatiing, 
R.  Hemingray, 
G.  W.  8coilay, 
S.  L.  Uonnell, 
J.  B.  Tunison, 
Plant  A  Raith, 
T.  H.  Green, 
Moeea  Bugher, 
8.  M.  Wirta, 

D.  8.  Mackey, 
H.  W.  Putney, 
Daniel  Lasher, 
W.  W.  Marsh, 
G.  W.  Pittock, 
J.  J.  Walsh, 


John  North, 
M.  W.  House, 
Stewart  Neill, 
B  T.  Ronay, 
H.  H.  Foye, 
J.  M.  Long, 
Rake  and  Reel  for  McClintock  Young,  Jr^ 


Louisville,  Ky«  2S 

Surkville,  Ga.  4 

our,  Weymouth,  Ohio,  11 

Honma.  La.  S5 

Yellow  Springs,  Oh  iOt  4 

Autaugaville,  Ala.  4 

Woodville,  Miss.  S5 

Bangor,  Me.  4 

City  of  N.  Y.  » 


N.  Y.  4 
Me.  11 
N.  Y.  II 
Penoa.  11 
4 


Cumberland, 
Providence, 
City  of 


ii 


u 


Md. 
R.  I. 
K.  Y 

<4 


Newbury  port,    Mass. 

Carthage,  Mo. 

Orange,  N.  J. 

(vleveland,  Ohio, 

Georgetown,  D.  C. 

Charlestown,  Mass. 

Warren,  R-  L 

Worcester,  Mass. 

Pittsburgh,  Penna. 

Brooklyn,  N.  Y. 

Covington,  Ky. 

Mead's  Mills,  Mich. 

Bdton  Rouge,  La. 

Albany,  N.  Y. 

Morristown,  Vt. 

New  Orleans,  La. 
Spuyteu  Duy vil,N.  Y. 

City  of 

Roxbury, 

Indianapolis^ 

Covington, 

St.  Louis, 

8.  Carroll, 

Ovid, 

6t.  Louis, 

Fon  du  Lac, 

NewPbUada, 

Hudson, 

Batavia, 

Lyons, 

Brooklyn, 

.\lton, 

Union  Milla* 

City  of 

Middletown, 

Cleveland, 

Chillicothe, 

Philadelphia, 

Otuwa, 

Hamilton, 

Frederick^ 


Ml 

Ind. 

Ky. 

Mo. 
TeoB. 
N.  Y. 
Mo. 
Wia. 
Ohio, 
Mich. 
N.  Y. 
N.  Y. 

IlL 
N- Y, 


Conn.  18 

Ohio,  4 

111.  4 

Peana.  It 

III.  S5 

Ohio,  4 

Md«  18 


18 
25 

4 
IS 
25 
18 

SS 
25 

18 
II 

18 
18 
18 

4 
18 
11 

4 

4 
18 

4 
18 
18 

4 
4 
18 
18 
18 
11 
18 
IS 
4 
18 
II 
18 
35 
II 
18 
11 
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Hanrepten,-- Raking  Afipa'a  for 


Hanreatiog  Machinei, 
Hatchwaya, — Opening  &  Cloa'g 
Hats,— Ventilating  • 

Hay  Elevaiing  Forkap 
'■       Rakea,  • 

-*——  and  Straw  Cntters, 
^^"^^^""■"^"^■■"■^"^"^■""^^■^^  • 
Heating  by  Hot  Water, 
Heating  Buildioge,— Appa'a  for 
Hem|i  Brakes,  • 

Hops, — Preaerving  • 

Horse  Collars, — Hanwa  for 
Horse-powers,  • 

Horse  Rakes,  • 

Horses  to  Vehiclca,— Attaching 
Hoser— Waterproof 
Hydrants,  • 

Jack  Screws, 

Joornal  Boxes,  • 


Lamps, 


• 
'  or  Torchas,— Swinging 
>, — Hanging  Torch 
>, — Mottlda  for  Glaaa 


»     — 
Lifting  Jack, 
Lightning  Rods, 
Locks, 


Lock  for  Bnrglar^proof  Pockets, 
-— ^, — PorUble  Door 
Locomotive  Engines, 

^ , — Dischar. 

Looms, — Power, 

Magneto-dectrk  Apparatus, 
Malt  Kilns,— Floois  for    • 
Manure  Spreader,— Roller  and 
Meat  Gutter,  • 

Medicinal  Eztraeta^ — Piepar.  of 
Milk-straining  Paila,         • 
MillSf^Fanning    . 

, — Feeding  Grain  to  • 
Mill-dama,— Waste  Gates  for 
Millstones,— Balancing     • 
,— Dressing 


-, — Hanging 


Miter  Box, 

Mop  Wringer,  • 

Mortising  Machines, 

Motion, — Stopping  &  Changing 

Mowing  Machines, 

,— Hand 

Ore  Washer, 

Paddle  Wheel,— Stem      * 
Paper, — Trimming 
Parasols,  • 


W.  A.  Wood,     . 

HooMck  Falls, 

N.Y. 

11 

C.  P.  Gronberg,         • 

Aurora, 

III. 

II 

Bern  hard  Merts, 

Burlington, 

Iowa, 

11 

£•  C  Ford,                  • 

City  of 

N.Y. 

25 

Arthur  Maginnia, 

Philadelphia, 

Penna. 

11 

L.  A.  Beardsley,         • 

8.  Edmeston, 

N.Y. 

11 

C.  J.  Fay, 

Hammonton, 

N.J. 

85 

J.  D.  Felthonaen, 

Mich.  City, 

Ind. 

18 

D.  H.  Whittemore, 

Lynchburg, 

Va. 

4 

Hunter  6c  Geissenhainer, 

City  of 

N.  y. 

18 

George  Marlow,  • 

Cincinnati, 

Ohio, 

11 

R.  J  Catling, 

Indians  polis. 

Ind. 

4 

Ives  Scoville, 

Chicago, 

III. 

25 

J.  C.  Baldwin  and  others, 

Waterville, 

N.Y. 

25 

Martin  Drew, 

St.  Paul, 

Minn. 

18 

Benjamin  Bogue,        • 

Trenton, 

Iowa. 

4 

Daniel  Strock,     • 

Chambersbnrg, 

Penna. 

11 

Austin  A  very,             • 

8.  Windhsm, 

Conn. 

18 

H.  A.  Alden,       • 

Mattcawan, 

N.Y. 

18 

Albert  Fuller, 

Cincinnati, 

Ohio, 

4- 

E.  W.  Cady,       . 

Tomah, 

Wis. 

11 

P.  S.  Devlan, 

Elizabethport, 

N.J. 

25 

H.  J.  Batcbelder, 

Marlboro', 

Maas. 

18 

George  Neilson, 

Boston, 

u 

18 

L.  T.  Pitkin, 

Hartford, 

Conn. 

18 

C.  H.  Cooper, 

City  of 

N.Y. 

18 

Joshua  Jenkina, 

Boston, 

Mass. 

18 

George  Benjamin,      • 

Avoca, 

N.Y. 

18 

David  Wooster,  • 

Seymour, 

Conn. 

4 

J.  L.  Hall. 

Cincinnati, 

Ohio, 

25 

C.  F.  Johnion  and  otheia,  Owego, 

N.Y. 

11 

George  Rosner,           • 

Rochester, 

M 

18 

E.  P.  Whitney,  . 

Westfield, 

U 

4 

Wm.  J.  Scott,             • 

Albany, 

M 

25 

E.  G.  F.  Arndt,  • 

Rondoot, 

M 

18 

A.  J.  Graham,             • 

Portland, 

Oregon 

,  4 

John  Greacen,  Jr., 

City  of 

N.Y. 

4 

Furbush  &.  Crompton, 

Worcester, 

Mass. 

4 

H.  N.  Baker,      h 

Binghsmpton, 

N.Y. 

4 

Henry  Frans,              • 

Philadelphia, 

Penna. 

26 

John  Lyker,        • 

Argosville^ 

N.Y. 

25 

J.  G.  Perry, 

8.  Kingston, 

R.  L 

18 

A.  J.  Despinoy,  • 

LiHe, 

France 

,18 

H.  Buckins,                • 

Canton, 

Ohio, 

18 

B.  F.  Roe, 

Nebraska  City 

,  Nebr. 

11 

M.  H.  Ferguson,        .. 

Sunfish, 

Ohio, 

11 

Sidney  Hudson, 

Milford, 

Mich. 

4 

D.  Fellcnbaum,           • 

Lancaster, 

Penna. 

4 

C.  D.  Brewer,     • 

Lewisburg, 

•f 

4 

Z.  McDaniel,               • 

Bowling  Green,  Ky. 

It 

H.  B.  Nash, 

Sandy  Hill. 

N.Y. 

U 

C.  8.  Schmidt, 

City  of 

•f 

25 

H.  C.  Smith,       . 

Clarksville, 

Ohio, 

4 

F.  A.  Pratt, 

Hartford, 

Conn. 

4 

Henry  Marcellna, 

Amsterdam, 

N.Y. 

4 

J.  M.  Spencer, 

EnBeld, 

Me. 

4 

B.  0*Bryan, 

Lancaster, 

Penna. 

18 

D.  K.  Peoples, 

Philadelphia, 

Penna. 

18 

Julius  Koch, 

S.  Adams, 

Mass, 

4 

Davia  dt  Frost, 

Watertown, 

Conn. 

25 
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Pattern!, — Marking  Waving 
Piles  by  Atmos.  Preuare, — DriTt 
Pipe,— Casting       • 
Pipes, — Moulding  Metal 
— , — Tapping  Water 
Planes, — Moulding  • 

Planing  Machine, 
Planing  Mouldings,  • 

Ploughs,  • 


•,^Mole 


■  , — Capstans  for 

Post  Holes, — Earth  Borers  for 
Potato  Planters, 
Presses,^  A  nti-friction 
— — ,— Drop  • 

, — Cotton    • 


Projectiles, 
Propulsion, — Marine 
Propeller, — Marine  • 

Pumps,  • 

Railroads,  . 

Railroad  Cars, — City        • 

Frog,       . 

, — Substitute  for 


Joints, 
Switch, 


Railroads, — Safety  Guards  for 
Rakea, — Horse  • 

Ranges  and  Stoves, 
Reaping  Machines, 
Reed  Instrument, — Steam 
Refrigerstor,  • 

Rice,—  Cleaning    • 
— , — Polishing  • 

, — Scouring    • 
Ri6e  Balla,~Moulds  for    . 
Rock-drilling  Machines, 
Ruffles, — Manufacture  of  • 

Saddles, 

Saddle  Trees, 

Sad  Iron, 

Sails  for  Vessels, — Fore-and-aft 

Salt, — Manufacture  of  Common 

Sap  from  Trees, — Collecting 

Sap  Conductors,    • 

Saw  Clamp,  • 

—  Frames,— Wood 


-^—  Grinding  Machine, 

—  Teeth, 

Saws, — Grinding   • 

— , — Handles  to  Croat-cat 

,— Wood 

Sawing  Machine, — Hoop  • 


Albert  Mofiet,     • 

W.  8.  Hmilh, 

Alfred  Brady, 

Homer  Parmalee, 

Jacob  Drake,       • 

Chaa.  Fleming, 

H.  D.  Stover, 

Wm.  Rankin, 

T.  E.  C   Brinly, 

G.  W.  Cunningham, 

H.  J.FraMr, 

Waller  Warren, 

W.  T.  Zotlickofier, 

W.  B.  Atkinson, 

H.  Bagley, 

A.  Little  and  others, 

A.  S.  Ballard,     . 

G.  W.  and  J.  J.  Kersey, 

A.  H.  Emery,      • 

M.  and  C.  Peck, 

P.  G.  Gardiner,  • 

W.  T.  Opie. 

Maximilian  Wappich, 

J.  W.  Cochran, 

L.  B.  Flanders,  • 

A.  E.  Harding, 
Henry  Pease,      • 
G.  C.  Selfridge, 

B.  F.  Lee, 
Joeeph  Harris,  Jri, 
J*  M.  Robb,         • 
Black  &,  Ford, 
L.  B.  Tyng, 
G.  E.  Beach, 
Thomas  Stewart, 
J.  C.  Stoddard, 
J.  G.  Treadwell, 
W.8.  Stetson, 
G*  G.  Ray,  • 
iMiy  Spencer, 
Silaa  Dodson,      • 
Daniel  Lombard, 

Lewis  Evans, 
L.  M.  Gilmnre,    . 
G.  B.  Arnold, 

J.  H.  Boyd, 
S.  E.  Tompkins, 
L.  S.  Chichester, 
A.C.TibbetU, 
^*homas  Spencer, 
£.  W.  Ormsbee, 
Homer  Uecoz,    • 
J.  H.  Dunbar, 
Wm.  H.  Livingston, 

Wm.  Dougherty, 
Ira  Mason, 
H.  R.  Burger, 
Isaac  Pelham, 
Augustus  Pruyn, 
Joseph  Raub| 


Bristol, 

Trenton, 

Ci^of 

Philadelphia, 

City  of 

Ypeilanti, 

City  of 

Providence, 

Louisville, 

Paris, 

Kansss  City, 

Penn  Van, 

Shelby  villa, 

Plymouth, 

Tipton, 

Decatur, 

Mt  Pleasant, 

Beartown, 

Cily  of 

New  Haveoy 

City  of 

Scarboro, 

Sacramento, 

City  of 

Cleveland, 

Middletown, 

Brockport, 

N-  Greenfield, 

Cily  of 

Rozbury, 

Charleston, 

Erie, 

Lowell, 

Jersey  City, 

Pittsburgh, 

Worcester, 

Albany, 

Baltimore, 

Boston, 

Minneapolis, 

San  Frandaco, 

Boston, 
«< 

Morgantown, 
Janesville, 
City  of 

Bsltimore, 

Newark, 

City  of 

Rockland, 

Syracuse, 

Montpelier, 

Rutland, 

Plymouth, 

City  of 

•« 

Philadelpbia, 

Berlin, 

Richmondt 

Itbaca, 

Albany* 

Highland* 


Ohio, 
N.J. 

N.  y. 

Penna. 

N.y. 

Mich. 

N.Y. 

Va. 

Ky. 

Mo. 

M 

N.T. 

Tenn. 

III. 

Iowa, 

III. 

Ind. 

Penna. 

N.y. 

Conn. 

N.y. 

Ga. 

Cal. 

N.y. 

Ohio, 

N.Y. 

« 


4 
4 

18 

4 

IB 

U 

4 

U 

4 

25 

25 

» 

25 

18 

18 

11 

25 

25 

U 

4 

4 

4 

4 

25 

18 

11 

11 

4 


N.Y.    11 
Maas.      4 

S.  0.  25 
Penna.  25 
Maas.  11 
N.J.  25 
Penna.  11 
Maas.  U 
N.Y.  II 
Md. 
M 
Ind. 
Cal. 
Mass. 


Va, 

Wis. 
N.Y. 


25 

4 

25 

26 

4 

4 

18 

11 

25 


Md. 

N.J. 

N.Y. 

Me. 

N.Y. 

Vl 

N.Y. 

Conn. 

N.Y. 


25 

25 

4 

11 

25 

4 

4 

II 

18 

«  18 
Penna.  25 
N.H.  II 
Ya.       11 

ji.r.  25 

-     II 

Penna.  11 
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8awm(;  Oat  8hinglei» 
School  Desk, 
School  Desktf, — Sjitem  of 
Seed  Plantera, 


Seeding  Machines, 


Sewing 


Sheathing  Ships,  &c.. 
Shingles, — Sawing 
Shi|>-building, 
Ships  Air  Ports,     . 

Windlass,— Vertical 

Shirt  Bosoms,        • 

Shining, — Evening  the  Edges  of 

Shoe  Lasts,  • 

Skates, 

Smoothing  Iron  and  Lamp, 

Smut  Machines, 

—  and  Scouring  Machines, 

Sowing  Machines,  • 


Spoke-shave,  •  . 

Staves, — Jointing  • 

,— Riving  and  Dressing 
Stables  for  Horses,  d&c, — Safety 
Htave  Jointer,  • 

■  Machines,     • 
Steam  Boilers, — Grates  for 
■  Engines,    • 

-^^— — > — C  nt-offvaWes 

, — Governors  lor 


J.  R.  Hall, 
Amos  Chase, 
S.  L.  Wilkinson, 
W.  H.  Barber, 
W.  W.  Golsan,  • 
A.  F.  Hines, 
Ball  6l  Nauman, 
Benjamin  Barnard, 
David  Eldred,      . 
A.  R.  Park, 
G.  B.  dt  A.  Arnold, 
Dwigbl  Tracy, 
T.  8.  Washburn, 
John  Revere, 
August  Pernot,  . 
S.  L.  Pionnier, 
Maopin  6l  Rooke, 
Charles  Perley, 
Ira  Perego,  Jr.,    • 
A.  T.  UiiJerbill, 
Franklin  Maynard, 
Luther  Fogg, 
Leonard  B ticker, 
H.  W.  Shipley, 
James  M'hite, 
J.  L.  Garlington, 
W.  D.  Mason,     • 
Samuel  Leonard, 
Wm.  Robinson,  • 


11 


-, — Oscil.  Valves 


■         ■  ■■  Hammers, 

— — ^—  Heating  Apparatus, 

Steel, — Converting  Iron  into 

Stench  Trap  for  Sinks, 
Stirrups,  • 

Stoves, 

, — Cooking 

^,— Fruit  Diy'g 

Stove  Grate,  • 

Straw  Cutters, 


, — Feeder  for 
Street  Paving, — Rammer  for 
Sugar-cutting  Machine,    • 
Sugar, — Refining  • 
Swifts, 
Scythes, — Hardening 

Tanning,— A  pparatna  for 
Teaching  Children, 
Thread -dressing  MachineSy 
Threshing  Machines, 

Tiles, — Blocks  for  Forming 
Tobacco,— Straightening,  &c^ 


Wm.  E.  Mclntire, 
Edmund  Greenlee, 
S.  F.  Gelston  and  others, 
F.  A.  Hull, 
Wallace  Weils,  . 
George  Frost, 
S.  H.  Miller, 
George  Burnham, 
Thomas  Beach    • 

C.  A.  Wilson, 
E.  G.  Pomeroy,  • 
Thomas  8heehan, 
Alfred  Carson,     • 

D.  W.  Clark, 
W.  B.  Treadwell, 
Zebulon  Hunt, 
D.  C.  Colby, 
J.  W.  Parnell, 
Wm*  B*  Kern,    • 
Daniel  Fusig, 
iVm«  Beach,       • 
Charles  Kingler, 
H.  G.  C.  Paulsen, 
M.  Hemingway, 
Holman  dt  Kelly, 

Wm.  H.  Heald, 
J.  J.  Johnston,    • 
Julius  Loeb, 
David  Barger,     • 
A.  B.  Crawford, 
James  Molyneux, 
W.  W.  Justis, 


Bmntwick, 

N.  Weare, 

Cross  Plaint, 

Wolcottville, 

Autaugaville, 

Washington, 

Dayton, 

Farmington, 

Monmouth, 

Columbia, 

City  of 

Worcester, 

Rochester, 

Boston, 

Chilton, 

City  of 

Portsmouth, 

City  of 


Me. 

N.  H. 

Tenn. 

Conn. 

Ala. 

D.  C. 

Ohio, 


<i 


111. 

Texas, 
N.  V. 
Mass. 
N.  Y. 
Mass. 
Wis. 
N.  Y. 
Va. 
N.  Y. 


•• 


i( 


Cambridge, 
Boston, 
Springfield, 
Mt.  Vernon, 
Cleveland, 
Snapp'g  Shoals, 
Jarratt's  Depot, 
Bridgewater, 
Augusta, 

M 

Salem, 

Summerhill  t'p, 

Buffalo, 

Belvidere, 

City  of 

Brooklyn, 

Hanoverton, 

PitUburgh, 

Freeport, 

Cincinnati, 

City  of 

Dunkirk, 

City  of 

Stratford, 

Albany, 

Hudson, 

Newport, 

Troy, 

Middleboume, 

Rowsbnrg, 

Philadelphia, 

City  of 
•I 

Watertown, 
Slaterville, 

Baltimore, 

Alleghany, 

City  of 

Columbia, 

Piqua, 

Borden  town, 

Genito, 


Mass. 


ii 


III. 
Ohio, 


u 


Ga. 
Va. 
Mass. 
Ga. 


«( 


Mass. 
Penna. 
N.  Y. 
III. 
N.  Y. 


if 


Ohio, 
Penna. 


«( 


Ohio, 
N.  Y. 


41 

Conn. 
N.  Y. 

CI 

N.  H. 

N.  Y. 

Va. 

Ohio, 

Penna. 

N.Y. 

Conn. 
R.L 

Md. 

Penna. 

N.Y. 

M 

Ohio, 
N.J. 
Va. 


11 

11 

18 

4 

4 

4 

25 

26 

25 

4 

25 

11 

11 

4 

4 

4 

18 

11 

25 

U 

25 

4 

11 

11 

25 

25 

4 

18 

11 

11 

18 

11 

25 

11 

11 

25 

11 

25 

4 

4 

4 

4 

25 

11 

18 

25 

18 

25 

18 

4 

18 

25 

18 

18 

18 

II 
4 

11 
11 
4 
U 
11 
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Toilett^Compotittoii  for  Sampson  American, 

Treadle  Connexion  for  Machin'y,  A.  A.  Raymond, 


Trip  Hammer, 

Tuck  and  Plait  Folders,   . 

Turning  Ovals,— Machines  for 

Umbrella  Sticks, — Wood  for 

Valves,— Slide 


Aleionder  Morton, 
Reuben  Brady,  • 

I.  8.  Barber,        • 

Jonathan  Ball,  • 

James  Millholland, 

— •  John  Randall,  • 

Veneers, — Chamfering;  George  Williarosoii, 

Vulcanized  Rubber, — Restoring    D.  D.  Parmelee, 

Wash-board,  .  A.  Hoagland, 

'Washing  Machine,  •  8.  W.  Mudge,  • 

Wm  Shafer, 

•  C.  D.  and  8.  M.  Ober, 

Watches,  .  E.  G.  Elliot, 

Weils.  &c.,— Rais'g  Water  from  Joel  Lee, 


Wheels,— Car 

, — Tightening  Tires  on 
Whiffle-trees  for  Vehicles, 
Windmills,  • 

Window  Sashes, — Hanging 

Shutter  Sunds, 

Wine  Presses, 
Wood-screws,  • 

IXTBNBIONB. 

Acids, — Separat.  Oleic  dc  Stearic  J.  8.  Gwynne,     . 
Sewing  Machines,  •  Elias  Huwe,  Jr., 

Stoves,        •  J.  H.  B.  Latroba, 

ADDITIONAL  UIPB0TBMKNT8. 


Wade  ic  Kaye,  . 
Everett  Bass, 
M.  C.  Chamberlin, 
J.  R.  Babcock, 
L.  W.  Thickstun, 
J.  W.  Knapp, 
Wm.  8.  Kimball, 
George  Freeman, 


Com  Planters, 
Hay, — Loading 
Stoves, . 


W.  C.  Banks, 

T.  J.  Jolly, 

G.  J.  Kingsbory, 


BI-I8SUK8* 

Bags, — ^Making  Paper 
Cameras, — Plate-holder  for 
Cloth, — Drying  • 

Cordage, — Ma  n  ufacturing 
Grain  Separators,  • 

Hay  Making  Machines, 
Lamps,  • 


E.  W.  Goodale, 

A.  8.  Southworth, 

B.  Sexton,  • 
Wm.  Jofliin,        • 
J.  L.  Booth,                • 
J.  0.  Stoddard,  • 
M.  A.  Dietz,  . 
Wm.  Fulton,      • 
A«  M.  Mace,                • 
Hiram  Berdan,   • 
8.  and  G.  H.  Pergnaon, 
Henry  Cowing,  . 
Eli  Wheeler, 
Henry  Lester,      • 

Seed  Planters  (5  Patents^,  G.  W.  Brown, 

Steam  Engines, — Regulat,  Valve  N.  C.  Travis  and  othen, 


•. — Vapor 


Ovens, — Bakers 
Printing  Presses,— Feeding 
Ploughs, — Gang     . 
Railroads, — Sleeping  Cars  for 
Roofing  Compositions, 


Chicago^ 
Salem, 
City  of 


Elmira, 

Reading, 
Elmira, 
Newark, 
Salem, 

Jeraey  Citj, 

Rome, 

Ripon, 

Morrisvine, 

Elk  Horn, 

Galesburg, 

Pittsburgh, 

Calhoun  co., 

Johnsonsbarg, 

Canandaigua, 

Cbatfield, 

Chester, 

Rochester, 

City  of 


City  of 

Brooklyn, 

Baltimore, 


HI. 
Ml 
N-Y. 


n 
11 

18 

i 
4 


N.Y,      4 

Penna.  S5 
N.  Y.  tt 
N.J.  4 
Ml 


II 

18 

11 

11 

11 

18 

4 

11 

11 

18 

18 

4 

4 

11 


N.J. 
N.Y. 
Wis. 
Vt. 

Wis. 

III. 

Penna. 

Ga. 

N.Y. 


M 


Minn. 
N.Y. 


M 


M 


N.Y.     4 

11 
Md.        4 


Como  Depot,      Miss.       4 
Clean,  Ind.        4 

Rocheater,  N.  Y.    18 


DBBIGNB. 


Sad  Irons, 

Stove, — Plates  of  a 

— , — Cooks        • 


Cylinder 


Thoroaa  Loriog, 
Horton  dt  Marline^ 


«i 


Steves, 

W«ahington  Irving,— Medallion  Marie  L.  Livingiton^  . 


W.  W.  Stanaid, 

M 

N.  S.  Vedder, 


Clinton, 

Mass. 

4 

Boston, 

M 

85 

E.  Windsor, 

Conn. 

25 

Cleveland, 

Ohio, 

25 

Rocheater, 

N.Y. 

25 

Worcester, 

Mass. 

11 

Brooklyn, 

N.Y. 

4 

Cranberry, 

N.J. 

26 

Springfield, 

Mass. 

4 

City  of 

N.Y. 

11 

Maiden  Bridge,      " 

25 

Corpus  Christi,  Teias, 

11 

Elmira, 

N.Y. 

18 

Cincinnati, 

Ohio, 

18 

Oalesborg, 

IIL 

11 

Alton, 

M 

25 

Blackwoedt'n, 

N.J. 

25 

Philadelphia, 

Penna. 

25 

c< 

« 

25 

BnfTalo, 

N.Y. 

25 

u 

M 

25 

Troy. 

« 

4 

City  of 

U 

4 
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Proceedings  of  the  Stated  Monthly  Meetingy  November  15,  I860. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew,  Vice-President,  1  Present 

Isaac  B.  Garrigues,  Recording  Secretary,  j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  Eli  W.  Blake,  Esq.,  New  Haven,  Conn. ; 
and  Jos.  Wharton,  Esq.,  Bethlehem,  Penna. 

Donations  to  the  Library  were  received  from  the  Royal  Institntioni 
the  Royal  Astronomical  Society,  and  the  Zoological  Society,  London ; 
the  Literary  and  Philosophical  Society,  Liverpool,  England ;  the  K. 
£.  Geologischen  Reichsanstalt,  the  K.  IL.  Geographischen  Gesellchaft, 
and  the.  Oosterreichischen  Ingenieurs  Verienes,  Vienna,  Austria; 
Frederick  Emmerick,  Esq.,  Washington,  D.  G. ;  the  Providence  Athe* 
nseum.  Providence,  R.  I. ;  Samuel  Clark,  Esq.,  City  of  New  York ; 
Henry  Howson,  Esq.,  and  Prof.  John  F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  October  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Eight  resignations  of  membership  in  the  Institute  were  read  and 
accepted. 

Candidates  for  membership  in  the  Institute  (14)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (18)  duly  elected. 

Blake  Brothers  sent  a  cut  and  description  of  their  Ore  and  Stone 
Breaker,  with  an  invitation  to  the  members  to  witness  its  operation  at 
a  quarry  near  Germantown.  It  consists  of  a  heavy  cast  iron  frame, 
carrying  a  movable  hinged  jaw,  operated  by  a  toggle-joint  which  takes 
its  motion  from  a  lever  and  a  crank  of  short  throw.  Every  revolution 
of  the  crank  gives  about  one-quarter  of  an  inch  motion  to  the  end  of 
the  jaw,  which  hangs  nearly  vertical,  and  so  as  to  form,  in  connexion 
with  the  frame,  a  chamber  for  the  reception  of  the  stone.  The  sise 
of  this  chamber  varies  with  the  size  of  the  machine,  being  at  the  top 
from  10  ins.  long  by  5  ins.  wide,  to  20  ins.  long  by  7  ins.  wide;  whiht 
the  bottom  area,  or  exit  for  the  broken  stone,  has  the  same  length  as 
the  top,  but  of  such  width  as  may  be  desired  to  produce  stone  of  the 
required  size ;  the  adjustment  being  made  by  a  wedge  and  screw,  or 
by  substituting  longer  or  shorter  bars  in  the  toggle-joint. 

^^  The  product  of  these  machines  per  hour,  in  cubic  yards,  of  frag- 
ments, will  vary  considerably  with  the  character  of  the  stone  broken. 
-Stone  that  is  granular  in  its  fracture,  like  granite  and  most  kinds  of 
sandstone,  will  pass  through  more  rapidly  than  that  which  is  more 
compact  in  its  structure.  The  kind  of  stone  being  the  same,  the  pro- 
duct per  hour  will  be  in  proportion  to  the  width  of  the  jaws,  the  dis- 
tance between  them  at  the  bottom^  and  the  speed. 
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"  The  proper  speed  is  about  200  revolutions  per  minute ;  and  to 
make  good  road  metal  from  hard  compact  stone,  the  jaws  should  be 
set  from  1^  to  1^  ins.  apart  at  the  bottom.  For  softer  and  for  granu- 
lar stones  they  may  be  set  wider." 

The  following  table  will  give  an  idea  of  the  capacity  of  the  breaker. 


Size  of  chamber  at  top. 

Profluct  per  hour. 

Power  required. 

10"  X  6'' 

15    X   6 

20    X   7 

3  cobic  yarda. 
6             " 

6  horeaa. 
9 
IS        - 

These  machines  are  in  use  at  the  Central  Park  and  new  Reservoir, 
N.  Y.,  Cooper  &  Hewitt's  blast  furnace,  and  at  Graff,  Bennett  &  Co.'s, 
Pittsburgh,  and  are  said  to  give  satisfaction  in  all  cases. 

Mr.  Joseph  Wharton,  of  the  Lehigh  Zinc  Works,  sent  an  ingot  of 
pure  Zinc  for  the  inspection  of  the  members.  The  ore  from  which  it 
was  made  is  obtained  from  the  mines  of  the  Lehigh  Zinc  Co.,  near 
Bethlehem,  Fenna.,  at  which  town  the  works  are  located.  About  30 
tons  of  metal  are  produced  weekly,  and  when  the  furnaces  are  all  in 
operation  the  production  will  be  increased  to  two  thousand  tons  per 
annum.  All  the  articles  required  in  the  manufacture  of  the  sine  are 
made  upon  the  premises :  as  retorts,  muffels,  fire-bricks,  &c.,  of  in- 
gredients brought  from  the  surrounding  country,  no  foreign  material 
being  used.  This  zinc  is  claimed  to  be  equal  to  the  best  distilled  zinc 
sold  by  manufacturing  chemists.  Prof.  Booth,  U.  S.  Mint,  Prot 
Bruel,  Yale  College,  Mr.  C.  W.  Eliot,  and  Mr.  F.  W.  Storer,  have 
examined  and  approve  its  quality. 

A  Rain  Conductor,  taken  from  the  Farmers  Market,  was  placed 
upon  the  table.  Several  of  the  conductors  at  ached  to  the  Market 
were,  shortly  after  a  heavy  rain  storm,  found  to  be  collapsed.  This 
may  have  been  owing  to  a  sudden  stoppage  of  the  conductors  near 
the  top  by  shavings,  and  the  consequent  formation  of  a  vacuum  by 
the  discharge  of  the  water  below  the  obstruction.  Or,  the  water  in 
falling  through  the  conductor  has,  in  obedience  to  the  law  of  gravity, 
become  attenuated  more  and  more  as  it  neared  the  ground,  whilst  the 
air  has  been  carried  along  with  its  current,  causing  a  partial  yacuum, 
^hich  the  material  of  the  conductor  was  not  able  to  withstand.  As  a 
parapet  wall  surrounds  the  roof,  a  head  of  water  was  above  the  en- 
trance to  the  conductors,  and  consequently  no  air  could  enter  to  sup- 
ply the  place  of  that  drawn  off,  and  a  collapse  resulted.  The  remedy 
would  have  been — perforations  at  intervals. 

The  President,  at  the  request  of  the  Committee  on  Meetings,  gave 
an  account  of  two  remarkable  instances  illustrating  the  tendency  of 
electrical  discharges  to  disperse  in  different  directions,  when  conduct- 
ing bodies  situated  near  its  path  are  presented. 

One  of  these  was  that  of  the  destruction  of  several  panels  of  a  post 
and  rail  fence,  on  the  farm  of  Israel  W.  Morris,  situated  near  the 
western  part  of  the  city.    The  lightning  appeared  to  have  struck  a 
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maple  tree  standing  on  a  small  knoll  in  the  line  of  the  fence,  and  de- 
scending along  the  bark  of  the  tree,  without  apparent  injury,  to  the 
level  of  the  rails  near  the  ground,  diverged  in  opposite  directions 
along  the  fence,  splitting  the  rails  and  bursting  open  the  posts  for  the 
distance  of  eight  panels  each  side,  where  it  seems  to  have  been  con- 
veyed into  the  earth. 

The  other  case  was  that  of  a  stroke  of  lightning  on  the  line  of  tele- 
graph belonging  to  the  City  Gas  Works.  In  this  instance,  the  flash 
was  seen  to  dart  upon  a  cherry  tree  standing  about  60  feet  south  of 
the  line  of  wires,  and  then  to  pass  along  the  line  in  opposite  direc- 
tions, having  the  appearance  of  balls  of  fire  leaping  from  pole  to  pole. 
The  portion  of  the  charge  passing  eastward  was  traced  for  the  distance 
of  1500  feet  by  the  destruction  of  the  poles,  many  of  which  were  so 
shattered  as  to  let  the  wires  drop  to  the  ground,  and  others  splintered 
more  slightly.  Going  west,  the  poles  were  uninjured,  the  charge 
reaching  the  ground  in  that  direction  through  the  ground  wire  and 
the  lightning  protectors  of  the  instruments  at  the  First  Ward  station 
of  the  Gas  Works,  distant  about  8100  feet  from  the  point  of  reception. 
The  instruments  that  were  connected  with  the  line  were  uninjured, 
bat  others  which  were  not  connected  were  greatly  damaged ;  the  cop- 
per wires  being  fused,  and  the  glass  case  covering  one  of  them  shat- 
tered as  if  by  an  explosion  from  within. 

The  instruments  referred  to  by  the  President  were  placed  on  the 
table  for  inspection  by  the  members. 
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The  Meteorology  of  Philadelphia.  By  James  A.  Eirkpatrick,  A.M. 

October. — The  temperature  of  October  was  over  four  degrees  high- 
er than  that  of  October,  1859,  and  about  half  a  degree  above  the  aver- 
age temperature  of  the  month  for  the  last  ten  years.  The  warmest 
day  of  the  month  was  the  2d,  of  which  the  mean  temperature  was  69^, 
and  the  thermometer  reached  the  maximum  (79°)  on  the  same  day. 
The  14th  of  the  month  was  the  coldest  day,  the  mean  temperature 
being  43^°.  The  temperature  was  lowest  (86°)  on  the  night  of  the 
14th,  during  a  storm  of  rain.  On  the  same  day,  on  the  north  of  the 
city,  and  throughout  northern  Pennsylvania  and  southern  New  York, 
the  first  snow  of  the  season  fell.  On  the  15th,  16th,  and  17th,  the 
temperature  increased  gradually,  and  from  the  18th  till  the  end  of  the 
month,  remained  at  about  an  average  of  57°,  with  but  little  range,  at 
no  time  being  below  44°. 

Both  the  daily  oscillation  and  the  mean  daily  range  of  temperature 
were  less  than  for  the  same  month  last  year,  though  they  were  slightly 
above  the  average  for  ten  years. 

The  force  of  vapor  and  the  relative  humidity  were  above  the  aver- 
age for  the  first  time  since  last  May;  the  increase  in  the  former  being 
more  marked  at  9  P.  M.,  and  in  the  latter  at  both  2  and  9  P.  M. 

Rain  fell  at  Philadelphia  on  thirteen  days  of  the  month,  to  the  ag- 
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gregate  depth  of  4*685  inches,  which  is  nearly  two  inches  above  the 
average  for  the  month,  and  an  inch  and  a  half  more  than  fell  in  Oc- 
tober, 1859.  It  is  more  than  fell  in  any  other  October  for  the  last  ten 
years ;  the  nearest  approach  to  the  amount  was  in  October,  1853, 
when  8'47  inches  fell. 

The  pressure  of  the  atmosphere  was  two-hundredths  of  an  inch 
greater  than  the  average,  and  nearly  one-tenth  of  an  inch  greater 
than  in  October,  1859.  The  barometric  column  stood  highest  on  the 
morning  of  the  1st  of  the  month,  when  it  indicated  30*275  inches, 
though  the  average  height  for  a  day  was  greatest  on  the  28th.  It  was 
lowest  (29*312  inches)  on  the  afternoon  of  the  8th. 

There  was  but  one  day  of  the  month  on  which  the  sky  was  com- 
pletely clear,  or  free  from  clouds ;  and  there  were  six  days  on  which 
the  sky  was  completely  covered  with  clouds,  at  the  hours  of  obser- 
vation. 

The  winds  during  the  month  were  but  one  degree  nearer  the  west 
than  in  September,  and  still  very  nearly  as  far  south  of  west  as  the 
resultant  for  the  month  for  the  last  ten  years  is  north  of  west. 

The  earthquake  which  extended  throughout  Canada  and  over  all  of 
the  Eastern  States,  on  the  morning  of  Wednesday,  the  17th  of  Octo- 
ber, was  not  felt,  or,  at  any  rate,  not  noticed,  at  Philadelphia. 

A  Competruon  of  some  of  the  Meteorohgical  Phenomena  of  October,  1860,  untk  thou 
of  October,  1859,  and  of  the  same  month  for  ten  years,  at  Philadelphia. 


Oct.,  1860. 

Oct.,  1859. 

Oct.,  10  years. 

Thermometer. — Highest,      .        • 

79« 

81-6° 

90® 

**                Lowest,            .        • 

36 

30-0 

38 

<'                Daily  oscillation, 

16-10 

18-10 

16-60 

«                Mean  daily  range, 

680 

5-90 

fi-60 

«               Means  at  V  A.  M., 

61-68 

46-98 

60-97 

••                      "        2  P.  M., 

6329 

5911 

63-03 

«                      "        9  P.  M., 

65-61 

50-87 

66-17 

M                     «  for  the  month, 

66-83 

52*33 

56-39 

Barometer. — Highest, 

30-275  in. 

30-193  in. 

SOmOio. 

**           Lowest,        •        • 

29-312 

29-470 

30-012 

"           Mean  daily  range,     . 

•119 

•140 

•143 

<*           Means  at  7  A.  M., 

29-963 

29-664 

39-937 

«                   "       2  P.  M.,    . 

29906 

29  823 

39  895 

«                   "       9  P.  M., 

29938 

29-850 

29  915 

"                   '<  for  the  month, 

29936 

29-845 

29-916 

Force  of  Vapor.— Means  at  7  A.  M., 

•321  in. 

•259  in. 

•31210. 

"            "                •*        2  P.  M., 

•363 

•274 

•344 

"            "                "       9  P.  M., 

-354 

•280 

•316 

Relative  Humidity. — Means  at  7  A.  M., 

80  per  ct. 

76  per  ct. 

78  peret 

"              "                •«           2  P.  M., 

61 

50 

56 

-*              «                "            9  P.M., 

77 

69 

73 

Rain,  amount  in  inches, 

4-685 

3-210 

8-781 

Number  of  days  on  which  rain  fell,  • 

13 

7 

9 

Prevailing  winds. 

8.75O58'w069 

».75®21'w405 

ii.7S<>33'ir25S 

Meteorology. 


425 


IS 


6 

e 

Me*- 
2  5 

«  O 
J- 


.§4 

•1^ 


•ft  • 
^  S 

Q 

Ms 


Pit  BS 

lit 


^     J 

S.     ® 

•o       •> 

I-       M 

HI 

.a 


^ 


i 


I 


>«4  lO 

ss     is 


9 

6 


8 

6 


6 


a,  


3 


a 

o 

a 

I 


-  t«  eo  eo  »«  o  »•  eo  eo  »•  i«  flO 


i 


I    S 


s 


a 


0 


Q     •        •        • 


ats5tiRt«fesi;aR>;&a^ft<;isBt;ai;t;ga^astifc; 


^% 


9 


8 
ft 


% 


2 


.a 
o 

o 


6     .H 


»6     tf« 


s 


* 


opra 

O*      •       ■ 


i-9«rtO9W9«5-«990p^.i-*-9pcp».9O9r-5-i25->.9 


« 


B 
8 


a 

8 

S 


^<ot«r^^oo-jOesar:<0'<»9^<fe««40HEeQo><|9!i^«3rSS!fi; 


OKSS 


d 

3 


i 

I 


e« 


66 


§  ss 

6     6 


M 


Ji     e« 


93 


s 


l§§§3siSg§SS»i§ll|§i|^il3iP^|§     B 


8 

o 

g 


ft 

a 


o 

2 


^M««oo«9«e««prf>rt9flp»«-«<»k<-;p9^-«^«<P9?'®'P«'P*? 


i 


o  g;as3a::as;sas3Sgi^isssas;:!:;;as^is:s;!SS^s 


o«o«p««««eoaet»r»*»qD«09flp«JH-^»ep^-op*-»"flp«?«fle«« 


GO 


'S3giS99SSSg9:SS§§S§giSS§|SSS9gSg 


9 


"ST  v^  %<  w  ^a'  ^  If  2r  ~'  ^  22  ^H  Z^  ^^  Ml  JU  ^i«  5\  ?^  ^  a%  ^t  ^  ^  A  CD  S  «■  O  64  n 

^oo9i^iH999t-99«»-o5*»92£*¥jPx2£S2SS22 


i  I 


^ • A o_ 

8e» 


a 
I 


Meteorology. 


i 

'ii 

i- 

1 

m 

Ijjji.j.     >i«»4J"?«?SE'Jij'!l'" 

' 

i 

^          S      S                                     SS23    g      g 

3 

|333      S           Sa¥$3SS£S333SZS333Z3 

|3!S     ?        358|5|;5???JI??JfSI| 

- 

s 

lit 

•  ES              s!SfssjE;;2s3isss: 

•§I5    5        S5|s.nSlslS?5HISi5 

1 

1 

m%     I          Ss»s«3S53!83!JS!3l8 

r 

L 

3 

1 

. 

fl 

l^j:"W:iis»ft:Nj;?f»;i»:: 

1 

1    ill  i      if! 

1 

¥ 

.S2gSSSS2SSS!SE;SS!S3;s32S=5E33 

•  IS8Hr.25H555lll55?535illllS3 

i 

\i 
1 

f 

ll"iII"-»*i'="»"=''""'!5i*''»»'^Ts 

i 

ill!      ii!     1 

1 

III 

•  SSSSESSSSEgESSSSISS^SSSSSSSSIS 

1 

•|islsSSI55IISII55IHI5S5lsl5SI 

i 

5P 

i 

m 

IS--IiWJ'iKiii::yEa>iiJ«B>.  !» 

i 

?l 

Ie::1;;'S4:^JS-'I-i-->s-'SSI&K 

II 

i 

j      1!  !       ill     ii 

s 

i 
1 

III 

.ssss:5SS|:ssssssr.SE!ssss;sEs;3 

: 

1 

•s555aS5ESSIs55niSSs5l5sSSK!l 

; 

1 

1 

illiliiliililliilllliililiiiill 

1 

ii 

1 

INDEX 


PA61. 

Alcohol  and  Water,— The  8ppcific  Grarity  of  Mixtures  of  •  •     268 

Alloy  buitable  for  a  Mctailic  Ci'tnent  in  the  oiaiiufucture  of  Tin,  Pewter,  4bc,-^ 

Description  of  H.  WiM)d*«  improved  .  .  .126 

Alloys  for  Heat  and  Eleclnrity,— On  the  Conducliliility  of  certain  •       40 

AniroMls,— On  the  Iiiflufnci*  of  Wbitr   Lit^ht,  Colored   Kays,  and  Darkness,  on 

the  Devcliipm**!!!,  Growth,  and  Nutrition  of  .  .  178 

Arches  of  »tone,— New  Rule  for  Depth  of  8eginenUl  or  Elliptic  .  •     233 

Artillery  and  other  Vessels  to  ResiMt  Great  Internal  Pressure,— On  the  Construc- 
tion of  ....  300 
Atlantic  Telegraph, — On  a.  North    .                         .                        •                        .84 

Balloon, — Description  of  Prof.  Uowe*s  Larire  •  .64 

Barometer, — Description  of  a  Herineticaliy-sealed  •                         •                         •  121 

Bath, — Description  of  a  New  Kind  of           •                         •                         •  268 
Bibliographical  Notices.— 

Elements  of  Chemical  Physics,  by  J.  P.  Cook,  Jr.,              .                         .  140 

H  istory,  Theory,  and  Practice  of  the  Electric  Telegraph,  by  G.  B.  Prescott,  356 

Institutes  of  Medicine,  by  Mirtyn  Paine,     .                         •                         •  212 

Manufacture  of  Vinegar,  by  C.  M.  Wether  11 1,           •                         •  283 
Binocular  Instruments  to  obtuin  a  iStereoMcopic  Ell'ect  in  proportion  to  their  Mag* 

nitude, — On  the  Metins  of  Increa^iiiK  the  Angle  of              .                         •  261 

Vision,  Theory  of  Images  on  Transparent  Media,  and  the  Stereomo- 

no!»cope,           .                         .                         •                         •                         •  325 

Bitumenized  Paper  Pipes,      •                        .                        •                        •  202 
Blocks  of  Unusual  Dimensions, — Methods  employed  by  the  Ancients  to  Move, 

Haul,  and  Rnise                       ....  303 

Boots  with  a  Single  8cam, — Notice  of  Kefrer*s  patent         •                         •  211 

Brakes, — On  the  Efficiency  of  various  kinds  of  Railway                 •                         •  18 

Brass, — Notice  of  a  specimen  of  Fractured                            •                          •  211 

Bridi^e, — Rocbling's  Report  on  the  Condition  of  the  Niagara  Railway  Soapenston  361 
Building  Materials, — On  the  Decay  and  Preservation  of     •                           93,  155,  217 

— Stonea, — Ex|>eriments  on  the  &$irengih  of                          •                         •  378 

Bunsen  Batteries, — On  the  Manufacture  of  the  Carbon  Elements  for        •  87 

Cadmium, — On  the  Properties  of     .                        .  •                        .113 

Calico  Printing, — On  the  Influence  of  8cience  on  the  Art  of  •                 19;) 

Camera, — Claudet  on  the  Principles  of  the  8olar   .  .                         •     262 

Candles, — Manufacture  of  Site-trine               .                         •  •198 

Carbon  ElemenU  for  Bunsen  BHtterirs, — On  the  Manufacture  of  the  .      37 
Cement  in  the  Manufacture  of  Tin  Pewter,  &c..  also  useful  in  Castings,  &c., — 

An  Alloy  or  Metallic  Composition  suitable  for  a       •  •                 125 

Chain  Riveting, — Fairbairn  un          .                         •  •  *                      •    237 

Chemical  Affinity, — Faraday's  Lectures  on                           .  •         169,253 

— Physics,  by  J.  P.  Cook.  Jr., — Notice  of  Elements  of  •                        •     140 

Chloride  of  Sodium,— On  a  New  Form  of    .                         .  •                 267 

Cisterns  in  Venice,— Description  of  Watt-r               •  •                         •     378 

Clipper  Bark  D.  Golden  Murray,— Part icu la ra  of  the          •  •                293 

James  WeUb. — Particulars  of  the    •  .                         •    .199 

Coal-burning  and  Feed-water  Heating  in  Locomotive  Engines,  •                  73 

■         Oil  as  a  Preservative  for  Sodium  and  Potaaaium,  •                        •84 

Oils, — Process  for  Purifying                  •                        •  •                188 

Coalefur  Steaming  Purpoaes, — Notea  on  the  Evaporative  EiBeiency  of  Japanese      185 

Coffiir  Dam, — Deacrtption  of  a  New  Portable          •  •  •                        •     876 

Cohesion. — Faraday's  Lectures  on                .,                       •  •         103,  169 

Coloring  Matters, — On  Vei^etable     .                        •  •                        •    870 

Colors, — Gladstone  on  the  Perception  of      •                        •  •                864 

Crane,— Description  of  a  Steam       •                       •  t     '                 •    887 


428  Index. 

Dmniel  Drew, — Particular!  of  the  Steamer   •                        •  .47 
DarkneM  on  the  Devrlopment,  Growth,  and  Notiition  of  A  nimiUj  Orf  the  In- 
fluence of  White  Light,  Colored  Rays,  and                           .  .ITS 
D.  Gulden  Murray, — Particulars  of  the  Clipper  Bark          .  .                293 
Drains, — On  Angular  Troughs  or  Pipes,  and  Angular  Bottoms  to  .145 

Eclipse  of  the  Sun  of  July  17th,  I860,— Observations  on  the  .  180 

Electric  Discharges  to  Disperse  in  Different  Directions, — Notice  of  tbe  Tendency  of  42^ 
—  Lamps, — Serrin's  Automatic  Regulator  for  •  .101 

'^—  Light, — Faraday  on  Lighthouse  Illumination  and  the  •  44, 147 

Telegraph,  by  G.  B.  Prescott,— Notice  of  History,  Theory,  end  Practice  of  366 


Electricity, — Faraday's  Lecture  on  •                         .                          .  .    313 

— , — On  tbe  Conductibility  of  certain  Alloya  for  Heet  and  •                  40 

Embroidery, — Printing  Fabrics  in  Imitation  of        •                         •  .117 

Engraved  tSteel  Plates, — Process  for  Taking  Electro  Copiee  of  •                \t% 

Etching  on  Glass, — Mode  of              .                          •                          •  .103 

Etching  on  Metal,  Glass,  and  Porcelain, — On                       •  413 

Explosion  of  Hypophospbite  of  Soda,                       .                         •  .    2C3 

— on  South  Devon  Railway, — Account  of  the  Boiler  •                 35 

Explosions, — Clare  on  Steam  Boiler                         •                        .  .321 

Farad  sy*s  Lectures  on  Various  Forces  of  Matter,    .  S5,  103,  169, 153,  313,  399 

Feed -water  Heating  in  Locomotive  Engines, — On  Coal-burning  and         .  73 

Fire  Arms. — Notice  of  C.  Sharps*  Improved            •                        •  .283 

Dart, — Particulars  of  the  Steamer         •                         •  .291 

, — Process  for  Protecting  Textile  Fabrics, in  the  rawer  mann&ctnred  etete, 

from  Destruction  by                •                        •                        •  ,    260 

Flushing, — Particulars  of  the  Steamer          •                       •  •                 43 

Franklih  Inbtituti. — 

Proceedings  of  Monthly  Meetings,  .  63,  810,  3S1,  355, 421 

Committee  on  Science  and  the  Arts, — 

Report  on  E.  S.  Ritchie's  Rhumkorff*s  Induction  Apparatna,  .                  64 
A.  Wilson's  Method  of  Lighting  Gaa  by  tHe  Electric  Sperk,     •    137 

Gas  Furnace, — ^Deecription  of  a  Patent  Blast                      •  .          97, 181 

—  Works, — Report  of  the  Committee  on  the  Philadelphia         •  .13 

Glass  Shades, — Loss  of  Light  by                  •                         •  .                 102 

Granite, — On  the  Use  of                   •                        •                        .  .265 

Gravitation, — Faraday*s  Lectures  on  the  Force  of                •  .35,  103 

Green  Coloring  Matter  of  Leaves, — On  the             •                        •  .269 

Guadalquiver, — Particulars  of  the  Steamer                          •  .                290 

Hankow, — Particulars  of  the  Steamer                     •                        •  .293 

Haswell  C^*  H.)  on  the  Strength  of  Materials,                    .  •        337,  385 

Heat  and  Electricity, — On  the  Conductibility  of  certain  Alloya  for  •      40 

— Water  op  different  substances, — Action  of  Prolouged  •                801 

_, — Clark  on  the  Mechanical  Theory  of              •                        •  .163 

, — Faraday*s  Lecture  on                          •                        •  •                853 

. of  Steam, — Joule'a  Expertmenta  on  the  Total                         •  .40 

Hook, — Description  of  a  Self-acting  Disengaging                •  •                324 

Hose  Protector, — Notice  of  Dieterich  dt  Bridges*  patent                •  •    356 

Hunt's  (Capt.  E.  B,)  Description  of  a  New  Portable  Coffer  Dam*  •                375 

Hygrometer, — Self-registering                                    .                        •  .120 

Institutes  of  Medicine, — Notice  of  Marty n  Patne*e             •  •               812 

Iron, — ^Notice  of  Thin  Cast               •                       •                        •  •    122 

lYOry, — Process  for  Making  Tranaparent     •                       •  .ISO 

Jamea  Welsh,— Particulars  of  the  Clipper  Bark     •                        .  .199 

John  P.  JacksoDy  ^-— ^—  Steamer                         •  •       891, 343 


Index.  429 

John  P.  King,— Partieulftn  of  the  Steamer  .  290, 344 

Jonle,  (J.  P.)  Ex  peri  men  tc  on  the  Total  Heat  of  Steam,    •  •  40 

■  On  a  Method  of  Teating  the  Strength  of  Steam  Boilers,  i      41 

Keystone  for  SegmenUI  or  Elliptic  Arehes  of  Stone,— New  Rule  for  Depth*  of       S33 
Kilauea, — Particulars  of  the  Steamer  .  •  •     126 

Koch  (L.)  on  the  Expansion  of  Steam,       .  •  •  878 

Lamps, — Serrin's  Automatic  Regulator  for  Electric  •  •     101 

Leaves, — On  the  Green  Coloring  Matter  of  •  •  869 

Length, — British  Modular  Standard  of  •  •  •47 

Light  hy  Glass  Shades, — On  the  Loss  of      •  .  •  102 

,  Colored  Rays,  and  Darkness,  on  the  Development,  Growth,  and  Nutrition 

of  Animals, — On  the  Inflaence  of  White     •  •  •     178 

•^  house  Illumination — The  Electric  Light, — Faraday  on  •  44,  147 

, — On  the  Msgnesian  .  .  .  -192 

, — On  the  Persistant  Activity  of  .  .  .  197 

Lightning  upon  Gas-pipes, — Notice  of  a  Singular  Effect  of  •  .64 

Locomotive  Engines, — On  Coal-burning  and  Feed>water  Heating  in        .  73 

■  Tenders  with  Water, — Description  of  Fryer's  Apparatus  for  Filling      844 

Locomotives, — Earl  of  Caithness  on  Road    .  •  •  829 

^—  on  Railways, — Increase  of  the  Bite  of  •  •     164 

London,— Notice  of  a  proposed  Subwsy  in  .  •  873 

Lubricator  for  Car  Journals  and  other  End  Bearings, — ^Notice  of  Andrews  and 

Carr's  patent  •  •  •  •  •    866 

Magnesian  Light, — On  the    •  •  •  •192 

Magnetism, — Faraday's  Lecture  on  .  •  •  .813 

Marine  Engines,— Double  Cylinder  Expansion  •  •  1 

Materials,-^C.  H.  Hasweli  on  the  Strength  of         .  •  887»  885 

Metallic  Composition  suitable  for  a  Cement  in  the  Manu£scture  of  Tin,  Pewter, 

dtc.»  also  useful  for  Castings,  dec,  •  •  .125 

Metals, — On  Plstinum  and  its  Associated    •  •  .81 

Meteorological  Tables,  .  •  7  i,  143, 216, 287, 369, 425 

Meteorology  of  Philadelphia,  .  68,  141,  212,  284,  867,  423 

Microscope, — Brewster  on  Microscopic  Vision  and  a  New  Form  of  •    249 

Motors, — New  and  Cheap      •  •  •  .118 

New  Brunswick,' — Particulars  of  the  Steamer         .  •  •    240 

Niagara  Railway  Suspension  Bridge, — J.  A.  Roebling's  Report  on  Conditioii  of       36L 

Optical  Illusions  connected  with  the  Inversion  of  Perspective,— Brewster  on  some  261 
Ore  and  Stone  Breaker, — 'Notice  of  Blake  Brothers'  patent  •  .421 

Ozone  by  means  of  a  Platinum  Wire  made  Incandescent  by  an  Electric  Car- 
rent, — On  the  Production  of  •  •  .  1 17 

Paper  four  miles  long, — Notice  of  a  Sheet  of  .  .  898 

PatenU,— List  of  American  .  .         67,128,203,272,348,414 

Perspective, — Brewster  on  some  Optical  Illusions  connected  with  the  Inversion  of    261 

Photogrsphic  Images  on  Plates  of  Glass  or  Porcelain  by  the  Action  of  Light, 

enabling  them  to  be  Permsnently  fixed  by  being  Burnt  in  with  Ceramic 

Colors, — On  the  Production  of  •  .61 

Photo-Zincography.     By  Col.  Sir  Henry  James,  R.E.,  •  63 

Physical  Forces, — Faraday's  Lecture  on  the  Correlation  of  •  899 

Pipes  and  Angular  Bottoms  to  Drains, — On  Angular  Troughs  or      •  145 

, — Bilumenized  Paper       .  •  •  •  202 

Platinum  and  its  associated  Metals,— On  •  •  21 

,— Fusion  of  .  .  ,  .123 

Potassium  and  Sodium, — Coal  Oil  as  a  Preservative  for  •  24 

Primiera, — Particulars  of  the  Steamer  .  •  •  292 

Printing  Fabrics  in  imitation  of  Embroidery,  .  •  117 


430  Index. 

Railway  Brakea, — On  the  Efficiency  of  varioot  kinds  of         •  •             18 

— ^—  Rails, — Do  they  ever  wear  out?                       •                        •  9$ 
— ^—  Saspention  Bridge. — Roehling's  Report  on  the  conditioD  of  the  Nngaim     361 

Wheel  Tiree.— On  Fastening              .                        .  .323 

Railways  in  Spain, — On  the  state  of                              .                        •  93 

, — Increase  of  the  bite  of  LocomotiTes  on                  •  •            154 

-^^ on  Common  Roads, — John  Crane  on  Horse                        •  232 

■        ,  with  description  of  the  ftreat  Indian  Peninsular  Railway. — On  Indian       83 

Rain  Conductors  of  the  Farmers  Market, — Notice  of  the  Collapsing  of  the  423 

Reaping  Machines  known  to  oar  Celtic  Forefathers,                            •  336 

Rhumkorflf's  Induction  Apparatus, — Report  on  £.  8.  Ritchie's  •             60 

Riveting,— Fairbairn  on  Chain               .                        •                        .  237 

8 a w,~  Notice  of  H.  Disston's  improved  Hand  •  .211 
8ea, — Safety  of  Vessels  at  .  •  •  200 
Secondary  Pile  of  great  power, — Description  of  a  new  .  .  96 
Seed-planter  and  Horse-rake  combined, — Notice  of  Ruaaell  dc  Wiley's  patent  886 
Seminole, — Particulars  of  the  Steamer  .  •  .  240 
6hip-building  in  New  York  and  its  Vicinity, — Notes  on  .  289 
Shock  ( W.  H,)  on  the  Evaporative  Efficiency  of  Japanese  Coal  for  Steaming  par- 
poses,  .  .  •  .  .185 
Shoe  for  a  deformed  Foot, — Notice  of  6.  Munro's  specimen  of  a  .  211 
Soda, — On  the  Explosion  of  Hypophosphite  of  •  .  •  201 
Sodium, — On  a  new  Form  of  Chloride  of                     •                        .  267 

■  and  Potassium, — Coal  Oil  as  a  preservative  for  •  •24 
Solar  Camera, — Claudet  on  the  principles  of  the  •  •  262 
Spirits  of  Wine, — 8|)ecific  Gravity  of  •  .  .116 
Standard  of  Length, — British  Modular  •  •  47 
Starch) — Improvement  in  the  Manufacture  of  •  •  201 
Steam  Boiler,— The  Cylindrical  Spiral  •  •  891 
'            Crane, — Description  of  a                        •                        •  •            227 

Gauge, — Notice  of  J.  E.  Wootten's  Improved                           •  283 

-, — Joule's  Experiments  on  the  Total  Heat  of                 •  .40 

-, — L.  Koch  on  the  Expansion  of                          •                       •  878 

-, — On  Combined  •  .  .79 
-, — On  the  Density  of  Saturated  Steam,  and  on  the  Law  of  Ezpannoo  for 

Superheated                                             .                       •  •           270 

-  Boilers, — Abstract  of  a  Paper  on                        •                       •  224 

, — Clare  on  the  Explosions  of                             •  •321 

■^ ,— Joule's  Method  of  Testing  the  Strength  of               .  41 

,— On  the  Construction  and  Dnrability  of          •  .308 
,— On  the  Incrustation  of                        •                        •  297 

-  Engines  with  dry  Saturated  Steam  and  its  Application  to  Practice^ — On 
the  Tbermo-dynamic  Theory  of                    •  •            199 

•,— Double  Cylinder  Expansion  Marine                        .  1 


Steamers, — Particulars  of  the 

Daniel  Drew, 

47 

Reliance, 

125 

Fire  Dart, 

291 

New  Brunswick. 

240 

Flushing, 

48 

Primicra, 

292 

Guadalquiver, 

290 

Seminole, 

240 

Hankow, 

293 

Vencedor, 

44 

John  P.  Jackson, 

291,343 

Zouave, 

239 

John  P.  King.        290,  344 
Steaming  Purposes, — Notes  on  the  Evaporative  Efficiency  of  Japanese  Coal  for       185 
Stearine  Csndles, — On  the  Manufacture  of      .  •  .198 

Steel,— On  Tungsten  •  •  •  42 

— ^—  Plates  for  Ship-huililing. — Notice  of  Patent  .  .  406 

Stereomonoscope, — Binocular  Vision,  Theory  of  Imagea  on  Transparent  Media  and 

the  ...  325 

Stereoscopic  Effect  in  Proportion  to  their  Magnitude, — ^Onthe  Means  of  Increaaiiig 

th«  Angle  of  Binocular  Instruments  to  Obtain  a  .  •  261 

Stimera  CA.  C.)  on  Double  Cylinder  Expanaion  Marine  Engines,      •  I 

8tone,^On  the  Decay  and  Preservation  of  .  56, 93, 156, 217 


Index.  431 

Stone  and  Ore  Breaker, — Notice  of  Blake  Brothera'  patent                 •  421 

Stonee,— ^Experiments  on  the  Strength  of        •                       •  .            873 

8tr.*ngth  of  Materials, — C.  H.  Haswell  on  the             .                        •  337,  386 

Sabway  in  I^ondon, — Notice  of  a  Proposed      .                        •  .            373 
Suspension  Bridge, — J.  A.  Roebling's  Report  on  the  Condition  of  the  Niagara 

Railway                          •                       •                       .  .361 

Telegraph, — On  a  City                          •                        .                        •  120 

, — Notice  of  Preseolt's  History,  Theory,  and  Practice  of  the  Electric        356 

, — On  a  North  Atlantic                     .                        •  .84 

Thermometer, — Description  of  Hick's  Maximum  and  Minimum  Mercurial  234 

Timber  and  its  Prevention, — On  the  Decay  of                         .  •            225 

Tires, — On  Fastening  Railway  Wheel                           .                        .  323 
Trautwine  (J.  C.)  New  Rule  for  Depths  of  Keystone  for  Segmental  or  Elliptic 

Arches  of  Stone,             •      -                 .                       •  .            233 

Troughs  or  Pipes  and  Angular  Bottoms  to  Drains, — On  Angular      .  145 

Tungsten  Steel, — On                •                       •                       •  .43 

Vacua,<»On  Indications  of                    •                       •                       •  236 

Valves  in  Condensers  and  Air  Pumps, — On  Foot                    .  .            409 

Vapors, — Regnault  on  the  Elastic  Force  of                   •                       •  241 

Vegetable  Coloring  Matters,                               •                        •  .            270 

Vencedor, — Particulars  of  the  Steamer                          •                        •  44 

Vessels  at  Sea,— Safety  of         •                        •                       •  .            200 
Vinegar,  its  Theory  and  Practice, — Notice  of  C.  M.  Wetherill  on  the  Manufacture 

of                                    •                       •                       .  .            283 

Watch, — Notice  of  an  Ingeniously  Arranged                •                       •  266 

Water  Cisterns  in  Venice,         .                        •                        •  .372 

■■, — Determination  of  Organic  Matter  in                •                        •  324 
^— »  from  the  Coal  Strata,  Bradford  Moor,  Yorkshire, — On  the  Composition  of     123 

— -  on  Different  Substances, — Action  of  Prolonged  Heat  and  •            202 

Wave  Line  Theory, — John  Scott  Russell  on  the          •                        •  89 

Wheel  Tires,— On  Fastening  Railway             .                        •  .            323 

Wine, — Method  of  Ripening                  •                       •                        .  112 

Wood  (Dr.  B.)  on  the  Properties  of  Cadmium,                       •  .113 

Yeast, — Preservation  of                         •                       .                       .  113 

Zeiodelite,  a  Paste  which   becomes  as  Hard  as  Stone,  and  is  Proof  against 

Acids, — Composition  of                         •                       .  .124 

Zinc,— Notice  of  Jos.  Wharton's  Manufocture  of         •                        •  422 

Zouave,-»Particular8  of  the  Steamer                .                       •  .            239 


I 


*Vf' 


J 


